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ou beiug shaken in the nitrometer with sulphuric acid gave nitric 
oxide, but on trealment with carbamide aud dilute sulphiiiic acid 
no gas was liberated. Similarly, a solutiou of potassium iodide 
acidified with dilute sulphuric acid when placed iu the nitrometer 
gave only a faint yellow tint, but no evolution of gas. The latter 
on being kept for some time began to deepen iu colour owing to 
liberation of iodine, with evolution of nitric oxide, but the reaction 
was slow, and was only completed after an interval of several 
liours. It soon became evident that the lirst crop of crystals 
consisted, not of a nitrite at all, but simply of dinitrosopiperaziue 
( 111 . p. 1 jG“. Found, X = 19 41. Calc., K -- ly -fb per cent.). Tbo 
solution of this compound also proved to be practically a non- 
oleetiolyte; that it liberate.' iodine with evolution of nitric oxide 
on prolonged contact with the aSidilied solutiou of potassium iodide 
is, no doubt, due to its slowly iiiulergoiug hydrolysis. Peculiar 
interest, however, attaches to the fact that this dinitroso-compouud 
gives up nitric oxide readily on being shaken with sulphuric acid in 
the nitrometer like an ordinary nitrate. A typical aliphatic 
nitroso-compoimd like nitrosodieiliylaiiiine does not, liowever, 
respond to this test. It thus became evident that tlie ])roduci 
obtained on evaporation to dryiics.'' iu the earlier staecs was a 
mixture of dinitrosopiperaziue wiili t!ic uiirito of tlie same base. 

In view of the experiments dc.scriiici! above, the following iiiethoi! 
was adopted for the isoiaiiou of nun iiiti'o.sopiperaziiiium nitrite 
The solution obtained by doiilde u.cuiii|.ositiou lielwecii pipei'- 
aziiiium chloride and silver uiinte, v.liieii to start wiiii gave the 
ratio of nitrogen by ibe Cni:i: Kiaiiklaiid ami the ''urea' nietlmn 
respectively as l’:l. w.i- --ibj.-ci.d to partial evaporation in a 
vacuum over sulphurie acid, ami tin- -uec.-.-sive erop.s wbicli bcg.i: 
to be deposited from rlav to day weir -i pai-.ilelv collected. As , 
rule, the first two crujm were louml to be the pure dinitrimo con, 
pound — the third and i.jurri. wen- im,iv or le.-a mi.xtuies of the 
former with nitroSopii.eraziiiiiim uitiit.-; at what particular si, ice 
the diuitrosocoiiipoiind e.'as.-- t.i ate out depends on the cuii 
ceiitraliaii oi liie initial .'u.'.itioin It t;.,- c ncent r.ii ion m ha,,,leu,'n 
on the water-b'.lh. diiiilrooui'ipeiazlii" i- |ir, f, re:iti,i!!v furineii, ami 
begins at once to cry..t,d!'-.- out. Aiialyoa of tive distinct crop- 
01 as many prejiarai tons showe,! that (},,■ naiio nitiaoio ' to nilritic 
nitrogen was exactiy unity. It might ho urced timt ti,,' .-ub.staiicm 
th.it were obtained cunsn-ted of inixtun s iu well muh eipiiv.ileu: 
pi 'jportiuiis OI ditiitruiojnperazim- and pijn-i i/.iiiiutii dinitnle, but 
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ibis is out of the question, as the former is very sfiariiigly .soluble. 
\sbllst the latter is very readily s<iliil>li‘ iJi \\;ili t. One biioiJreil 
jjarts of water at 30*^ dissolve only U 'lb pari of nilioi'Ojjipcraziue ; 
il, can therefore scarcely be exjx-cted that even in the sixth cio}) 
ilie two compounds should persist in .separating out in equal firojioi- 
tiuris. A complete analysis of the sixth crop gave tin- folbiwinr^ 
’rsult: 

0 l304gave0 1504 CO. and 0 0772 Jl.,0. 0- 31-39; If : G Cl’. 

1) 0580 ,, I8‘'I c.c. No (nioistj at 28''1'' ami 7C0 nuii. N- 34 C7, 
('jiryON;i,HNOj requires C '29C3; II 017; N 34 57 percent, 
jf an alculjolic solution of piperazinium chloride is .■-bakeii witli 
,<.iiver nitrite and the lillrale evaporated in a vaciinin over su!{*liiiri<’ 
the formula of the salt obtained approadies ilmi of piper 
a/,ii)iuni dinitriU*; tiius in one preparation ilie ratio of total 
nitrogen by the (.'ruiii Frauklaiid method to tliai yielded l>y the 
' urea’' inethoil was 1'7/l G- roC. The yield wa.'^. liowever, vry 
pnoTi as pi[>era7.iiiiurn chloride i.s only sparingly soluble in aieobol. 
y ifrtjsopt pf/'iizifitum /nfri/e, 

iij obtained in soft, green crystals; it very r-’-adily .'olubic in 
rt.iier, TIk* condurtivilv measuremout at 15- is as bdlow.-i: 



It will tliu^- be .‘'‘■im lliat nil!<».'<»pii *-r izinititti nitrite i*- inni.'‘i‘(l 
- tlie e.\lcit! of about •*‘1* j'or emit, a! a ddutaei .n* ..;t hire-, aiol 
1' nuL'bt be e\p'-ii*'d fr-.jii it- j.n-'He of tlje 

' .tiiunium ty|M.e 

( j! I M !.• w 1 1. 1' \ arvi \ j. 


il.-- ( //(( yi* I'if h 

'(Hk l' tl! llltiH I >1 m Si /'h.\ /(■■! l/i-'i' C f •' 

'ts I Iff Si /I III- i 'fili'i 'h’l n't f if .]/< ffS" !'> Ilf ‘I, -s. 
lly lbc\ni.r..\ (‘nANn».\ Kav .w.d Nii-u-ytan Duah. 

In oiir previous investig ition on ihc nitrite^ of tlie in- rkUrlalkyl- 
■nel inciTurialkvIarvI-aminonium scne.'j {'W. I'dll, 101. GS7) we 
: iv.' n.Uu'ul a sinking anab'gv Gelween tlie'-c and the conesj'oiici- 
n. I liloi iiles a.s tb'r-erjlie<l bv Ibsci f'/e, IS', <7. 
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15, It orcurml to ii.s lliat fiosli light migiit ho thrown on 

thn voxod qnoslion of liie oonslituliou of (ho latlor class nf sails 
by a stU'lv of iln'lr lonductivitif^. for which piujmsc llipy liavo 
been found to ho sulUciciitly soluhio in water. 1( will ])p sliown 
below tluU ouv surniisc has proved to be correct, and tliat the 
sinijdcst- formuia is aa-eprahle in every case, afid (hat each and 
all of tlicse cunipiiuinh ladniig to the atnmoniinn iyj)e of sails. 

IVsci, for insiaiiee. de-'cribes inercurihenzylaimiUiMiinn tliloi'idr 
as a "ti'iide sab " with ihe cutiqdicated forniula: 

(MKXIIgt'! (Mh-MI.JK'l : llgCL 
From the ciDidiiclivity lueasuremeid^ it wmihl aji|ie,ir thal l]ie 
simplei' forniula. i^ tiiore appropriate, and that it 

yields the ions ((.’•H7*Xlh.,llg(’ii' and Tl' in a<|Ueons solution, 

Franklin, on the other hand, has b«vn hat to propose a dilferent 
system of iionumclinure [■>. Auer. l‘,)07. 29. dj ; Ibid. 

47s oGIl. According to him. ih'>e civmpoumls >liould l)e ti'riiied 
meieuric chloride with ' .niiiim. pYridinc, and quinolitu*, i‘tc,. oi 
crystallisation," or " ammojmlia>ic mercuric chloride.s." 


Mdho-} of I’n pr.iiii.,,;-.- -Tl;,. conipodiiim <tf ibis cla.s- of sab- 
varies considei'aI)ly acnadini: tn tin iiirtlnid of pirparatii,i 
adopted, Pesci [jnr. r,‘., and Amirc f^'ov.'-b /a Is'jl. 112 
'J95l and others have ofic!! u^cd i-r l-miiiig a']iic<*us or ah, 

liolic solutions of mcMcurie clihirM- <ir ■>{ the atuim's. \Vc rioid' 
adhered to a uniiorn. n.eihod. uai-mtne- in .ohiine an aipi" ,• 
.solution of the amine in ,■ e. ts.'vn'.iMtn.i no i. iij i,- cli!..! !•,’ 

with coiiTimimi,^ U!;id ti,.- .iifiinunmc.d i.di-ur bn,',;: 

]jf.rsi«tfm. 

As the presence m tin muiu!-,': i:-;,,' i.t iiitnnc ii\\ir<ndi!n' !■' 
formed during the me:;-!! wmbd '■.■la.u.dv 'iu.-tj',!,- wbh '■ 
conductivity mea'Ureii;«-]|!,-, prceipii i’r w is m .'.i, h ca.'** 
(arciuliy and rcj<, 'as.-dly v,-,i-h..l by ih.- -.id tl,.- pump. ■■■ 
linally liricd. a- a rii:*-. i- lii.- -i-a.’!; ■.-.-i.e |r ,„;v t,, 

that wlu■l'ea^ n.-'ieui ir i./.i-.u- im. iii ili’v 'n'lo' ;niin 

pounds of til- ■ adduiv* jn-inirn- rhj.ridf, (.n ij;, ■ 

hand, yiehl-a und. r Mi.iii.r conditnoi-, empMUnd- l-ch t.i ; ■ 

additive^ am; - sui,.ni ui iw " lyp.-; 
marked, prohaldy cwhil' lu tin- Uici lisu ;ui at.aii i.i rhiuii;, 
ns-rcuiie cldunue oll-n comb:-:.-, ^^nii .u,,.,, .d Indroo-n ui : - 
amine :o form hydrogen im-nid.-. On ;ir.uoiit m wide diveui-i,:' 
in Ineii fcolubitities, n<j ^■rn!Ip:i^j^■JI! i- av ii'.ibb-, hn( a ! 
nil';; luiiy I)-. I'-i jjv ejnJiU'O. 
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SliKu tliest) lotripomuls ,iro s|i.'iriiiL'ly siilulile. ;ini| a iiiiimlo 
iluantity (if iriipilrily wmild sarimldy all'iil tin; aouraiy of llio 
K^aults, vary pare walor ii; nocossary; niuch prccaiiiiim w.ik thorr,- 
fol-o takial in ptlrifying the waUr iisi<l for tlioi-r- coialuilivily 
iiieasurenicnts ; its conihuTivitv was 11 z He '’ at ilD . 


Mi'iciiniimmnitiuiii (.'lilniiil,- nr Ininsilili W /ifli I'n r, 

NllJfgCI, 

'1 he preoaiitioii inressary fur llio prcpar.it imi of tlii- -uh.-taiiir in 
! date of purity lias already lieeii eiveii in d-tail nnnr'i. 

I /oac, lOfllf, 33, I'.lij. This eoiMpi.inol Ire li.., |] inehohai in the 
M'lies, as it may be reaarded a.s the parent sulelaiiee from whicli 
till' rest have beeti derived. 

.1/ I rrnii ini t/i Iil'llll mhnnun f ‘ Itiu; ■<! ■ . X M-i 1} i 

This reiiiarkahle 1 - 011^1011101 ha.- not heni d- ... rihod. a- lar a- tv 
I'e aware, by previous workers in this lieid. The ••piation 1,1 it- 
tiii'iiial ion, iianiely, XII.Me, . .\ kb , ll.j( . , 'JIK'!, sbouin 

ns-,’iii.‘ one to re'eard it as nn-i hvlarnine in w hiei; f.v<i atoms lu 
i.ydrnaeii have l.e.-n ieplaei-,| l.y lie- t '.v., 11_(", tolie'.i. It- 

0 ii-t it HI ion wiii I-e di'eiiss..d in il,,. liioii.n n’ 

l-'iiiiiid: 111' 't'T.'i; ('! l.T'tfi: (' 'J on 

( 'I 1 N't '1 .1 1 , leipiiia - 11 e s,, ,.o (■) ] ; 't.o . t ' _ r e-nn 

It is l■o^■lhy of not,’ that ninii-r the ordilialv .■ mii':. ■ ■.(.• ! o,, 

t I'n i eede.i in preii innv oiTvi onl nrot-vl -n:..' n , 1 . ,1 . . im otn 
t I he ni'e-eiil series. 

I'esei. it is (me. h 1 - d.-elibed > h- , 'hy! deli, . N M Kl ll.'Cl ; 

.: onr alti'inpis to lo.i.,,:,- ii , nd. .1 in t.itinte. 'In. o-i i.oml 
eeti w,. obtained bv ireattnv in-l' -ltie liii-.iide v..'i, -tioi." 0 
■VO ilo -1 I;i. uhh'-t Xiii;tii.-I" r,.;;:;r.- 11.- 
l'!'n|iyi:nnille yie!-le.| a Tirlv r^ .i.jo; t.i-, ,.,n eon.lniun !. vl.iih 

1 1. > 1 .-St per rent , 

It is evnielit th.ll i" bol h t ' e- , thoilV mcie ..i\V ■■ ,1 

I'e o'n 1 j [led. \vh;eh eliorinon - i v : it-- ■! t - ■■ l > la ■ ol i , t:; \ 

irn-oho'shim-e.,,,. .-e, . M 1 , 1'd | . d 1 at 'i. 

honml: ilu 'e'-'d. ( ', 1 1 . N'l i 1 L- la .piiv,-, ] | _. , T- p, r , , 

I/' re,o-o,,j„ oiro.oia: . , I'.ll .N -1 Ll'i. 

I'oinnl: He dd its. Cdl N I'lllv le.ititr, . llv .'V ie- , , : , , nt 

'/-oar. ton;, on e'..^ ..o , f|| -ell -Ml ||_.|0 

llv ill lib r 11 ,Nl ' 11/ l..|nii. , llv iiioop.roM 

o Co I, . yf/IO . - e' . 

f 11 -1 11 NllM, .11; f 
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Found: Hg = 51-75; Cl-lSdl. C,n„NCl„Hg icquiroB Hg = 
5r02: CU1811 per cent. 

Mmynbe>,::,)elh,i!nmmo„lm,i chloride, C.H.-CHs'NHEt.HgCl^. 
Found: Hg-49-T6. C,II„NCl,IIg requires (Tg = 49-26 per cent, 

Mncuriethylennliammotuum chloride, C.,Hj(Nn)-,,2HgCl,,. 

Found: Hg = G7'2,7; Cl = 23-56. C. 3 lIoX.AHg, requires 11^ = 

GG'44; C1 = 23'5S per cent. 

Mereiiripi/ri'liiiiiiiii chloride, Cj.H^X.lingC l.i, 

Found: ng=6106. Theory requires lIg = 61-69 per cent. 

Merciiripicoliiiiii'n chloride, C^HiMeNiHgt U. 

Found; Hg = 54-61. CJlrNOJlg requires llg dl Dl per cent. 
Merciirinicoliniiim chloride, 

Foimd: Hg = 50SS.; CI = 19-93. Theory requires ][g = 52-77; 
CI = 1S'73 psr cent. 

Mtrcuriitiperlilhninn chJoruIe, C 

Found:* Hg-C5-30; Cl = 21'93. tMI„NCI,lig, requires llg- 
63' 79; Cl-'22-4 per cent. 

Mercurihe mmith’ih iii Itirommoiiioin chlunde, 

(C1I.,1A.2II.-Cl.. 

Found: IIg = 5:'9l. C,dr.X.C!, Hr, requires Hg dS'65 per rent. 
Tho piperidine eoiupound is ol u 'i'-rp y.-Po-.v eoh.ur, mid is 
olilaitied by .-iddiin.' an aqu.'on.. u.hiimu ..i piperidine to riierenih; 
chloride soiution. and then dihiiinj with '.v.iii-r. The other ineinlues 
of this griini) are either enlour'es-i nr yedo'.v. 

}[< rciivoiii mom ! ’:• ' !:'-‘r-di i /.' ' il t 

Ml.llgi'i. 

M,'. 'll ^ 

qmn 1 n',,.': 

pinl ■; 

Mm-r ,!■: mi p., , .. - . I ' 1 1 X ( 1 1 gCl ) 

r.Tri) .0 '.n 

erme lei i ; 

.1/' C' -I I i pi r-dinorn c‘ii,,r'd - , ( ' i [ , ,X.2 ! fgCi 


■ ir< rijtitfih 


r.,-. ; 



ir 
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Mcrcuricthyhnejl m i/i mo ti i u m 

(Jhlornlc, C=,f f 


\l«ilf(nilar 


K'li;ivaj< lit 

Diltili'iti. 

c.iijitluctivil V. 

Diliiii-iii. 

cdii'l'ir.tivity. 

lOOO 

207':Jr» 

2;Vi 

.'1 M 

•iOOO 

ov*2 •32 

r.oo 

u; -, :■< 

•IGOO 

•2:irr!i5 

)f,00 

.'i 

»noo 


2'iOO 

•;0H 

IbO'/J 

•jr.] -r-j 

Ki'iO 

<12 ‘‘-i 


\f rrcnrihf rdmi ! hifirin ti Irdin in'inhf m f'hlornh , {i 


fiTH 

ifni-32 

1 j 1 •:» 

27 3.; 

iiGi; 

13* 73 

2'P ‘J 

33-1 


] i:--i2 

TiT'') 

••;b77 

I'lji 

ir.o-3r. 




15;V;:5 

2312 '1 

:> ’1 

,1 / ! rt'drihi h 

y/» thiilnnnniin 

(/;/{ ^'hloi“lf. 

•,ii;'N'ni-:i jilCI 


2M-1' 

1 *.'.0 

112 21 

: p") 

■J'’) 32 


: 


2;'0-3;r 

71-0 

: 1 7 • ’ 7 



■. ; ‘ 

J ' 

M . (rnri^>< ".r 

, ' ini ' f> ni'i 

-./> '7 

■ ( ' ifi ^ h ■' ii' 1' / 1 , 

(■ II.-MiMf-.IH 



1 

: I:- 



1 'i'. 

. ' ^ 2; 

Mtr\ -n-t 

hri,: > 

//i f 1 


1 — t 
•.!G0 

• I:-' 

21*: > 



i ’^’ i 








.!// rrm 



■Jl/NH-Iljt’l. 


M fr> -inpiffi‘!:r ' m T.HjN HuV'E 


* T'. ' V tin* ‘ f ?).• iii.'i. • n'j! • • vr \ t 

■ ! l: t ■ ■ .■ • \].. . !<- i !l^4t !■>, 4 t’ : ■ 

■ '1 u I a - 1’ i! -ii V : !:i \Vf .i;i t - • 
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Jilervunitu oitninm C -II^NMo.IIgCL. 


Dilutina. 

Moloi-ul:u' 

coinluclivity. 

Dilution. 

K-|uiv:ileiil 

cuuduf-livily. 

7280 

1137-.'.0 

3640 

f.68-7r. 

1 1fiOO 

iiriO-3.7 

7280 

675-17 

20120 

IJOiVSa 

11660 

602-02 

Mn: 


(V'/ora/i’, l^C ,II .NjjilgCl... 

].s20t; 

lS87-er> 

3034-1 

nu-.ao 

OtltlL' 

180233 

6068-8 

3I5-3‘i 

72824 

ipno-;>s 

1-2137-6 

3lS-3i' 

Mur 

Vhluritlc, L’(’)„JIj,N.j 

.liJIgCL 

2720 

420-00 

4-20 

70-00 

.'.nio 

l*3i)-32 

840 

7.6 '8 7 

lOOSO 

620-36 

1 680 

8<»-7-2 

20160 

660-66 

3360 

03 ' 4 ‘J 


Tiiii:; coJiipuinid fviclently give? ilsree cliluriili(ni.- (Cl') aijtl a 
eumplcx tervnlont ion cojilainiug inoirnry. 

ot 

From the foregoing (able il is evideiu iliat iln- mnlix-ular loiniur 
livities of ?DJne of the are abuiil J"" at a ni JiH'n, 

whilst others liave a value of aliunt U’j" at th*- .'aiiir (liliuion. 
except illl'u^ible wliite preeipilale. whieii i- pr.ibiibty ilic.iiiip(.jseii 
into simpler parts, namely. atiu Xli.t’l t^eumpare '/,uf>-ri , 

anor'j. i'hnn.. lyui’. 33, 'Jt'-.O. 

Ackliti^ lo Werners rule t^Wer.'ier and Mmliii. jih 

IcOo, 12. 35; 14. aU';). it probildr iliat tlie i(>rriirr 

(‘las? of compoijjids yi<'Ms two univciknt i-n- in .'•cint ton. 'dhilst t!.' 
hitter, willi an average of H' thrir rr.'ti. eidar fomiuin ivit w 
yiehl three ions; the n’ri'iim- mnijinurnl b-nr i-ai,-. lie- vaite 

ol its '-lolei-nlar eojulutiivilv boin.' b'a' at liu' .'iriir liibninr, 
Mereurinieihvhimniiniini'j eiduiid*' aptn-ar.' \<> mi .^pn-iai inleri sl, 
Tlie two railieles. Jim'], afi- ‘yiimt-iriiahv tj!-c|.<».‘d. It woidd. 
llieiafure. bo rca^.o:.lbi.• to ■•xpcci tlia' lie- (.*.<• ehh.ridiijn.-- (Cl' 
would bchav>,' .-!n;d-u'iy. Thr eon'inci ivit v ii.r,. a.iiialb 
boar till' out. In suUUiou llio ^alt l'Ivo.s I'.vo i hhu olmii.' {('j j and 
one roiiiplex bivaleiii po-iiivo ion I'l'iitaininj nmrrnrv. The n..'iiji 
uljtaiiU'd in lli!.- ra.-.- eoniirni- Wb-rn-.-r - rn;i' Although ‘ilii- 
eomnuund wa,' provi.'toiiaiiv rr-_'ardi-<| .■> ti:-.a [i\d.n!Mni- in 
tv\u alotiiS ui !iydri>grni lout' het-n rcjii o-iil bv ili.- radirle in 

laaliiv .* )~ an atmi:oM;ii?!i d*-riva! ivo. 

I he pyidni',. ami nn-otine ootnponiiil- .iji, ,o vorv s|) iniirb 
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soluble that no definite trustworthy conclusions can be drawn from 
their conductivity measurements. 

Ill all these compounds mercury forms a part of a complex ion, 
Mi the ordinary tests for dimcrcurioii fail (for example, 

jii (( ipitatiuii v’itli liydroxidion (011^) or carbanion (<‘0/'). 

I’revioiiR workers have designated these as additive componiids, 
hill most probably they are not of this nature, as is evident from 
till' considerations which have been already applied in Ihe case of 
the corresponding nitriles {(or. cif.), namely: 

(1) Ordinary tests for dimercurioit (ilg") fail, so mercuric 
(hloride cannot exist as such. 

(!’) The sum of molecular condnctivilics of tin* scji. irate cunstitu- 
r!ii' is generally very much less tliaii tlie actual conductivity of the 
.:iir (especially in the cases of |)iperazine. ethylenediamine. and 
hcn/.vlamino compounds). 

(;•)} To'ts for liydroxidion (’017') would be oiitainc<{ if tin- amineii 
■lie in the free slate. tiny yield hyilnixidion in water; luit Die 
-i-luliniis give no -uch test. Moreover. tl:e i-onst iunnits (nuTciiric 
chlorides and amine-) are easily sululde in wal'-r, whilst the salts 
[ornicfl from them are practically in.'oluiile. 

From the above arL'uments it is a!m<.-t certain that t]le^e 
oiimpnuiid' are not of an additive n.itn;.. Inu are tvpii'al complex 
.Mil;,.. In ilie ca.'C irf ihc nm-t ^olnMc oin ' u'er cNamt'Ic. lec-ia- 
tiifi hvieni'tetramim- .uni pyridim- rempmind- 1 . -ilver i Titirid-' i- 
i'i'"i'inHatid wlien ;irL:.’n1 no: lA-j*) i- intUMluc-d nilo tl.i '.iintinn; 
;’ie. I'hlnridioij ({’h) cxi't.- in tin- Ire*- '’.at--. So. in tiese (nm 
whicli vi>-!d milv two il•n^ tie- m-^'etive one i- * hi-nidiue 
rid. wliil-t the posiiiv*- ion i' a compic.x radicle « milainin..: 
aec I’lirv : [or i-\ iinph-. in h*-v;,na tliyh-m t*-!!' i’limoniuio menuri- 
linride t lie two inn- an- {( d l_ e N 7 li: l " * and h 'p'« t :vt ’y. 

It V the i lit rodm-l mn *>: .•ir::i n5 mn i Ai’’ ' 'i; \ > i cidornde i' t d 

• lid vpilhi'i'ium i' lii.'t url'<. d. .jii-l lin- wieh*- of the chdiriiie i-- 
jji'i eipiiatcd. 

.\d<iht in.' Wcin* ! > id*-a in the-- co:i,i''Uind' it i? cvnieni thit 
ei..' of th" <di!orii.'- -ilom.' are directly loiiibincd with inermiry, 
:d inrm a pall of i!i<- corti[*]*-.\ i«>ii tcomparc .Iorgcn'«'ii 

■- '/'p. ' V ' iS'df, 14 III-'. As in iii«‘ otl;cr cias^ of Sill- alrcoiv 

^nidicd hlhiy. Dliar. ..ii'i l)evi. llie direct inikiiie i.' nut quite <is 
’ cdc a.' those dt-Scribed i>v Wciiu-r leomi'-ir*.' " N<‘w TUaji- on 
I ancanie t 'hennSf rv." Tran-.. j>p. .'-d Kin 

1 lie nicreurisulpliuie e-mi] a-nini.- .'ludied I'V Iliableh snd .'^niihs 
I I •• Id'h. 91 . b'.ti ar«- als«‘ ci»mp;t \ c>‘m|>ouiul>. 

enaiptfuiid' with the !Mh‘i;*-ii' part oJ the iunij>h < 
:" i’-ivi; mil have al.o been r-iudi'tl I'V Kiliwi;.: a/:’'.'';. 
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Chew., 1900, 25, 187). Mercuric chloride and mercuric nitrite are 
feebly ionised, even at high dilutions. It is always seen that those 
electrolytes which are feebly ionised can easily form complexes 
(for example, mercuric iodide, mercuric cy.anide, etc.). Ahegg, in 
his "Theory of Electrolytic Dissociation ' (Englisli Trans., p. 117), 
has given a list of complex mercury compounds. 

There is thus a distinct tendency in the case of inercury to form 
complex compounds. 

From these argmuenls it is evident that the ainnioniaeal mercuric 
chlorides are typical complex salts with a, tervalent, biv.ilent, or 
univalent complex radicle, containing mercury and the other pan 
is always chloridion (Ch). 

Thus, these bivalent sails behave like a simple chloride, such a- 
barium chloride or zinc chloride, whilst lire univalent salts ai. 
quite similar to chlorides, such as ammonium chloride or sodiiim 
chloride. 

It will be seen that the present investigation and the previuu 
one on the corresponding nitrites mutually strcnglhen and eonllin. 
each other. 

CnsMiicAi 

l’l’.R.sl] rxcY foMiao:, 


tlj. — u n'o A. /' t f I 'frf n'>t 1/ ‘fn'l Inji > .<i tf tn/i nf 

By Pkafli.i.a Chandra RIy and Xii.i:ata.n Dhau. 

Thi: study of nitrites from the- point of view of equivalent comliu 
tivity and ionisation wa.s undertaken liv Pick Urc.shm, Ptuh' 

but he worked only will) a verv limited number of salts. I.ev aic 
Kissel (/7<r.. 1899, 32, 1363^1 riiea.sured tho (V|iiiva'i-tit conduct ivi: v 
of mercuric nitrite alone. Ray and .Mukherjee (P., lOP), 26. 17:11 
studied the ionuinon i.,f .a series of alkali nitrites frorti their 
cryoscopic behaviour. In our study of the nature of the coii;ji!, x' . 
of potassium mercurinitrite wo have incidentally measured tie 
equivalent conductivities of mercuric nitrite, |irit,a,.siuui nitrite, an-i 
potassium mercurinitrite (T., 1919, 101, O'l.oi. With the vie.c -i 
tlirowijig light on ihe constitution of litis import. tut group of -ci 
an e.(h -tistive simly of Iheir c (|iijv:i!ciit I oii.liict ivit ic, .md ioii’i 
lietiavioar lots been un.lcitaken. As a rule, cly.^ta's of llie -' 
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nitrites were prepared, and freed from ndhering mot, ter liquor. 
(, 1 'tierally, these salts were obtained bv double decomposition 
Iictween silver nitrite and the corresponding chloride and evapora- 
lion in a vacuum of the filtrate. Evaporation on the water-bath 
had to be avoided, as these nitriles undergo marked liydroly.sis at 
hiqli temperatures. The nitrites of tlie alkylanirnoniurn l)a.ses whicli 
liave been included in tbis paper are those reeently described by 
Riy and Raksliit (T., 1911, 99, 1470; 1910, 101, 141, 216). .Some- 
limes, also, salts in solution only were obtained by double clncom- 
|, edition between barium nitrite and equivalent projiortion of the 
riiriesponding sulphate in a tail cylinder I'compare Rhv and Dhar, 
cil.). This procedure was necessary for those nitriles the 
soiulions of which decompose when iln-ir concentrations are 
increased (for cxani)ile, copiicr ami nii'kel nitrites). The teniperii- 
nii'c was 20’iO'l®. 

Tlic water u.sed in these nieasiirements was puriiied hv continuous 
di'tillation with a tin condenser, hr^t liv means of acid perm.an. 
.Miiiile. and then of alkaline permancanato ; all the joints also were 
cf tin. This arrangement was that of .Jones and .Mackay iZrUsrh. 

I.ohil. f'hnn., 1«04. 14, iilTj with a few alterations. The con- 
hicticiiy of tlio water used w.'s 1 .< Ihh '! at 'Jl.P. 

la the followino tahlcs the value of tl-.e nia-vin iim .ojuivalent 
c'liductivily is olitaincd hy ,'olding the .-eparale ionic nioldiities rii 
1 he cation and anion, -ince the nia.\:inuni ••I'jnivalent cnnductivitv 
. iMim! he exactly oKlaim-d l-.y .ivilinarv nma.'urenients. the valui.s 
-i.ic ■Oiiielimes highly aMedcl hv hvdrolv.sic. 

The values of ionic ninhility lor the nnivah nt inns at 1'- are 
cimarily based on Ko!i!r,in-elTs I'lxiir' s. The -nidi chances aro 
to the use of i.f4',tii, ins|,..i,l ..f icio: f,,r t) ,. cati.m tr.insfcietico 
tini er of pola.s-inm ihioride and to ti,, c!;.ie.-c of atomic wei_dit 
I'lptcd in 1011, 1 he corrections l<ir tcnit'eralnre were niado liv 

Tclihatiscit’s cq'.mt i n : 

-iA-.t ' .< /'■ 

.V. ,■ > 

oit' if h. A', .ir.- rlio ••■miluf-ivui. « .it ’J:.- turn's ^ 

AA' IS ilk- ti’niiHT.nur. i of vJn- 

'iMflivity o.xpi'rs.sikl is a miu-tinn pf t ■■ikhu livil v, A’-^, at IS' for i 

in ihk tenijH'raturo of 

ANn tlk- Iiillimin.: r.|iMiion ui Kohlr.iUM h .■-.n !-o x, rv a-Waix. 

’’j'lius'y uvoil in tho vrlfX'itv of aw ion at 

itol f.ir r''tii«'voti fro-n IS'; 

f - X [I : a(/'“ IS ) - ii{^t - iS'i-';. 

Im- values for a and /J are taken Ir. in Kohlran-ch s laldcs 
v A. .K,k/. II fsy JuriUl, iPilj. lllol). 
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The iuiiic iiiobilily oi’ nilrosioii (NOV) ;il — (Voi;el 
y.of^rh. (Htnrtj. Chem.^ 1903, 35, 403), wliil;:;! Pick (/oe. nf.) irive 
it as Go at. ami T)? at IS*^. The hitter values are probahiy ; 
little too high, siiiee he lias taken the cqmvaleul coniluei ivit v 
silver nitrite at a molar eoneent ration ol’ O'O'JG.'j . GO' 1. llie valm 
which is actually fouml. This value is. however, hii^Oier than th* 
actual value owing to hydrolysis. 

Aniiiionimn yih'itv. 

('iy>tijl.' of an.niunium jiitiite sublimed in a vacuum were iiseil 
ill tins experiment (couipaiv ({.ly. Dliar. and Dey., T., 101 


Dihuiuii. 

Ki)niv;iK-iit 


KtjiiivaJre! 


j Dibiii'iii. 


•2n~ 

aoTc I 

I I 

l07-a;i 

02 •] 

I'T;.! i 


111)-;, A 


The calculated valm* of for aumioiiiuin nitrite at- 'JO- is llh.’i';; 
f.it/iunn y i(rit( . 

Crystals ul this salt were used in thiv rue i-uri im-nl . 


K liiiva;., )i; 
i'ihUi'.ili. o-!;'liiiiivily, 

<'"ii‘hi‘iivitv. 

t'l 

I'll.) (Ill 

The calculated vaair ni ,\ ^ i.ji- hiliinrti nurit*- 

at :‘ll j. 7 

S'xhuii! y>fri(i. 

Crystals were u>e(l. 



Kenv.a ■ ■ 
••'■i.'iii.'! ivr \ . 

fit' 

I’c 
! a 

'llle v.illlL- ,)I A ^ Inr ...iliilii iiilill, , 

A! -'1' lUl „ 

^'nh-'iin y<h-if'.. 


Crystal.-: oi tin,- .--alt were used. 


K-ri.v.-.- 
-i'. "'.'v 

Kj.awi!. 

' Jnu i . 



- it'u:.' 

!:;n c<'. 


The ea!eul.ite<l value u: a ^ :,,r e.deuim nitrite ,ii 'jc- ;i. 



AND IONISATION OK NITKITES. 


VA 


Strotifiiitn Aitffff. 


Crystal.^ won^ 




Dilution. 

ilijuivailctit ; 

loinlinliviiy. i 


KijuivaDiiL 
<:i/ll'lu<rtivil\ . 

1-2 

.s.a r,r> 

;'*24 

1 20 00 

:i(i 

’.<2 oO 

Oj 2 

121-01 

10' 

Hill 



Tlu‘ calculato* 

1 vahu* of Aj- for strontium nitrite at Am' i~ 113. 


Hurliim 

Xiti ih . 


C'rvstaU wore 

usoi). 



|)i1u!inu 

'•-ii'lu.-iivitv. 

Diluti' !i. 

K,-|'avalriit 
•••'naii‘ li'. itv. 

ti-iU 


I70-li: 

12-i 

]H'Xi 

nTa'a; 

r.iiii 

12-. 1 ' 


lli-ul 



Tip' catculaDa] valut* of foi 

• hariurii nitrite 

at L'li is 1 ] G'75, 

Di-1 nrlia iH''‘S 

(luf to liydrolysU 

art* vi ry iitark* 

<1 in till- ra-f*. 


■</ n /n .\ifnti. 


Til'' rontliu-t ivil y wa^ tnacK- with 

•olmioii. 


K'j'.uviil'iU 



liilatpaj. 

• •loiU’iivity. 

D,::;;i..a, 



I'j'-'::. 



Ti ' rairtllah' 

'«! vahm of A., for tiMvo' -inm nit 

;ii. ■,! i- ti'i 





l:i-i 

K.iai.a;. a; 

.. 

i', . t.. 

11 DO 

I'hi- f.ilfulat' 

I'D.' 

(i v.alih’ of A y to 

r yinr nitrito at 



i .'oiulKiu > v--rv l’<M’blv ari-!. T];i' 'I'i' :<• !i\ > h • \ 

SiLrr Aif/itf. 

' ! v-tal'^ (|)uri!;i<i }iv riaTV^taHisalHai ) \v*-r«‘ 

K ; .IV i!' V . : 

! ii" 1 ali'iil.itrii vahn* ni .\ 


\i>v '•iKi r tiitri!'- al 


ii:. 
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Trliiimiih-iliininionium X it file. 



IMllilurUvilV. 


Dihitiini. 

cviuhiclivily. 

‘JO'4 

40'S 

sru 



103-2 

320 4 

103 '33 

10t)-Ci3 

I'll 12 


ti.VJ'j 

109’6ri 

Tlie calculated 

value of .\j; 

for totnuuetliylaniinoiiiuni nitrile at 

20'' is 9a'2. 





liu 

thill* 

thilin/imnitiiim iirtlr. 

Ci'v'tals were 

UH'd. 












Diliiti'-::. 







•23'r } 

ST'i'' 


2"r;''o 

{11 -2" 

Tlie calculated value of 

for plienyldimetlivlainnioniuin nitrite 

at 20' is S.rl, 'I'liis salt is i'eeldy alkaline to liliuus. 



lihimmoni'nn itnh. 


('I'vstals wore used. 





r. [inv:ii M 



K.p.tvii.l,! 


■ '•■‘'I'*' ‘ .k • 



'1 12 

The ca!eu!:il"d 

v;j]lU‘ A 


fnr / ohiit sl-.rri?imnl«cn nit rii** at 

2i! - is 





Till' H.lution i> 


r;i- 

to linjius. 



Hut'jl'itnni 

rt.-iee.i.; 

'ium yitnh. 


I'i 

ee ea 



-S [if 
'■< ;.'i 

The cal.-uhii-.l 

Vii’ll*' of 

I'o 

f lull \ llLMini'MIlilJIt 

nit n't*' it! tt*' 


is 

'I !!' - 'iitiKii is locijiv aik.iljii'* iifinuH. 



AND IO>JlHATION" OK NITKITKS. 
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A llyhuiiiniiniiim i\ ilfttr. 
Visfous liquid was used. 


Ki|niva]iiil i 


K^uival-ut 

liiliiliuij. coii'luclivitv. 

lelutiiiii. 


17'S /‘.♦••It; 


‘oj f,lt 

fiLi-l 87 VI 

•i M) 


TliC r-alcul.'itod value nf A for 

i'l, 

illyiatiiiin'iiiiilt/i 

nitrite al 

'l iM' sijliilion rcarl? fi clilv aciil. 

fHojiyltim ni'iru'i/fl .\' tij'ilf . 


I'lV'lals were usej. 

KMO;r!.-r,: 


l^l :A' 

i ' t •<!! : :vii V. ! 

1' : e.i 


Tv' r.ili'Ulat i‘il v.iluv i>f A for dij 


idt fit'- a 


•• 'J. 


T!:'' N'liitinii r-vtifs viv a;k-i;i!;i-. 

•'/■ 


V.ilii.- \, i-.r .Ui- i.itt;'-- a’ 

N.. li !■!)) r - vi-ry =i< id. 

Tr. •■-.i : n. .V,';.-/, 



c.iliu'aled v.iuh’ u: A lor i i.ia.iu.adu!!) iiitrile at 

■■Aiiii.!i 1, alfn.'.; n.-uti d to iitjuus. 
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J)it f/it/Jfluntio/iiiim Nitritf. 
rrystnla were use«l. 

Eijiiivaleiit i Equivalent 

Dilution. oomluctivity. Uilulion. Cuiuluctivily. 

23-3 81T.5 ' 1101' -7 <^.v53 

tjp-y S»0-2.') 100-32 

The calrulatr6 value of for iliethyiaininoniiirn nil rite at 110- 
ia 8S‘7. 

The solution reaoi.'i very feebly alkaline. 

Trieihiiltimintmiinii X/fntf. 

Equivalrnt i Equivalent 

Dilution. fomUu'tivily. IMliitt'ii. nuiiluctivity, 

GO 8n'.'>2 MO '.il'J;') 

ISO 80 "Jl 

The calculated value of .\/ for trietliylarnmoniiiin nitrile .u 
120'" is 105-2. 

Tka. solution is almost neutral to litmus. 


icJcfl 


Diliuion. 

r.quivalei.l 

I'eijiltiiUiviiy. 

Diluti-'ii. 

l'qiiiv;il<ajt 
t u ii V. 

lS-17 
fi 1 -rpi 

a7'U*2 


iiVvi 

Tlit‘ ealeiilalecl 

value of A y for 

nick*-! nitrit-- at 

;'o i< 

The solution i* 

; j'eeblv .nid to 

iilmiis. 



CnpiK r .A 

d ■ I',/- ). 


Diliui'ui. 

EqUiv il-’Ut 


Eqaiva!' in 
ii'hMivn', 

1-1-2 



G;'' n; 
Mlh 

Tilt* I'uIrulaUii value ot \ j im 

( iqM'io- nil rila .at 

-.in' is 1 <m; ' 

Tlie solution is 

b’lhiv acid. 





r.ti . 



(Kay, T.. tlM 

r, 91. 


ii.liitiosi. 

1 

K j’:iv il.-i:; 

vitv. 

2:70 O'J 

lei.Uiw;,. 




AND IONISATION OF NITIUI’ES. 


r,ik<* its ])f)(nssinni aualot/iif {lur. n!.), in fotu'Mitrat*^'i[ scilnlion- 
f.iily lliis salt holiavos as a (.•oin|il«’x salt with tlie ions Xa* .dkI 
iiDnciirinitrosion, Ijiit as it is it lx‘<.'iiis ti> 

,1, coitipose into its oonstitnents, as is seen in tin- tulle; tlius at a 
dilution of about lUOO, the oquivaletit (.•otnludivily is nearly llCj, 
sliuw’iii^' that (his salt heliavcs like a sail d(teoiii[>osiMg into three 
IniK (coinpare Werner and Minlati, 'Atifsrii. (Jln-rn., 189.T, 

12. ho; 1891, 14, .'tUlf. Al luLdier dilutions (lie value uf the 
,.,|iiivaienl coiulnetivity iiieroases very fast owing to dccomposil jmi. 

The i-olutiou has a slightly add reaction due lo hvalndysi- of 
iM.Mriirie nitrite, wliieh more than count'-tTalaner^ the alkaliiiitv 
due ii! tile hydrolysis oi sodium nitrite. 

Tt(riifHf:f/nif'ii/i/no/iium . 1 / / rrui n, if ri' ^ . 

(’jv>ta!.-5 were used. 

I a; 

iv.ij'ha livity ,i! ■ n'i i- ! v u 

loiae ! ■•,-i 

II .•.• 7 a i 

.-iKiilai'iy. this .'all b-diaves in a . on. fiit r.u.'d so’miou iik.- a 
I'l iiijdex salt. On iiilutioil If- l)e’.'ins to <i*'i I.nipt."-, uikI (he r-ijuiva- 
, cuiiuet ivily attain.s tin.* vaiin- .u ah-.m it, i in-aiiv 

Ino Hi a dilution of lUUO ('»••. lojiar-' W.-rjcr and Mn.iati, !'.>■, 
h -dio’.v' 'liL'lit additv. dll'- i'i iho '-iiie' r* .'(.ii .i' in the j-revioii-- 

. 1 // w///// /'('.o (/• d/'/'.-’'. dllL'lN’t) '.(IjXll H 


TI" |UV!' irniioii tu' ihi- -di I;:!-- le.-n d.-.id-.'d h' t,i n-, 

diy. T., l;".-;, 81 . ''Idu li b.-ha'..- like a un;. d.M -. ■. 

! u.. loii- in ’0 i..!! ; ! !'U' I hf « .ill:', d.-u? > • • -i .• I ; . v • d : le 

' ’ll ui ilioui li'iKi liii-r- i... in-.idv 1'"', Al v«-i V iiuh diiu’;'ii < die 
a. lik-- ..ih'-r '•"tiiidex sal!'-. b.'L-in-- li> d)<'..'e:i!e ii:;o ^;e.i-eT 

Sills. 

ill ihi' '.ill t!i.- aro itn'i eni o'ion dl:;’i .tud d.-- uii'.v.deM 

ion 'iiiiiereuriiHtro'nu:. At v-i'v hdeh 'ii;u' ;o?i' 

lie- 'uiiiph'x begins t<) deeoinp.ise. ami eaiisc' aeniitv dm- to l!..* 
ayiiroly>is of niereurie ml rile wliieli i.': form.-d. 

I '.d[ ■ j i'!' .rtiiv ill '‘d \ 'j.tt s ;• 




v<A cm. 
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DI.<cuS!:nin of Iii -oiJfs. 

The equiv-'iletit oondiu’livil it's o! liie niiriies, ns h evident from 
the foregoing tables, do not reach a maximum value since they 
undergo hydrolysis. In the alkali and alkaline earth nitrites, a 
weakly basic read ion is obtained, since the corresponding hydr- 
oxides are stronr: bases; whilst in the ease of copper, zinc, nickel, 
mercury nitrites, etc., there is a feebly acid reaction since tlie 
liydroxides are verv feeble bases, and Ihis indirectly proves also 
that nitrons acid is not a very weak acid, thus corroborating thr^ 
evidence of !>ehuinann {/ior., 1900, 33, 1:197) and Blaiicliaid 
lihii/ihtJ. Chn>,., 1909, 41. G81). 

Ill the c:<P 0 of the alkvlaimnonium nitrites tbo behaviour would 
abo depend on the si rengtli of the amine.s (compare Uredig. '/.'tfsch. 

Chem., 1894. iS. 191). 

in the compounds studied by us, effects due to hy<lrulysis mint 
be reckoned with, for on account of the liigli velocities of hydiim) 
and livdroxidion. the value of A,/, is serlou.dy alfectcd, even if th- 
degree of hvdrolvsis is verv small. The hvdrolysis ij) tlm case* ui' 
calcium nitrite is rendered evident from the milkine.ss of tin- 
solution when evaporated on a water bath. Tn the case of .<troiitiuii: 
nitrite it- is mueh more marked; in fact, a peliielo of slroiitiue. 
carbonate is formetl on llie surface, and ibe solution is found to In- 
more and more alkaline. i*iek .■jI.<o noiict-d tiic turlddity of cahdnjr; 
nitrite solution, but lie.s overlooke-l the re-al cause of it {for. nt.. 
p. 16). Hence the value of the cpiivalent coiul'ietivity of ilji- 
nitrates as measured by Kuljlr.au.'ch, Xuyes, and .hicohsen is a littic 
lower than the coria’Spomling nitriu^ at a similar dilution, allhougL 
tlie ionic inohiliiy of nitranion is alnajst e<pial to that of nilrtjsjun. 

It evident from lid' wnik liiat lie- amitic mlrite^ behave lik^ 
typical ionogen'. and are similar to alkali and alkaline u.irt); 
ijii rile:', 

It will a!.M.> be seen th.at the results arriv- d al liy the conduct ivlt ■. 
measuivniii-nts corroborate in tiie main thi-.-.- doduc^rd from tic 
cryosi'opjc method iiv K;iv and .Mtikhcij.--, 

We are i-ow enjageil in tne.isurmg the vi-c.i-iiv and the decree o' 
l]ydro]}>i' of ih*- nitriles, so that tie' Mn*- d»'gi»'*- of disMiihitinn o' 
these .-alts may h.* .•i-'Certaiued, 

l'i:l '.m.V' i ('• ’ I K'.i . I AL' : 


iT.r. 
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W . —Viscostlj/ (iilii. A'^sonafion. Pari III Tin' 
K.Cislv)ice of Ilnrcinir Cinripiahuls m lln' iAiftnl 
Stale. 

By Fki{di.\and Bkknard Thole. 

'1‘iiE quf^stion of tlie existence of liquid racemate.' is one that lia^ 
[•(.('('ivefl coiLsiderable attention during the past twenty years, and 
111 few such problems have the e-xperimental data and rosultiri;' 
,i,(luctians been more roiilradictory, 

.SiU'h a result is somewliat to he expected, for the (•oiii-l!jsir)ns, in 
jifact ieally every case, have been based on the study of physieal 
j,i'o])crtics and con.stants, and few of these are sulhcic-utly coii.-ti- 
iiiilvc or accurate to givi- lieurcs the interjjretaijon of which i.s jiot 
f.pi u to doubt, especially a^ liqui'l r iccniatc.'. if they do exist, are 
]ii(>bablv dissociated to a groat extent into their cotnponerjt?, 
ill two previous papers (T.. I'J"''. 93. I'JlU. 97, ]-lb< 

tin' aiuhor attempU'd to solve the jiroidcjo by tU-tertoining lb*- 
viscoitic-s of active and inactive isciiicrid''.', .-itnr vi.-cc'itv i.' iin- 
,i,ailUe'ilv oni‘ of (he ino<{ v.alnab! - coiM ii ut iv-.- pioj-erti--.''. and. 

is one wliicli L’ive> vry accurai-- i- siiit.-. with a limit*--! 
lariiitiiv of material. Tin- r•^n!l.' ■•li"v.id licit i.i<rin;i- (•.•inp'-umb 
f.,ii csi't in sobit i'Uj, alili'jiijli jn ru"*! the rac-ni.u*- o'l 

-i.lnia.iu <lis'Oci,it‘'.s eitli'-r coupl'-’ --.y ur !<■ a v< ry v--iMd*'r'ime 
, ,l,,iit into ill-’ ini.xt nr-- of dexljn an-l l,»-v-' d. 

Ti.-' ii.diuvs iiiL' is a >umniary oi li.'- chief r-.-*' Tci.e*. that liave 
c. .!: pilb!i-h>-'i (.'fi this qUe.stiuii 

nr.- M\k lias ^ho'.vn r.a;.',, 49. 

■ liiat >uii'tion.-^ of (•l•J)pt‘r i.irtrai*- an-i C'lp:-- r ru',n!.it<- dili-’r 
•■'ii lir, the fi-rtner beini.' I.' ill*- and ! h-’ i r. I* 1 _;■■!.!>!; }• Ue. 
V--*c 7 d;/- I'--''-//;/- M ir-’h:--'A -k: f m 
...Mi,' '-d'ui'in li.i a .•ma!;*-! s]--'i .c in; b; r.i--!!.:c ai ;.;. 
: Itankcti ami Tivhir Imv-- }ii.nt*<i oat ., / h-!.' .. 

. '-d. 27. 1 fib t liat th- i.-ii,ls. A imi; -i - .■ r i. ‘ i,-—- o: I'c! kia 

]'. I'."?. 51. .'ah-b. j-'jun-’ con;,! 

]!‘iliril,ir .Vn'ciiiitz ami Mi' ii'. ui.-' d- i- rn-;:;- -i 

mo!- ru'ar Wcipht- of e t-ve an-i : ■.-•■■m:, .i;-:.. *,by. di 
1 c Hat--,- bv tin- (TVO'i-')p!i- . 1 :* (da 111 :' - i i,. - * . : v 1 r .c. nm 

s in .Kuiiitii'ii.', lb uni auii hm io\'.«ek*!' (. 1 ' b l‘ ■ . 

/■ " . Idfvp |vj, 11, '21':; iUo5, jvj. 13. ;u:‘i laiv more re-ciitiy 
ti;at \shi;>t tlim ri-vull m true for ui.uU’ M'-utmns, do'-oiio 
' ' . I'ulv parti. il in mor<- coijci -i! ; it*ai m ti;- > ot 

"‘■'■i-' '.ayi r u’cijuit.*, din:rt iiv, tli.o-. i \ i!c. ..mm.a.p.iiii l.y-iropm 

b uiil*', and ctliy! *// djbruinophenylpruj’iim.ite 
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Affliiil:/ Viimlnnl. An'ordiiig to Oslwalil (Z/Ihr/i. pln/sihi/. 
Chrm., IS89. 3, .-ictivi' nii.l iiinctivo loitarii- arids liovi' thn 
same coiidiicUvity. 

Temperature I’asteiiv and I.adeiibiir},' have shown that 

when certain destm- and la-vodsotnerides (</- and /-tartaric acids 
and rf- and /(’oniine) are mixed in the li(|nid condition heal is 
evolved, hut Adriani '(/< -/sc/,. pl,;,eil.;il. Chi m.. ItHId, 33, hhH) does 
not. accoiR tlii> oviileiice of raoeniate I'onnntioii. 

Cni'X. A .LOTut ili'.il oi' work has lioeii dono in 
this ('ODiii'Nion imi thn lines laid down hy K(i<.zol>ooin 
■phtiiihil. rhnn., ISIM). 28, ItUk the ehioi workers in this liei/t 
hoinst Adriani. wlio olnaiued eiirvo- {'onsistin^^ (h' two e\]teetiix 
and one inaximun! at dO per eciil. in the i';i>os ol‘ dinielhyl taitrat", 
diiuetlivl diaeetyllartrato. inandeiie arid. ;iiid iMMizoyltetrahydi't. 
fiuinaldino. and Pindlay and lliekmaii.- I'l.. \*Mu, 91, 0(i./ . 
wlio obtained similar cuives whli the / nieniliyl inandolates. Tlif 
latter authors have conilrined ilieir eiiiiehi>i(»>is l»y a s<’rios of solii- 
liililv measurement? (T.. IIHH). 96. Kipi'in^' eon.^id,-!, 

that racemio coinpounth may liavo a iis-t' »-\isteneo in tin* iicpii'; 
state, since r/'livdrindamitje (//•mainltdato is resoKalde Ity crysiii 
lisalion from water, wliiisi -/V-)iydriiid.uiiiii>‘ '/ rnandtd.iie ectiiM i;i<' 
be so resolved (T.. llk’lK 95. b’-'. 1- 
A Sini'h'ii. ''if'vv’iri t I.. Ib'i., 91. 1 i-'c ' (l<‘l» rtiiii;‘ .' 

the absorption spemra of rfjin.Mins <•! tb-\tr<», m--,, 

and racemic tartaric iU•id^. and loiiml ib;n lli<' ai-.'oi pii«m curve i.' 
ilte last-named acid bvyan lo 'iiv.-r-:v from that oi the oihe!' I'n:!'.- 
at concentrations abovr 1 1 pm* c-iii. 

Ibvro.v/Vy. — Kanlo-n and Taylur lmv»- pointfi mi! that in nu/di'!'- 
atelv COlK'vlUratvil -oliitimi> rii<'em:e :u';d h:!- ii !<'Wvr viseoMly (let:, 
tartaric acid. 

Heck f'.'-.v-.. r.i";. 48 I'.fO} his ihlrnnii;-’: 

t lie vl,-co>ilif' m' a no :;d.. ;• .ii-i i-, ,i i,ii i uve emo j.«.n ml > i 'i 1 1 ■ 

j'm«ed siato. In lij,- ( -;;i,iit:i.rt<\;:ii-- ,ii;d i .irvn.viitit' 

m(Uliod> .'ici'i- Miiii liie lUaUivo .'ni>U:in.' ,i C ra<-fiiiic mi\!i:’' 
and noi a inie ;'.ie.-m:;i< . In ' i v I'l'--- i.; .iiimll.v: rac-maif ; ■ 
dinictlivl dii{<-.-i vii ai ertf.ii in-o/.uiL;; j.mn' -iml crvoi-cu]';' 

liicasiiromeiil s -it w ts.i .ri-.- •• of r-n -'HiK- o.iii.m.iiinj. 

Beck slate.', bowr-vt-r. lliat !im vionutv r. -ijlm 'iiow tut irdi ai:'' 
oi a ]i(jui<l racemate in aiiv of llie above m- tit ioin-tl sub-t am''>, 

In tveo ])r(viou.' paji'T' iT.. ItXi'-. 93, i-l-'m i'Md. 97. !-l'‘ 

the author inv»-! icat-d the vi'CO'ilii' <-.f a mimbrr of aetiv ac; 
inactive eompou'idr- in soiuiion. In s(»in<- mi^es the i*'snlt< iniio 
be tak 'll with some re.-*-rve, ow!n_' to tli-' difheultv <»f earefii! [iiu'; 
In at ion vu bont iiidm iiiL' i .ieotiii'-a* ion. 
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Definito evidence was, however, obt.iincd that racemic acid can 
I .vist to a limited extent in aqueous solution, the dissociation being, 
liDWCver, nearly complete at low cuiiccntratioii. The dexlio- and 
inactive octyl hydrogen phtlialates in benzene solution possess 
identical viscosities, as do the rnandclic acids in water and pyridine 
..(ilulions. In the case of the niandclic acids in aiiivl acetate sointion 
lli.'ic ap])ears lo be a slight rlivcrgence o' the visco.sity-concciitra- 
tioii curves for solutions of the active and inactive acids. 

■I'lie diffcicnces are, liowever, very small, and, as was einphasio-d 
ill (lie paper, the evidence afforded was merely suL't'estive, and noi 
I'limiusivc, of the existence of niccmic mandelic acid in the 
siiliUion. 

From (lie aiiove results the I'ollowine coiieltnii.in mav l,e fairlv 

h.nvn: 

1 1 ) .Mthoiieli racemic compound.- undonhtediv cxi-t in manv case... 
i!)c solid stu(e, the evidence for their cxislem.c in solution or in 
I'liscd state is conflictiii". 

I'J) '! he majorily ot the evidema- seeiii- to point to i he iimiied 
C\is(i‘iicc of Uquid racemate complexes, a!ilinii;;li di'-<.iciation takes 
idace lo.'i very eonsider.ilde ext.-rii when a r.icein ate pa-.se- into the 
liquid condition. 

f.i) 111 dilute solutions all the IrSItlls show complete di^^■ i ition, 
lid only in tlm ca.ce ol more coiieent r.ate.i -Mlntiou- is miv o, ,i. ma 

I' of racemate cxi-tence; miea.aivcr, ihe decree lu" dissociation 

.. eii'cii concetti rat ion and the r.iie of di-eociation with diiutioii 
111 Olid on ihi’ nature of lie- -ohiie ami t b,.. solvent. In fact, tlm 
n i-i:iiill Iippeirs precisely alnilo.-.ms to that of the elcelrulvtic di.-- 
■'■enitiiiii ol ,-alts ill diluli' solntton, .and ts on a p.ir with that of tlie 
1 aomirr of donbli’ .sail- in solution 

'I'li’ough the kimlne-s of Hr. I’irloiid .ind Mr. K.nvon „ nniiila : 
alive ami inactive aha. tad- hav I,,.-., |,;i,-.d ..t tl.,. aullmi'- 
. -I'osal. and an o0]'or' unity h.. iw. n idn- aiTorl.d for evtiinliim 
' -ideraldy tie- piaviom vi-oo-ov ' .-re in i! a n- in conn.-xae, 

■ :h this siiliji.-i, .\i ih,. Mill,, tin.,, osmoo to v.-rv .-on-idcr-.hh 
. :.nia,ve'ii.'iils ,n tie- ..Iij.ai itu- 11-. " 1 . It 1.1- la . ■! die cxi.ni! 

■ me i-iirs-iiienis i.. .i . i-n-i.i. r.iliiv a i.i, . . .nj.- .-f -i;l--t .m.--, 

K V in 1 1 M 1 1. i \ 1 . 

i m- 111 (ni|iiil..llv.- .lit!:, nil ;.iv.-k.,l in m.- .1. t.-rii; li it i, .ii i.i 
^ ' i'!'' -I Ih.- --lli.t..,,,-,.. l.it.ev U.-v ...p-titrilts 

' ' ' ' ' ^ ^ 'y ' I H'l !l ^ ' I I j U 1 ' ; I \' I (M i’ I'l 1 j ! ,)!;•; 1 'V ' ' ' ' !l»'i > ->! I N 

! 'I > I -a! l-.ft l!)i^ It) ill, 1 it ,• t 1 V .'it I V.'iu’h ,l!i 

" ' 1 )'- ('I'diii.iry I'-ttipi T.ttur. Ii u.i ixf—tu. i I'.i i iffti'. Ii. 

■' ^ i viH'i'Jiii t**!- ulnrli .-lumlii iu- f.iu.ili;, i.| jivihl’ t.iii ’y .n'l ui-il.- 
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results with not more than 1 c.c. ot liquid, ami at the sanio lime 
ohviiile the diltieultv and waste of tiltpring fused solids into the 
apparatus (a preeantioii quite necessary with the older forms of 
viscometer). 

The tvpc of instriuiiciit used is I'lgured below, and while based 
esseiiliallv on the Osiwiild principle is provided with a horizontal 
capillary and with two small wells or sumps into which particles of 
foreign matter may settle. 

The smaller insirnmcnl (Fig. I) w.is used in the investigation of 
I he .active alcohols, and had a- capacity of 0'7 c.c. The receiving 
liiiio wa.: m.ide of idass uibing of ii cm. bore, and li.ad a bulb of 


Tl,;. 1 . I n:, t. 



about 0 3 c.c. cajuu ily m-ar it,' l.uv, r end. 'idle lion/.on1;il CM[)iI]ii;v 
was .) cm. long anil O'l',! i-m. br>r(‘, and the ineasuriMo limb 30 cis. 
long and 0*2 cm, i.ore. /he viMum.-i-'r w.is 'U'pended viTficalli 
in the thermo.'i af . and . bed wj:.h 'nplid unlil th-- tnenisens reyis- 
tcied aith tbc e*i .b'-u .ui.fs c,'. .me r-acfs' i.iana' removed wilii a 
capillaic pipi.ite. Iweiity minutes wt.ri' allowed for coniple',.' 
diainage irom the ,;,;e' of the rfa-. iving liiid*. ami the levels were 
ihiM hnaily adpo -d. The b.pn.l w.,s timn dr.iwri .il.ove ibe clrlnd 
"| -‘"'i liie lime of ,ji lla: up|i r n;eni-eiis from ,i In 1 

noted, a lens beuic n-.d |o .j,ve ineiea..e.| aeeiiraev in timiiic. Tie 
exiienmi.'iial resnils show lliat even on .-ueli a small icmIc coii.-i.-tcii! 
values can he obtained. 
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The avercge error is indicated by the following typical results 
^^ith vi.scomelors of the emaller type (0'7 c.c. capacity). 


Vnn'ornclcT A . — /-Ileplan j8 ol. 


Tijiic of How in .sec'Jii'U. 
2134 

ill -4 

211 -0 

-211 0. 

\'is. o-ri V. 

Peu-iltv. 

Viai'ornet*!- ./ Mif‘j.t.111 /I i.| 

o-o'or.r. 

0-.-].a.a 

,, C (/diriaaii /3-oI 


0 sjr.r. 


') nrO'S 

0-S2I.I 

,, U (1- i Miu!yh.v/|ii'rj|.ykMrl'itiiil.. 

0'07o:o 

0 ^2l2 


in all tho other cases suHicii-iit juatcrial was avail-ible lo jananil 
I ho use of tlio larger apparatus (Fig. ‘ 2 ), wliit-h had a capaejTv of 
1 f'.c., and has now been adopted as Hie -tandard type of iustru- 
m.imiI in the present scries of r«-searches. For use wiih volatile or 
liv.ruscopic substances guaial iul)es of tlie t \po <leHri)H d in a 
la'i’vious paj)er (T., 1010, 97, L’‘>0S) may lie gi'ound to the o[ic?i 
, nOs of the lindis. 

The viscometers witc calibraled uiih riliylnie diliromide, and in 
.vviaiii cases wilh aniline, lupiids wlii<di ate o.iit !<-ii!arly suilab'o, 
lliev can be readily obt.iiru’d in a hii;}i .-i.iif nf purity. 

The spiTiiir' eravilics ai. ll-V uit*' deU-riiMned io Snreii”.'! j.vkno- 
r'oi''. ami at the hiLtli'T (cinprratiir«'> in a .-ni'ii l-uil- <•! c,c. 

.. I'arhy, 

111 the iwj'crinmiils at -'i the U-iii]’. lat'ire <•! the l.otii u -- main 
' .-u-fl uitliii “oP bv im’ii!- cf .1 l.‘>v.rv -hii!' I !)• i ne-i- -nl-it'-r. 
J'mI' the higiicr lrm[n*ra ( hits a /•'ir::e h«aki-r ft' u.iirr v. i> n.-ci, 
lie.itift'/ being ci>itfr"l;' d I'V hand, and t!;-' t. mi-aai ni •• main- 
: <•■! xMlliin u p. t'oniiol ni ti:c (.-inp- iMt'ir-- v.a> -r-.iHy lam::- 

•■i'.] hv ci.vering the water witli a hTa of min-a d -nh 
!a vmitrd rapid i-vapDiaiien. 

The (n-ivl hvdriwen phtli.ilatvs were |•'r•n'':'"l s./v.-rty! 

'■■oiiitl hv ill" m-l!M«i dc.'i-ril'-'d i'v l*;.h;.d I'l'., 

: 'a7. 91. 'JU.'i'). 

Th- t’"!iliiv] ii.an'i'-’a:* w*-!*' I'r.-p .V'd ire'-; f.e i 

'•-•'alh.el I'v the Fi-rhcr Sj'ei. r iiii-ihi’’'s d- rih'-d i-V 
K'.': -.v and 1 1 ;■ ^ja ins la-j- eiiV' v ■ I , T S 5 P ! , .. 

91. Tp. 

Th- of tiii.oif ind ni a. . i-ai / .d ' . 

; ' ' a, ,{ 1 1 ,ii n.iii d li • 1 1' ‘ j! 0 '1 and- r d na ' ,1 i i • 

'■''j t.iki ti »i pi.-viut the .ih-or|il!oM i'V I'a-.' -ai' 

■a^.. iinn.paie Ih-,k. /. ■ P. . l!-:, 48, - 

! ■/- and / c;nvi>\im« > utoi' purr.id i-\ x ; .i..:.- j! . . .an i-a 
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inactive oxime was prepared by melting together equal weights of 
the isomerides. 

The alcohols were lent by Dr. Pickard and Mr. Kenyon, and used 
without further purification. 


Table I. 


7'he Octyl Hydrogen Phtludates. 


Dextro. 


Inactive. 


Temperaluvc. 

65“ 

71 

76 

80 

85 


Time of flow 
{in seconds). 
151-6 
113 6 
90 2 
77-4 
63-5 


Temperature. 

65“ 

70 

75 

80 

85 


Time of flow 
(iQ seconds). 
153-9 
120-1 
94-0 
77-5 
03-4 


Owing to lack of material, accurate (Icnsity-deteriniuations could 
not be made, and therefore times of flow were measured over a 
temperature range. The results when plotled are found to lie on a 
single curve, showing that no racemic compound is present. 

This conclusion was previously arrived at from the viscosities of 
benzene solutions of these esters. 


Table II. 

The ^jc Tcirahydromfphthol^. 


De.‘iro. ' Jnaclirc. 



Time of ilyw 


Time of flow 

Temperature. 

(in seeoinls). 

i Temperature. 

(in seconds). 

34*’ 

231-3 

j Sl-l” 

296-4 

40 

U!7 

i 38-0 

165-0 

48 

81-7 

44 0 

1060 

55 

54-0 

1 50-0 

71-6 



' 55-0 

53-4 



62-4 

36-7 


Ill this case also the rcsiilt.s lie on a single curve, showing the 
absence of any racemate in the inactive mixture. 

Table III. 

The Alcohols at 25°. 

Viscosity. 


Alcohol, d. 1. ifi (found), {calculated}. 

Phcriylethylcarbiiml ... 0T393 0-1306 0*1349 0-1344 

Ileptari.j3.ol 0 05042 0 0.5055 0-05055 0 05048 

OLtau-3-oI 0-06.328 0 06550 0*06490 0-064611 


In the case of octau-jSo! the value in the third column is that of 
a mixture containing GO per cent, of the dextro-form, and the 
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viscosity value in column 4 is calculated for a mixture of tliis 
composition. 

The results in the last two columns indicate clearly that the 
inactive mixture is only a conglomerate. 


Table TV. 
The Carvoximes. 


Fwied at 95“. 

Viscosity. 

Dii.vtro 0-0476 

Inactive 0 0474 


/n amyl OAfUiic at 2.5’ 

(1 gram of oxime in 7 c.c. of 

Visro.sity. 

Dextro 0 0] 109 

Inactive 0 '01 111 


Since the active forms of this oxime melt at 73® and the mixture 
;it, 92°, this might be expected at first sight to be a genuine case 
jf the existence of a racemate. Adriani has, however, shown tliat 
:lie freezing-point curve exhibits a maximum at 50 per cent., but 
no eutectics. In other words, the substance melting at 92® consists 
j{ i^-racemic mixed crystals, and is not a genuine racemic compound. 
This conclusion is amply confirmed by the viscosity results, both in 
the fused state and in solution. Beck has also determined tlic 
viscosities of various mixtures of d- and f-carvoximes, and bis results 
arc in full agreement with those detailed., above. 


Table V. 

Tht Tartaric Esters, 


Kstcr. 

Methyl rf- tartrate 

,, racemate 

,, ,, +ni4'tliyl Ur- 

trato (50 per cent.) 

Ethyl fi-tartmte 

,, raceiiiuto . 


Tcm{*erature. 

Viscosity. 

85“ 

0-133 

85 

0-130 

85 

0-131 


1 -457 

25 

1-360 


Tilt* esters of tartaric acid (particularly the ethyl esters) are 
'(ably difficult to purify, especially in view of their hygroscopic 

nature. 

In the cases investigat^ed, therefore, repeated vacuum distillation 
was employed until approximately constant viscosity-values were 
obtained. 

In the case of dimethyl racemate several methods, notably 
freezing-point curves and cryoscopic mcasuremeuts, seem to indicate 
(bat this substance is capable of actual existence. The ester was 
investigated by Beck, who deterniined the viscosities of a range of 
niixtincsof the dextro- and inactive esters. Ho concluded that bis 
results were in sufficieut agreement to preclude the possibility of 
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the existence of a racemate. When plotted, however, they lie ot\ 
by no means a smooth curve, and must be accepted with some 
reserve. The viscosities detailed above seem to indicate the probable 
existence to an appreciable extent of both dimethyl and diethyl 
racemates in the liquid state, the racemate, as in the case of tbs 
free acid, possessing a lower viscosity than the active form. 

Beck further investigated the viscosities of fused dimethyl 
diacetyltartrate and dimethyl diacetylracemale, and concluded that 
the two esters had the same viscosity, showing the absence of any 
racemic compound. TTis results are appended, and it will be noticed 
that they are capable of another interpretation, since with one 
exception the viscosity falls with increasing concentration of the 
>nactive ester. 

Table VI. 


Dimethyl Diacttyltarirate and Dkcefylracrmafc at 104° (Beck). 


Mixture. 

Pure racenial€ 

j 00 {jorwut. rucofijate ... 
\ 10 „ active ester 

f OO ,, r.nccm&tc .. 

\ 40 „ active ester 

Pure active, c.stcr 


Viscosity 

(tj of water at 25* = 1). 
6-764 
6 666 

6 912 
6-9:13 


Bi'uni has proved by cryoscopic measurements that diinelhvl 
diacetylraceinatc can exist in non-dissociating solvents, such as 
ethylene dibromidc, and Adri<ani's freezing-point curve shows two 
eutectics and a maximum at 50 per cent, of each active form. 


Table VII. 

The i-Mcnthyl ManthhUn. 

/a (OHijl nccMc ^uluUon at 25^ 
I’ns'd at 85’. (I'l jrawf/ ester in 7 c.c. 

Visco-sity. ■ Viscosity. 

LMi iiitijl ^fZ-numdclate ... 0 0653 O’OlllO 

,, ^mal)deiate ... 0 0632 0 01085 

These esters have b«en fully investigated by Findlay and Hick- 
mans, who conclude from freezing-point curves and solubility deter- 
minations that the partly racemic ester is capable of free existence. 
This conclusion is fully borne out by the above viscosity results. 

Table VllL 

The Ethyl Mandelates at 25°. 

Viscosity. 

JT - 1 » . ^ 


Ethyl rfLinamiclat« 0*1971 

„ i-mandclate 0'1971 
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These results demonstrate clearly that ethyl dZ-mandelate is 
completely dissociated under the conditions of the determinations. 


Summary of Results. 

(1) In most cases rff-liquids and solutions are merely congloiner- 
iles. This has been shown in the cases of octyl hydrogen phthalate, 
(c telrahydronaphthol, phenylethylcarblnol, hcptan-d-ol, octan-d-ol, 
;arvoxime, and ethyl mandelate. 

In certain instances proof has been afforded by viscosity, and in 
iome cases confirmed by other physical methods, of the existence 
in solution and in the fused state of racemic complexes. 

The cases investigated in the present research were methyl and 
ethyl racemates and Z-menthyl r-mandelate. It is perhaps worthy 
of mention that nearly all the definitely established liquid racemates 
are derivatives of the hydroxycarboxylic acids. 

(2) In the cases where racemate existence in solution has been 
substantiated, dissociation is very considerable, even at fairly high 
concentrations in a comparatively non-dissociating solvent. 

The author desires to express his thanks to Dr. Pickard and 
Mr. Kenyon for the loan of material, and to the Research Fund 
Committee of the Chemical Society tor a grant which has partly 
covered the expenses entailed. 

East Loxnos Coi.leob. 


V. ~ The Formation of Telrohtjdro-oxcnoles from 
a-IIydroxy-^-anilino-aff <lli>lu nyldh<mc and it.': 
Uvmolofjueit. 

By Horace Leslie Crowther and Hamilton McComeie. 

It has been shown by McCombie and I’arkcs (T., 1912, 101 , 1991) 
that a-keto-jS-anilino-ojS diphenyletliaiie (I), when condensed with 
carbonyl chloride in toluene solution, yields 3:4; 5-triphenyl-2 : 3- 
dihydro-2-oxazolone (II). It was found impossible, however, to con- 
vert this ililiydro-oxazolone into a lelrahydro oxazolone by the action 
I’f reducing agents, as the compound was either recovered un- 
changed or converted into dibenzyl, with complete destruction of 
the oxazole ring. In this respect the oxazole ring behaves very 
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similarly to the glyoxaline ring, which ifc is found impossible to 
hydrogeuise by the direct action of reducing agents : 


COPh-CHPh-NHPh CHPli(OH)’CHPh-NllPl, 


(I.) (II.) (Ill ) 

Attempts have been made by the authors to obtain tetrahydro- 
oxazolones from o-keto-i8-aiiilino.aj3-diphenyleth^ne by hrst reduciiij. 
that compound to o-hydroxy-j3-amlino-o/34iphenylethane (III), 
employing the method described by Voigt (J. pr. Chem., 1886, [ii], 
34, 9), forming the ethylcarbonato^^erivative (IV), and eliminating 
alcohol according to the method described by McCombie and Parkes 
{he. cil.). This method, however, resulted merely in the regenera- 
tion of the original hydroxy-compound. A successful synthesis of 
tctrahydro-o.xazolones was attained by the direct condensation of 
a-hydroxy-3-aniUiio-ad-diphenylethaue (HI) with carbonyl chloride 
in toluene solutiou, when there resulted 3:l:5-triphenyl-2:3:4;.j- 
tetrabydto.2.oxazo!one (V); 


COjEfO'CHPh-CHPh-NHPh 

(iv.) 


CHPh-NPh>yy 

ClHPh — 0 

(V.) 



(VI.) 


By similar condensations the corresponding m- and p-tolyl and 
^-naphthyl derivatives were obtained, in which these substituents 
are attached to the nitrogen atom. It was found impossible to 
prepare the o-tolyl analogue because the conditions necessary for 
the reduction of a-keto-i8*o*toluidino-a^*diphenylethane to tb 
corresponding hydroxy-compound could not be discovered 
The tetraliydro-oxazolones described in this communication are 
closely related to 3-phenyl-2:3 :4 :5tetrahydro-’J-oxazo]one (VJ), 
which is described by Nemirowski {J. yr. (7Acm., 1885> [ii], 31 , 175) 
and by Otto {ibid., 1891, [ii], 44 , 17). 

These tetraliydro-oxazolones were found to be very stable siil) 
stances. They were not reduced by sodium aJnalgam, or even by 
sodium in amyl-alcohoHc solution. Phosphorus trichloride was 
without action on them, and their basicity was so slight that no 
hydrochloride or picrate could be isolated. 

It was thought possible that compounds similar to the suJphiu- 
azoles described by McCombie and Parkes (foe. cit.) might be 
prepared from these hydroxy-compounds by substituting tbionyl 
chloride for carbonyl chloride in the reaction described above. lu 
the case of the aniline compound a very small quantity of a con- 
densation product was obtained. In the case of the other com- 
pounds, no trace of a condensation product could be isolated. ^ 
that evidently there is little or no tendency for thionyl chloride to 
yield cyclic compounds with these hydroxy-derivatives. Similar 
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negative results were obtained when sulphur)'! chloride was substi- 
tuted for carbonyl chloride. 

Experimental. 

a-Et^ylcarbomto-fianiiino-afi^iphenyletJianf., CjjHjgOjN. 

This compound was obtained by dissolving the base in dimethyl- 
aniline and adding excess of ethyl chlorocarbonate. The mixture 
was allowed to remain in the cold for twelve hours, and was then 
poured into dilute hydrochloric acid. The carhethoxy-compound 
sepavaterl as a viscid mass, which, when recrystallised from dilute 
.alcohol or light petroleum, melted at 114°; 

0 2000 gave 7'2 c.c. Nj at 14° and 739 mm. N-4'07. 

C 23 H 23 OJN requires N = 3'88 per cent. 

This carbethoxy-compound, on treatment with alcoholic potassium 
hydroxide, gave a hydroxy-jS-anilino-o/l-diphenylethane. 

3:4; 5-Triphenyl-2 : 3 : 4 ; o-t elrahyfIro-2 o3r«:oloiir , 

This substance was obtained by dissolving 2 grams of a-hydroxy- 
^■anilino-o^-diphenylethane in 25 c.c. of dry toluene, and adding 
8 grams of carbonyl chloride in toluene (20 per cent, solution). The 
mixture was allowed to remain overnight, when a white product 
separated. The excess of carbouyl chloride was removed on the 
water-bath, and the solution was poured into light petroleum in 
order to precipitate the oxazole completely. The yield was nearly 
theoretical. The product, when crystallised from alcohol, separated 
in fine, white needles, which melted at 216°; 

0T781 gave 0'5200 COj and 0'0914 HoO. C=79’75; H = 5'7. 

0 1700 „ 6'55 c.c. N 2 at 16° and 75'35 ram. N = 4'44. 

requires C = 80 00; H=5’4; N-4'45 per cent. 

The tetrahydro-oxazolone is readily soluble in glacial acetic acid or 
acetone, fairly so in amyl alcohol or toluene, especially on heating, 
blit quite insoluble in light petroleum. 

The compound is very stable; attempts to reduce it with sodium 
amalgam, or even with sodium in .amyl alcohol, yielded the 
unchanged substance, and phosphorus trichloride was found to 
be without action on it. No salts with hydrochloric acid or picric 
acid could he prepared 

a-Hydroxy-ff m-toluidino-aff-diphenyletliane, CoiHojON. 

This compound was prepared from a-keto-j8-m-toluidino-n)3-di- 
phenylethane (McCombie and Parkee, he. cit., p. 1996) by reduc- 
tion with sodium amalgam in exactly the same manner aa that 
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described later tor the preparation of the jS-naphthylamino-com- 
pound. It crystallised more easily than that compound from 
methylated spirit, separating in colourless needles which melt at 
133°: 

0 1825 gave 0‘5544 CO 2 and 0‘1180 H^O. 0=:82'84; H = 7'18. 

CoiHo,ON requires C = 8317; H=;6'93 per cent. 


4 :5-Di2ifii'iiyl-3-m-fol>/!-2 :3-A-.5-tetmh^/lro-i-oxazr)]one. 

This compound after recrystallisation from methylated spirit (in 
which is is only sparingly soluble), or from amyl alcohol, melted 
at 139°: 

0 1808 gave 0 0329 CO, and 0 0906 H,0. C = 80-38 ; H = 6'67, 

CjjHjjOjN requires C=80'24 ; 'h = 5'78 per cent. 

4 ; 5-Ojp/icnyf-3-p-lofyf-2 : 3 : 4 : 5-fetrahi/dro-2-oiaiolone. 

When recrystallised from amyl alcohol or methylated spirit 
this substance melted at 209°: 

0 1846 gave 0'0440 CO 2 and 0'0985 H^O. C = 80'37; H = 5'93. 

CjjHigOoN requires C=80'24; H=5'78 per cent. 

a-liydroxij-^2-naphthylam'tno-a^iphtnyldhane, 

OH'CHPh-CHPh-NH-CjoH,. 

This substance was prepared from the corresponding keto- 
compound by reduction with sodium amalgam. 

To 10 grams of a-keto-0-2-naphthylamino-ai8-diphenylethane dis- 
solved in 100 c.c. of methylated spirit were added 50 grams of 
freshly prepared sodium am.algam (4 per cent.), and the mixture 
was kept almost at the boiling point for two to three hours. It 
was not found necessary to dissolve the compound completely iu 
alcohol, for as the reduction proceeded, the compound was dis- 
solved. The solution became dark in colour, and when reduction 
was complete, the solution was poured into boiling water, and 
allowed to remain for several hours before filtering. The separated 
solid was washed with dilute hydrochloric acid to remove any 
naphthylamine, and was then boiled with a small quantity of light 
petroleum until a white product was obtained. The mixture was 
cooled, the liquid was decanted from the white solid, and the latter 
was recrystallised from a larger bulk of light petroleum. Unless 
the impurities were removed by a preliminary extraction with light 
petroleum, recrystallisation was found to be impossible. 

When pure, this substance is a white, crystalline solid, extremely 
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jhible in all ordinary solvents, except light petroleum, from a 
irge quantity of wbioli it crystallises well and melts at 124 — 125° : 

0 1831 gave 0-5694 COj and O'lOll HjO. C= 84-81; H = 6-14. 

C24H2(0N requires 0= 84 95; H=6-20 per cent. 

4 ; 5-Diphenyl-3-^naphthjil-2 : 3 : 4 : 5-tetrahydro-2-oxazolone. 

The recrystallised hydroxy-compound was dissolved in hot 
ahiene, and, from time to time, small quantities of a 20 per cent, 
niution of carbonyl chloride in toluene were added, whilst the 
oliition was kept hot on a sand-bath. After a time a white solid 
,’as precipitated, and when excess of carbonyl chloride had been 
(hied, the mi.xture was allowed to remain for some time. The 
x-ot‘SS of carbonyl chloride was removed by evaporation, and the 
olution, when cold, was poured into a large excess of light petrol- 
iim, which precipitated the oxazoloue completely. 

The substance when recrystallised from methylated spirit or 
imyl alcohol separated in large, white, silky needles, which melted 
it 231°. If the hydroxy-compound was pure, the yield of the 
).-iazolone was nearly theoretical. The solubilities of tlie naphthyl 
Icrivative were very similar to those of the corresponding aniline 
mill pound ; 

0-1772 gave 0-5335 COj and 0-08G4 HjO. C = 82-13; n = 5-42. 

CjiHijOjN requires 0 = 8219; H = 5-21 per cent. 

C’HMIlwr. DuPAR-rUKST, 

Tub U.'.-ivsBsiTr, Edubaston, 

II111.MINOHAM. 


VI. 2'lie Action of llaloycns on Silver Salts. 

By Hugh Stott Taylor (1851 Exhibition Scholar, 
University of Liverpool). 

b 3 recent communication it has been shown by Normand and 
Ciimming (T., 1912, 101, 1352) that the halogens react with silver 
salts to yield an insoluble silver haloid, an acid, and one or more 
oxidation products either of the acid or the haloid. In the simpler 
cases considered, namely, those in which no secondary oxidations 
occurred, interesting conclusions were drawn as to the variation in 
die products of reaction with the halogen used; thus (loc. cit., 
P 1855), it is pointed out that reactions with iodine usually result 
in the formation of an iodate. With chlorine and bromine the 
reactioiia yield, however, hypoohlorous and bypobromoua acids. 
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That iodino is quite analogous to the halogens chlorine and 
bromine in its action on alkali hydroxides has long been known. 
Schdnbein {J. ^r. Chem,^ 1861, 84 , 385) established this in 1861, 
and his observations have since been extended and amplified 
(Berthelot, Ann. Chim. Phys.^ 1878, [v], 13 , 20 ; Schwicker, Zeitsch. 
■physilsal. Chem., 1895, 16 , 302; Foerster and Gyr, Zeitsch. Plektro^ 
chem., 1903, 9 , 1; Skrabal, Monaish., 1907, 28 , 319; 1911, 32 , 167, 
815). It would therefore be expected that in reactions with silver 
salts a similar analogy would be found to hold. 

Thus, the interaction of iodine and an alkali yields hypoindrins 
acid according to the equation : 

Ia + OH'=HOI+I'. 

With excess of alkali an equilibrium is set up : 

HIO + OH'^IO' + HgO. 

Further, dissolved hypoioditcs are unstable, and are converted in 
course of time into iodate according to the equation : 

2H0I + I0'=I03' + 2HI. 

With silver salts, therefore, owing to the insolubility of the sife)||r 
ioflide, the following equilibria would be e.xpected ; 

AgX + I., + H;.0 = AgI + HX + HIO . . . -q) 
With excess of the silver salt the reaction should then proceed to 
the iodate stage in accordance with the equation : 

3HI0 + 3AgX=AgI03+2AgI + 3HX ... (2) 
The mechanism of reaction suggested by Birnbaum {.innnhn, 1869, 
152 , 111) and by Normaud and Gumming (foe. cit., pp. 1853, 1854) 
represents, according to such views, the sum of the two reactions 
(1) and (2). 

As is evident from a study of the action of iodine on alkali 
hydroxides, the alkali hypoiodites are much less stable than the 
corresponding salts of chlorine and bromine, -conversion to iodate 
occurring with a much greater velocity than is the case in the 
formation of chlorate or bromate. The velocity of conversion, also, 
IS accelerated by rise of temperature and increase of concentration. 
It is probable, therefore, that with silver salts also the initial 
formation of hypoiodite will be the more easily demonstrable the 
lower the temperature of experiment and the smaller the concen- 
tration of the solutions employed. The validity of these assumptions 
was tested with iodine and ailvhr nitrate in the following experi- 
ments, which were carried out some months previous to the appear- 
ance of the paper by Normand and Gumming. The analogous 
experiments with silver acetate have been performed subsequent to 
the publication of the work in question. 
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R. L. Taylor {Mem. Uanchetter Phil. Soc., 1897, [viii], 41, 1) in 
a paper on hypoiodous acid and bypoiodites 6r8t demonstrated that 
silver nitrate reacts with aqueous iodine solutions, the resulting 
solution giving all the reactions for hypoiodite. By titrating the 
solutions obtained with a standard solution of indigo-carmine, the 
author showed that the bleaching action immediately after the 
addition of silver nitrate corresponded with the formation of 95 per 
cent, of the hypoiodite demanded by theory. Further, it was shown 
that the’ solution so obtained was extremely unstable, and that 
after five minutes it had lost 90 per cent, of its bleaching power. 

Fxfebiuxntal. 

Method of Eitimation of Hypoiodite. 

It was noticed by B. L. Taylor that considerable uncertainty 
attaches to titration with indigo-carmine. With iodine-water an 
excess of indigo may be added and apparently bleached, but on 
keeping the blue colour returns. Similar difloculties were observed 
in the initial stages of the present investigation. Consequently, the 
method was rejected in favour of Schwicker's method {Zeitsch. 
yhysikal. Chem., 1895, 16, 303). By the addition to a hypoiodite 
solution of excess of a solution of sodium hydrogen carbonate 
saturated with carbon dioxide and also a solution of an iodide, it 
was shown by Schwicker that iodine is liberated equal in amount 
to twice the amount of iodine present as hypoiodite. The iodine 
liberated can then be titrated with sodium arseuite solution. 

ailver Nitrate and Iodine . — An aqueous solution of iodine when 
treated with a solution of silver nitrate yields a pale yellow liquid 
containing silver iodide in a finely divided condition. If the 
volumes of the solutions are so chosen that equimolecular quantities 
of the two substances react, the solution obtained, when tested 
immediately for hypoiodite by the method of Schwicker, gives a 
itre corresponding on an average with the formation oi 96 per 
:ent. of the amount of hypoiodite required according to the 
quatiou ; 

AgNO, -t Ij -t HjO= Agl + HIO -t UNO,. 

If the amounts taken are in the ratio of one atom of iodine to 
)uc molecule of silver nitrate, immediate titration for hypoiodite 
lemonstrates the presence of about 90 per cent, of the total hypo- 
iodite required by theory. 

The low values obtained are due to the rapid decomposition of 
the hypoiodite into iodide and iodate according to the equation ; 

2HIO-t 10'=10,H-2H1, 

lbs hydriodic acid formed is removed as insoluble silver iodide. 
VoC eta. t) 
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The decomposition is the more rapid the greater the concentration 
of silver salt present) as is evident from the following time reactions 
effected with solutions containing approximately 1, 2, and 3 mole- 
cules of silver nitrate respectively for each molecule of iodine. The 
method of procedure adopted in these experiments was to take a 
given volume of solution containing the materials in the required 
proportions, and then to titrate aliquot portions thereof at definite 
intervals of time. The first column indicates the time in minutes 
intervening between mixing and titration, the remaining 'columns 
the percentage of hypoiodite present. 

Verceutaxe liypoiodite with 1 molecule iodlile ami 


Time. 1 mol. Agh'Oj. i mols. AgNOj. 3 m ils. AgNOj. 

I aa-i 72-8 35-5 

3 Sl'8 63-6 _ 

6 76 ;! 3S-0 ID'S 

11 71'0 24-0 6'9 

1« 68-7 — 4-6 

21 67-3 H-2 3-3 

28 - 10-6 — 

SO 61-5 — — 


In the first e.xample in which the materials are present in appro.\i- 
inately equimolecular quantities, the hypoiodous acid is slowly 
converted into hydriodic acid and iodic acid. In its initial stages 
the conversion is assisted by the slight excess of silver salt necessary 
for the attainment of the first reaction, but after a period of time, 
during wbicb the silver is removed as insoluble silver iodide, the 
rate of decomposition sensibly diminishes. Further, it is known 
that a mixture of hydriodic and iodic acids decomposes to yield 
iodine ; 

Dfil4-HI03=3I, + 3H.0. 

Regeneration of iodine vfould therefore be expected in the progress 
of the above reaction. That this occurs can be demonstrated by 
treating a nii.xture of molecular quantities of iodine and silver 
nitrate solutions with starch paste. No coloration is observed on 
addition, but the characteristic blue colour slowly develops. 

In more concentrated solutions than it is possible to obtain by 
using aqueous solutions of iodine, the reaction between silver 
nitrate and the halogen still proceeds through the hypoiodite stage 
to the iodate. This can be demonstrated by the following experi- 
ment. A il /20-iodine solution in A /10-potassium iodide was 
treated with an amount of standard silver nitrate sufficient to 
remove the potassium iodide as silver iodide and to allow two 
molecules of the silver salt to react with each molecule of iodine 
present. Even in such concentrated solutions, in which obviously 
the decomposition of hypoiodite is greatly accelerated, it was 
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pasdbiB to show, the presence, immediately after reaction, of 5 to 
10 per cent, of the total hypoiodite required by theory. The 
variation in the amount titrated varied with the rapidity with 
which the reaction was effected. 

Silver Acetate and Iodine . — With silver acetate, iodine reacts 
in the same manner as with silver nitrate. One molecule of iodine 
in aqueous solution reacts with a molecule of silver acetate, the 
resulting solution, tested immediately, containing 97 per cent, of 
the theoretical amount of hypoiodite. With the materials present 
in the ratio of one molecule of iodine to two molecules of silver 
salt, immediate titration showed the presence of 90 per cent, of the 
theoretical amount. 

Time reactions with silver acetate present in the ratios of 11 
and 2 molecules respectively for each molecule of iodine gave the 
following results : 

Percentage hypoiodite with 
1 uiolecule iodine and 


IT molfi. 2 mola. 

Time. silver acetate. silver acetate. 

1 94'7 69’5 

3 — 607 

6 69'3 61 ’6 

n 60T SS'2 

16 52'4 30-9 

22 — 27'2 

36 50-8 — 

50 — 1,V6 

76 49-3 — 


The possibility of following, from the point of view of reaction 
kinetics, this decomposition of hypoiodite into iodide and iodate 
is at present the subject of investigation by the author. 


Summary. 

Iodine reacts with silver salts in a manner analogous to that 
observed in reactions with chlorine and bromine to yield insoluble 
silver iodide, hypoiodous acid, and another acid. The reaction 
occurring may be represented by the equation : 

Agx + L+ HjO - Agi + mo T nx. 

Owing to the instability of hypoiodous acid a second reaction 
occurs, accelerated by rise of temperature, increase in concentra- 
tion, or presence of soluble silver salts, in which reaction the hypo- 
iodous acid is converted into iodide and iodate. This secondary 
reaction may be generally represented by the equation : 

3HIO + 3AgX = 2AgI -h AglO, + 3HX. 
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The simple equation of Birnhaum and of Normand and 
Gumming, 

SIj + 3HjO + 6AgX=5Agl + AglOj + 6HX, 
represents the sum of the two preceding equations. 

In conclusion, I wish to express my indebtedness to Prof. Henry 
Bassett, of University College, Reading, for his valuable assistance 
and advice during the course of this research. 

Wm. Gossage Labokatokies, Nobei. Instituie or PBrsiCAi, Cebmisiev, 
UeIVEKSITI of blVEBPOOn ExPEniMSSTAirALTST, 

SWEDSK. 


Ml. — Diphcnt/ltiie. Part 11. 

By James Johnston Dobbie, John Jacob Fox, and 
Arthur Josjau Hofpueister Gauge. 

In previous papers dealing with the preparation and proper- 
ties of 2 ;2'-dibroraodiphenyl it was shown that the action of 
sodium on this substance results in the formation of the hydro- 
carbon diphenylene, C, 2 Hj (T., 1911, 99, 683, 1617). In the 
experiments by which this substance was first obtained the sodium 
was employed in the form of thin slices. The reaction proceeded 
slowly, but gave only a small quantity of by-products. The amount 
of these was reduced by substituting light petroleum for ether, 
whereas it was increased by the use of benzene, probably because 
of the ready solubility of the by-products in this medium. By 
using finely-divided sodium the rate of the reaction was increased, 
but the yield of diphenylene was greatly reduced owing to the 
formation of compounds of high molecular weight. One of these 
was found by analysis and determination of the molecular weight 
to have the formula CgiH^^Brj. 

We have made numerous experiments in the hope of finding a 
more convenient method for the preparation of diphenylene, but 
so far without success. In one of these attempts o-di-iodobenzens 
was heated with copper powder, both in air and in closed exhausted 
tubes to 250°. Only resinous products were obtained, from which 
no diphenylene could be isolated, although there was reason to 
believe that a small quantity had been formed. Silver diphenate 
suggested itself as another possible starling point for the prepara- 
tion of diphenylene. On subjecting this salt to dry distillation it 
was observed that at a particular temperature sudden decomposi- 
tion set in, accompanied by much charring and a violent evolution 
of carbon dioxide. The distillate condensed to a mass of yelloK 
crystals, which dissolved almost completely in light petroleum. 
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This solution deposited pale yellow crystals, which on recrystallisa- 
tion melted at 92®. The crystals agreed in character with the 
lactone described by Grachs and Schestakov (Annalen, 1895, 284 , 

316) under the name of " biphenylmethylolid,” CjHi’CjHj-CO-O, 
and by Griess (Ber,^ 1888, 21 , 981) and Richter. Bromination of 
the crystals resulted in the formation of the hromo-derivative 
melting at 194° prepared by Richter (J. pr. Ohe.m., 1883, [ii], 28 ,- 
294). Their identity with the lactone derived from o-hydroxy- 
diphenylcarboxylic acid is therefore established. The mother 
liquors from this substance were evaporated to dryness and distilled 
in a current of steam, when crystals of pure diphenyl were obtained. 
No trace of diphenylene was found in these operations. 

To obtain a supply of material for the further examination of 
the reactions of diphenylene we were compelled to revert to the 
original method of preparation described in our first paper on 
the subject. We have been obliged in consequence to limit our 
investigation for the present to a few of the simpler derivatives. 
A dinitrodiphenylene was obtained by heating diphenylene with 
diluted nitric acid under pressure. By the action of the fuming 
acid a tetranitro-derivative was formed. Considerable loss of 
material occurred in both cases, resinous and waxy substances 
being formed, which were not sufficiently well defined for investi- 
gation. Bromine reacted with diphenylene with the formation of 
two products, namely, 2 : 2'-dibromodiphenyl and a dihromo- 
diphenylene. By the oxidation of the latter, p-bromobenaoic acid 
was obtained, together with an acid which yielded a strongly 
fluorescent solution when condensed with resorcinol. The forma- 
tion of p-bromobonzoic acid indicates that under the conditions 
(le?cribed substitution takes place in the meta-position with respect 
to the middle ring. 

The behaviour of diphenylene when heated with diluted nitric 
acid is of special interest. From the products of the reaction three 
definite substances were isolated, namely, (1) a dinitrodiphenylene, 
^2) diphenylene oxide, and (3) a nilrophthalic acid. In addition, a 
quantity of waxy matter of indefinite character was formed. 

It is quite clear from the production of diphenylene oxide by the 
oxidation with dilute nitric acid, on the one hand, 

O 

/\ . 

c,h;c,h, 

and from the regeneration of 2 : 2'-dibromodiphenyl on the other, 
CjUjICoH, — >C,H 4 Br"CjH,Br, that the diphenylene molecule is 
rather unstable. It is probably owing to this instability that 
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diphenylene forms waxy substances so readily under the influence 
of various reagents, and that the formation of substitution deriv- 
atives is accompanied by so much loss of material. 

Eipekimintai. 

Finely divided sodium was immersed in dry ether, and dried 
2 : 2 '-dibromodiphenyl was added. An immediate reaction resulted, 
the solution became deep brown, and a quantity of red, insoluble 
matter separated. The reaction was complete in a very short time. 
The ether and suspended solid matter were separated from 
unchanged sodium, and the ethereal liquid was filtered. When the 
insoluble matter was boiled with a little water to remove sodium 
bromide a yellow powder was left behind. This dissolved readily 
in cold benzene and chloroform, from the solution in which it could 
bo precipitated by light petroleum or alcohol. The substance was 
readily purified by repeated treatment with a mixture of benzene 
and light petroleum, from which it separated as an amorphous, 
yellow powder, melting and decomposing at 306®: 

0-1246gave0'3756 CO., and 0-0532 HjO. C==82-2; H=4-T. 

0-1036 „ 0-0312 AgBr. Br=12-8. 

0-2ST6 in 18-74 benzene gave E=0-037. hr.5Vh=1180. 

CjjHsjBr^ requires C,=82-3; H = 4-6; Bt= 13-1 per cent. 
M.W. = 1224. 

The formula of this substance may be written (C];Hj)}Brj when 
it is seen to be derived from the action of sodium on two molecules 
of 2 ; 2'-dibromodiphenyI, the product of which then reacts with 
a third molecule, and so on until the compound having eighty-four 
carbon atoms is reached, which is insoluble in ether. The compound 
CsjHyjBr, is similar in character to the compound CjjHjjBr, 
described by Goldschmiedt [Momlsh., 1886, 7, 40) and Hosaeiis 
{iiitl. 1893, 14, 323), which results from the action of sodium on 
the various dihromobenzenes. The ethereal filtrate from the 
compound CjjHjjBr, contains the diphenylene formed in the reac- 
tion, together with other substances similar in character to 
CjjHjjBrj, but soluble in ether. These may be readily separated 
from diphenylene by taking advantage of their insolubility in light 
petroleum or in cold alcohol.* 

Bromimtion of 77ipAcny(«Be.— The diphenylene to be operated 
on was covered with water, four times its weight of bromine was 
added a little at a time, and the whole mass ground up in a mortar. 
No perceptible rise of temperature resulted, and only a small 
amount of hydrogen bromide wa.s evolved. The whole mass was 

* Tie behaviour and properties of these substances nre not described here, as tluj 
hare no bearini!: on the deriratires of diphenylene. 
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treated with dilute aqueous sodium hydroxide solution until all 
the unchanged bromine was removed, the residual solid collected, 
washed with water and a little alcohol, and dissolved in benzene. 
Colourless needles separated, which did not melt sharply, but after 
a second crystallisation melted at 80®. This substance was identical 
with 2 : 2'-dibromodiphenyl formerly described by us (T., 1911, 99 , 
1618). The mother liquora on concentration deposited further 
crops of crystals, of which the first fractions, judging from the low 
melting point, contained more 2:2'-dibromodiphenyl. The last 
fractions consisted chiefly of a substance which melted after several 
crystallisations at 171°, and had the composition of dihromodi- 
phenylene: 

0-1330 gave 0-1624 AgBr. Br=52-0. 

CjjHjBrj requires Br = 51-6 per cent. 

The yield of pure substance was not more than 30 per cent., a 
large proportion of the diphenylene operated on having been con- 
verted into 2 ; 2^-dibroraodiphenyl and waxy substances of indefinite 
character containing halogen. Dibromodiphenylene dissolves fairly 
readily in benzene and alcohol, from which it separates in long, 
stout, colourless needles. When oxidised by chromic acid it yields 
a mixture of acids. One of these was recognised as a phthalic acid 
by the strongly fluorescent solution obtained by condensing it with 
resorcinol. The other was proved by its equivalent weight and 
melting point (248°) to be p-bromobenzoic acid. 

Nitration of Diphenylene . — One part of diphenylene was dissolved 
in ten parts of concentrated sulphuric acid, and the mi.xture cooled 
with ice; four parts of nitric acid (D TS) were then added a little 
at a time, keeping the whole immersed in a freezing mixture. When 
the action, which at first was very violent, had moderated, the flask 
containing the mi.xture was heated on a water-bath for one hour. 
The contents of the flask after being allowed to cool were poured 
into ten times their volume of ice-water; the solid which separated 
was collected, washed with water and a little alcohol, and dried. 
The yield of crude solid was about 30 per cent, of the weight of 
the diphenylene taken. The dried precipitate was boiled with a 
large quantity of alcohol, from which it crystallised on cooling in 
fine, yellow needles, melting at 223° : 

0-2372 gave 0-3768 CO, and 0 0304 11,0. C = 43-3; H = l-4. 

0 1038 „ 15-1 C.C. Nj at 19 5° and 768 mm. N = 17-l. 

CijH^OsN, requires C = 43 4; H = l-2; N=-16-9. 

The substance is therefore a ietranitrodiphenylene. It dissolves 
sparingly in alcohol and glacial acetic acid, but is almost insoluble 
in other organic solvents. 
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Action of Diluted Nitric Acid on Diphenylene. 

Dipliftnylcno was heated in a sealed tube lot sixteen hours at 
150° with twenty times its weight of diluted acid (D 1’2). Con- 
siderable decomposition resulted, and a yellow, semi-crystalline mass 
remained. This was washed with water, digested with ether, and 
finally with alcohol and benzene. The residue obtained after this 
treatment consisted of pale yellow needles, which dissolved sparingly 
in alcohol. It separated from its alcoholic solution in small needles 
melting at 204°. Analysis showed that the substance was a dinitn- 
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diphenylene. The yield was small. Dinitrodipbenylene is almost 
insoluble in ether, benzene, or carbon disulphide, but dissolves 
sparingly in alcohol, acetone, or glacial acetic acid : 

0 1236gave0-2678 CO 2 and 0 0334 HgO. C-.o91; H=^3 0. 

0'1314 „ 13’4 c.c. N 2 at 17° and 761 mm. N = 11‘8. 

requires C=59*5; H = 2*5; N=^U'6 per cent. 

The ethereal solution was treated with aqueous sodium hydroxide, 
whereby a small amount of an acid was removed. On evaporating 
off the ether a waxy mass was left behind, which was redissolved 
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in alcohol. From the alcoholic solution small plates deposited. On 
redisBolving these plates and treating with picric acid, a picrate 
separated out from the concentrated alcoholic solution, which on 
recrystallisation melted at 95®. By acting on the picrate with 
aqueous sodium hydroxide and extracting the resulting liquid with 
ether a crystalline solid was obtained melting at 78 — 79®, and pos- 
sessing the properties of diphenylene oxide. Its identity with this 
substance was clearly established by its melting point, the melting 
point of its picrate, and by its absorption spectrum. The absorption 
spectrum of diphenylene oxide (see diagram) is strikingly character- 
istic. It posseeses two bands; the head of the larger and more 
persistent band is at 1/A 3530, and of the small narrow band 
at 1 /A 4000. The spectrum of the substance from diphenylene 
is identical with this. 

The aqueous liquid remaining after the reaction contained an 
acid which was purified by means of its sodium salt. It corresponded 
ill molecular weight and in the melting point of its methyl ester 
with 3-nitrophthalic acid (Ag salt: Found, Ag=49'9. Calc., Ag = 
."O'.l per cent.). 

We hope in a future paper to give a more particular account 
than has yet been possible of the physical properties of diphenylene. 

GOVF.SXKENT LiSORATORT, 

London. 


\'lll .— Aminoglucosides Daived from 
d-Glucosamim. 

Bv James Colquiioi n Ikvine and Alexander Hynd, M.A., B.Sc. 
(Carnegie Fellow). 

The action of acyl bromides on glucosamine, which was first studied 
111 this laboratory four years ago, has opened up the way for the 
preparation of glucosamine derivatives of a new type. We have 
already in previous papers (T., 1911, 99, 250; 1912, 101, 1128) 
described the use of bromotriacetylglucosamine hydrobromide in 
the preparation of o-aminomethylglucoside (methylglucosamine), 
and m the present paper it is shown that the bromo-compound 
functions as a general synthetic reagent, by means of which the 
glucosamine residue may be coupled with any hydroxy-compound 
possessing the requisite solubilities. In this way synthetic amino- 
glucosides may be prepared, which can be regarded either as 
derivatives of glucosamine or of glucose. 
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Expressed in the simplest general terms, the reaction involved 
consists in the condensation of hromotriacetylglucosamine hydro- 
bromide with a hydroxy-compound in presence of a base which 
combines with the liberated hydrogen bromide. The product of 
this first reaction is the salt of a triacetylated aminoglucoside, 
from which the acyl groups are removed by heating with a dilute 
solution of hydrogen chloride in methyl alcohol. The most obvious 
interpretation of the changes is shown in the following scheme ; 

, 0 , 

OAc-CH,-CII(OAc)-CH-CH(OA.c)-C H-CHBr + KOH 
NHj,HBr 

, 0— — I 

OAc-CH2-CH(OAc)-CH-CH(OAc)-CH-CH-OR 

NHj.HBr 

On-CHj'CH(OH)-(!:H-CH(OU)-CH-(JH-OR . . . . (d) 

NU2.UCI 

but in the particular case of a-aminomethylglucoside we indicated 
that the simple general formula of the type (d ) cannot be reason- 
ably applied to the compound, and we suggested the following 
variation, which includes a modified betaine ring in the molecule: 

0H'CH.,-CH{011)-CTI-0H(0H)-CH-CII 

N— 6 • • ■ • (5) 

/l\ 

H H R 

It appeared to us of interest to prepare a number of amino- 
glucosides on account of their possible importance as a first step 
in developing the synthetical chemistry of the glucoproteins, and 
to ascertain if both types (.1) and (B) can exist. 

The conclusion arrived at is that, when the group condensed 
with the glucosamine residue consists of a short open chain, the 
product possesses properties similar to those of a-aminoraethyl- 
glucoside, and thus belongs to the type (B). On the other hand, 
the derivatives of glucosamine which contain a benzene nucleus ii] 
the glucosidic position do not differ essentially from true glucosides, 
except in so far as the properties of the compounds are modified 
by the presence of the basic amino-group. As examples of this 
class, to which the general formula (.1) applies, we have o-amino- 
benzylglucoside, a-arainosalicin, o-aminohelicin, and a-amino- 
morphinegiucoside. 

So far, then, as generalisations may be made from the data now 
available, the aminoglucoeides related to glucoeamine may be 
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divided into the above two classes, which differ sharply in their 
properties. Those in which nitrogen is linked to oxygen are 
remarkably stable towards the hydrolytic action of hydrogen 
chloride; they are also unaffected by emulsin, and form additive 
compounds with silver iodide. In sharp contrast to this behaviour, 
the normal glucosides are easily hydrolysed by acids, and in the 
case of aminohelicin and aminosalicin are apparently also 
hydrolysed by emulsin. The general question of the action of 
enzymes on compounds of both types now described is evidently 
important, and Prof. H. E. Armstrong has kindly undertaken to 
extend our experiments in this direction. 

Unfortunately, no definite description can be given of the 
working methods employed to prepare aminoglucosides from bromo- 
triacetylglucosamine hydrobromide, as the process has to be 
modified to suit each individual case. Reference to the experi- 
mental part will show that when the hydroxyniompound to be 
coupled with the glucosamine residue is a volatile liquid, it should 
be used in large excess. With liquids of high boiling points, on 
the other hand, it is necessary to restrict the amount used to one 
moleailar proportion so as to avoid, as far as possible, the inevit- 
able decomposition of the product which results during the removal 
of the excess of the reagent. With solid hydroxy-compftunds, ether, 
chloroform, or other indifferent solvent may be employed, but in 
such cases the base used must also be soluble. 

The use of bromotriacetylglucosamine hydrobromide is, in fact, 
beset with difficulties. Owing to the instability of the compound, 
its limited range of solubility, and the fact that it cannot be 
employed in solution at temperatures exceeding 60°, its use in 
synthetical work is much more restricted than that of tetra- 
.icetylbroraoglucose. Even in successful reactions the yields 
obtained were in most cases small owing to the difficulty experi- 
enced in removing deliquescent by-products. In the following 
tables lista are given of the aminoglucosides and their constants, 
tlio nomenclature employed expressing the relationship of the 
compounds to d-glucose: 


Table I. 


Acelylaled Aminoglucosidei. 


Tri.w.tjl.a.aininoraeth)-lgInno«i(ie(III!r)*. 

Tn»cetji-a-«inini)cthjlglnc<Mi(le(Hnr> '. 

Trupetyla-amiDoamylfllueoside ( H Br) 

Triacetyl-B.an)inobeiiz;^gitii\»id« (HHr) 

inacetyl-B-tiijiaoheHein (HBr) 


Decfimpositlon 

[ajy'' in methyl 

tei«j«*ralurp. 

alrohol. 

Tyite. 



(/>' 

250-261 

12-46 


227 

lO'SS 

(« 

2.^5-236 

52-1 

(.■(1 

21,5^216 

200''> + 4S-8 

(■■t) 


• T., 1911, 99, 250. 
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Table H. 

A minoglueosides. 


o-Amiiiomethylgliicoside hyilrochloriile 
a-Aminoethylglucoside „ 

a-Arainobpnzy]glticoside ,, 

a'AmmoheliciQ 
a-Aminoaaliein _ 

a-AniinomorphineghifOside 


Decomposition 



teiui^rature. 

water. 

Typn. 

190“ 

-24-2“ 

(U) 

213-214 

27-75 

(fl) 

176 

51-16 


180 

8-97 

(/ll 

178-179 

18-99 

(-41 

246—248 

113-45 

[A] 


• T., 1911, 99, 260. 


In addition to the above, a number ot cases were examined in 
which condensation occurred, but the product could not be isolated 
in the pure state. 

Probably the most important compounds now described are the 
salts of a-amino-o-aldehydopbenylglucoside and o-aminosaligenin- 
glucoside, and the constitution of each was accordingly determined 
so as to establish their relationship with the natural glucosides 
helicin and salicin. We find that in o amino-o-aldehydophenyl- 
glucoside both the amino- and aldehydic groups remain intact; 
the compound, moreover, has no phenolic or reducing properties. 
This at once limits the constitution to the formula : 

I 0 1 

OH-CH,-CH(0H)-CH-CH(OH)-CH'UlI'O'C,H,-CHO. 

NH2,HCI 

The compound is thus to be regarded as the hydrochloride of 
a-aminobelicin. At the same time attention should be drawn to 
the fact that the observations made on the rotatory power of 
triacetyl-a-aminohelicin seem at first sight in disagreement with 
this view. The account of this optical behaviour is here given in 
detail, as an indication of the caution with which changes in 
rotation must be accepted as a proof of reversible isomeric change. 


Pseudo’Mutarotaiion of Triacetyl-a-aminohcUcvi llydrohromidt. 

In contrast with the other atninoglucosides examined, the com- 
pound now under consideration showed curious optical changes in 
solution resembling closely those displayed by reducing sugars. 
When dissolved in methyl alcohol the specific rotation was initially 
dextro, but rapidly diminished on keeping. An idea of the magni- 
tude and speed of the change can be gained from the following 
observations : 



DERIVED FROM D-OLUCOSAHINE. 


45 


c=l-4943, 1 = 2 , 1 = 20°. 

Time fitim the fiiet readiug. a. 


Minutea 0 +h-fl8'’ +200 09' 

„ 25 5-88 1B6'7 

90 6-04 168-6 

„ 255 3-93 131-6 

Houis 28 2-44 81-63 

„ 65 1-76 68-54 


II 1500 1*30 43-49 (coiiataut) 

The curve illustrating the complete optical change was different 
from the records usually obtained in the case of true mutarotation, 
ia that the initial fall was slow compared with the normal steepness 
of the curve. Two reactions, one resulting in a slight rise and the 
other in a pronounced fall in rotatory power, thus appear to proceed 
simultaneously. The solvent was removed, under the ordinary 
pressure, from a solution which had attained the permanent 
rotatory power, and, on the addition of petroleum of low boiling 
point, the original compound was precipitated in the crystalline 
state unaltered in melting point and composition. On redissolving 
this specimen in methyl alcohol the above optical changes were 
repeated, the solution once more showing downward mutarotation. 
This behaviour might reasonably be interpreted as indicating that 
the reducing group of the glucosamine residue had remained unsub- 
stituted, and was thus undergoing the usual o 5:: d transformation 
in solution; the precipitation by petroleum in such a case would 
cause the separation of the less soluble labile form. 

We are of the opinion, however, that the rotatory changes 
referred to are due to temporary combination with the solvent to 
form a methyl alcoholate of the type: 



which readily loses methyl alcohol in the manner indicated by the 
(lotted line. This is supported by the fact that evaporation at 
10°/’, 2 mm. of a solution which had attained the permanent 
rotatory power ([a]p +43°) gave no crystalline product, but a colour- 
less syru]). A [Ktrtion of this syrup was preserved in a vacuum 
desiccator for several weeks, when it gradually solidified to a mass 
of crystals consisting of the original compound. The remainder of 
the syrup was dried at 40°/ 15 mm. until constant in weight. A 
Zeisel estimation then gave OMe=5 00, the theoretical value for 
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the methyl alcoholate formulated above being OMe=5*9 per rant. 
Evidently a small amount of the combined methyl alcohol had been 
expelled during the drying process, and this view was confirmed 
by the fact that the analysis specimen showed slight mutaiotation 
in the downward sense on being re-dissolved in methyl alcohol. 
These changes are summarised below, the values being calculated on 
the concentration of the glucoside salt used: — 

Second 

Initial [ajc. Permanent [a],,. [alp After drying. permanent [a]u. 

+ 200-1° — ^ +43-5" — > +73-6“ — ^ +48-8° 

(OMe = Sil). (OMe = 5-0 per cent). 

Considerable support was given to this explanation by the fact 
that aqueous solutions of triacetyl-aaminohelicin hydrobromide 
showed a constant rotation when preserved for a week. 

Possible Selationship of Aminoglucosides to Glucoproteini. 

So far, no simple aminoglucosides of the nature of the com- 
pounds described in this paper have been isolated from natural 
sources, but nevertheless it is highly probable that substances of 
this type do actually exist in nature. At the present time con- 
siderable attention is being directed to the study of the simpler 
nitrogenous constituents of plants, and the recent work of Schultzi 
and his pupils {Zeitsch. physiol. Chem. 1912, 79, 235, and previout 
papers) has shown that betaine and complexes containing ria« 
structures similar to betaine are far from being unique, and are 
widely distributed. Moreover, the proofs given by van Romburgh 
and Barger of the constitution of hypaphorine, and by Barger and 
Ewins of the structure of ergothloneiae (T., 1911, 99, 2068, 2336), 
afford additional examples that betaine complexes of diSerent 
types must now be regarded as forming a distinct class of natural 
products. 

Presumably natural aminoglucosides which possess a betaine- 
like structure are most likely to occur in organisms in which chitin 
IS deposited as a protective layer, and we have accordingly 
commenced a systematic search for such compounds in the fungi! 

It is also evident that aminoglucosides, derived from glucosamine, 
possess a special interest, as they may be closely related to gluco- 
proteius. It is true, as Abderhalden has stated, that in the 
particular case of betaine the compound seems to play no specific 
part in the protein molecule, and is not likely to be encountered 
in protein cleavage products. SchulUe, who agrees with this view, 
holds that betaine derivatives resemble alkaloids which, when once 
formed, take no further part in plant reactions. These statements, 
owever, do not seem applicable to the betaine-like or glucoeidic 
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derivatives of glucosamine where the existence of the potential 
amino-group and three hydroxyl groups naturally confers consider- 
able reactivity on the molecule. 

A review of the somewhat scanty ahd dlftuse Informatioii 
regarding glucoproteins shows that there is at least a strong proh 
ability that they are closely related to aminoglucosides, and 
suggests the possibility of synthesising complexes which would 
bear the same relationship to glucoproteins that synthetic poly- 
peptides do to proteins j thus the fact that mucins, when boiled 
with 2'5 per cent, hydrogen chloride, undergo only partial 
hydrolysis to give non-reducing intermediate products which are 
only converted into glucosamine when the hydrolysis is carried out 
by more concentrated acid, has given rice to considerable discussion. 
The reaction, however, seems capable of a simple explanation. 
Hitherto it has been held that this behaviour is a proof that the 
amino-sugar is not present as such in the protein molecule, but is 
formed as ti decomposition product. Our results on the hydrolysis 
of acetylated aminoglucosides of the type (B) offer a remarkable 
parallel to this behaviour, as treatment with 2’5 per cent, hydro- 
chloric acid removes only the substituting acyl groups, and leaves 
the “glucosidic” residue unaffected. The action of alkalis on the 
two classes of compound also shows marked similarity. Acetylated 
aminoglucosides are thus deprived of the acyl groups only, and in 
the case of glucoproteins the hydrolysis is likewise only partial, and 
gives non-reducing products. It would thus appear that in the 
glucoproteins amino-acyl residues occupy the amino-position, and 
possibly also all the hydroxyl positions with the exception of the 
glucosidic group. Inspection of the available data on the reactions 
of glucoproteins seems to us to indicate that at all events some 
of these compounds may be regarded as analogues of triacetyl- 
a-an,inomethylglucoside, in which the substituting groups are 
amino-acyl residues, and according to this view the structure would 
fall into line with Fischer's constitution for tannin (Ber., 1912, 
45, 915). 

A general formula of this type would be represented by the 
c.'ipression : 

CHs(OKiVCIl(OR<|-Cll-(,:H(OB5)-(j.' H-t|l H 

N— 0 • 

/l\ 

Kj K, G 

where G represents the glucosidic group, and Rj, R^, etc., stand for 
amino-acyl residues, which are probably short polypeptide chains. 
A complex of the above type would give, on hydrolysis with dilute 
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hydrogen chloride, the amino-acids corresponding with E„ etc. 
The latter would also be removed by the action of alkalis, hut the 
residue G would be much more stable to both acids and alkalis. 

Consideration of (1) the average carbon, hydrogen, and nitrogen 
contents of the mucins, (2) the number and amount of the amino- 
acids formed from them on hydrolysis, and (3) the relative yield of 
glucosamine salt produced in each case, shows that the above 
structure is in satisfactory agreement with experimental data. 

An alternative structure for the mucins may, however, be con- 
sidered, namely, that a complex polypeptide chain is simply 
attached to the glucosamine residue through the amino-group. This 
structure seems highly unlikely, as not only would the compounds 
show reducing powers, but hydrolysis in definite stages by means 
of acids would be less likely to occur, and could in no case give a 
glucoside. Moreover, it is difficult to imagine, in the case of a long 
side-chain of this description, that condensation with the free 
hydroxyl groups would not occur. 

The above considerations as to the structure of gluco-proteins are, 
of course, largely speculative, but are given here in view of the 
recent appearance of a preliminary note by Hopwood and Weis- 
matin (P., 1912, 28, 261), who describe the action of certain bromo- 
acyl haloids on glucosamine, the obvious extension of their work 
being the formation of aminoacyl derivatives of the amino-sugar. 
We think it only right to state here that, during the past two years, 
workers in this laboratory have also been engaged in introducing 
bromoacyl residues into glucosamine. Our investigations are, how- 
ever, directed to the preparation of complexes in which the giucc- 
sidic and hydroxyl groups, as well as the amino-group, are substi- 
tuted, and we take this opportunity of stating that syntheses of the 
nature indicated in the above theoretical discussion are being vigor- 
ously prosecuted. 

Experimental.* 

Acetylaltd AmuwglucQiidti, 

Condensation of Bromotriacetylylucosamine Uydrobromidt with 
Ethyl Alcohol. 

Triacetyl-a-aminoethylglucoside was, in the first instance, prepared 
by dissolving bromotriacetylglucosamine hydrobromide (1 mol.) in 
ethyl alcohol ^3 mols.) and pyridine mol.). Although the yield 
of crude condensation compound thus obtained was ijuite satisfac- 
tory, the removal of the deli<][uescent by-products proved to be so 

All the reagents cmplo^'eil were pure and were 3 i>eoially dried beluie urr. 
Except where otherwise auted, evaporatiiiua auj coiiceutiationa were cooducUl 
under diminiahed piressure. 
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troublesome that the method was abandoned in favour of the 
following process. 

11'7 Grams of the crude bromo-compound, which, as explained 
in a previous paper (foe. cit.), should contain 10 grams of the pure 
substance, were extracted with excess of cold ethyl alcohol, and the 
solution filtered from glucosamine salts. Meanwhile, a solution 
of 6'3 grams of dry morphine in ethyl alcohol had been prepared, 
and the two solutions were then mixed without delay. The separa- 
tion of the morphine hydrobromide began in a few minutes, and 
was complete in twelve hours. Only slightly less than the theoreti- 
cal amount of the morphine salt was thus obtained. The filtered 
liquid on concentration yielded two crops of crystalline product, 
and even the final mother liquor on evaporation to dryness gave a 
crystalline residue. The total yield was almost quantitative. 

After recrystallisation from a concentrated solution in ethyl 
alcohol, the product was washed with cold alcohol and then with 
ether. The material used in the following determinations was dried 
in a vacuum until constant in weight. 

Found: C=40'42; H=5-86; Br=19-30; OEt=10’68. 

CijHijOjN'OEt.HBr requires C =40 66 ; H = 6'84; Br = 19'30; 

OEt=10’87 per cent. 

fTiacelyl-a-aminodhylglucosidt hydrobromide forms colourless 
needles, which begin to turn brown at 220°, and melt, with com- 
plete decomposition, at 250°. The compound gives a very sharp 
glucosidic reaction with Fehling’s solution, and is only hydrolysed 
into its constituents when boiled with concentrated aqueous 
hydrogen chloride. Like the other compounds of this type, it is 
dextrorotatory : 

Solvent: Metltyl Alcohnl. (; = 1'806, 7=2, o-hO’-45°, [a]^' -(-12'6°. 

Any variation of the method of preparation just described is 
liable to give complex, uncrystallisable syrups ; thus, for example, 
the use of dry acetone in sufficient amount to dissolve the bromo- 
cotupound gave rise to considerable decomposition, the substitution 
of silver carbonate for morphine gave a similar result, and all 
attempts to carry out the condensation in absence of a base merely 
regenerated glucosamine hydrobromide. 

Conden4ation of Bromolriaeelylglucotamine Hydrobromide with 
Amyl Alcohol. 

In this particular instance, the condensation is unsuccessful when 
morphine is used to remove hydrogen bromide. Ten grams of the 
bromo-compound (1 mol.) were mixed with 5'28 grams of amyl 

VOL. cm. E 
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alcohol (3 mols.) containing 1'50 grams of pyridine (1 mol.). On 
vigorous shaking, the bulk of the material passed into solution, and, 
after forty-five minutes, the liquid set to a stiff paste. The reaction 
was complete in two hours. The solid product, after removal of 
the excess of amyl alcohol by draining on porous porcelain, was 
extracted with ethyl alcohol, and the solution, after filtration from 
glucosamine salts, concentrated in a vacuum desiccator. The 
product then separated in the crystalline state, and was purified 
by recrystallisation from ether containing 40 per cent, of ethyl 
alcohol. 

The yields obtained by this process were never more than 20 per 
cent, of the theoretical amount, and were not improved by any 
modifications of the method. 

Found; C=44-52; H=6-72; Br = 17'63. 

C, 2 Hj 50 ;N' 0 -C 5 H,„HBr requires C=44'71; 5=6'63; 

Br=17‘52 per cent. 

Triacetyl-a-aminoamylglucoside hydrohromide crystallises readily 
in delicate needles from solutions in ethyl acetate, amyl alcohol, or 
a mixture of ether and alcohol. The compound, however, shows a 
marked tendency to separate in a gelatinous form, which only 
becomes crystalline when stirred with dry ether. The crystals turn 
brown at 217°, and decompose at 227°. The compound behaves as 
a glucoside towards Fehling’s solution, but is remarkably stable to 
hydrolysis. Contrary to expectation, all attempts to remove the 
acetyl groups resulted in profound decomposition, and thus the 
unsubstituted glucoside was not isolated. 

The specific rotation in methyl alcohol for c = 1-687 was -t-10'4°. 
It should here be stated that the amyl alcohol used in the prepara- 
tion of this glucoside showed o -0'76° for 1 = 1. The excess of 
amyl alcohol which remained uncombined was recovered from the 
tiles and purified. It then showed no appreciable alteration in 
rotatory power from the original value. 


Condensation of Bromotriacetylglucosamine Uydrohromidt with 
Benzyl Alcohol, 

The preparation of triacetyl-o-aminobenzylglucoside presented 
considerable difficulty, and the following process, although' far from 
satisfactory, was the only one to give a crystalline product: 

Eighteen grams of the pure recrystallised bromo-compound 
(1 mol.) were gradually mixed with 4-32 grams of benzyl alcohol 
(1 mol.), containing 318 grams of pyridine (1 moL). The mobile, 
syrupy liquid thus obtained gradually gelatinised. The mass was 
then thoroughly mixed with dry ether, the solvent poured away, 
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nd the residue dissolved in chloroform. On the cautious addition 
f carbon tetrachloride an oil was precipitated, which was extracted 
(ith a mixture of alcohol and benzene. The product crystallised 
lowly' from this solution. Several recrystallisations from a mixture 
f ether (3 parts) and alcohol (1 part) were necessary to obtain 
he glucoside salt in a state of purity. The yield was less than 
gram. 

Found: C=47’65; H=5'69; Br=16-63. 

CjjHjjOjN'O'CjHjiHBr requires 0=47 88; H = 5'50; 
Br=16'79 per cent. 

’[riacetyUa-amiTiobemylglueotide hydrobromide melts and decoin- 
joses at 235 — 236°. It does not reduce Fehling’s solution, but is 
■eadily hydrolysed, and is thus a normal glucoside. The compound 
8 completely decomposed when heated with barium hydroxide 
iclution. 

Solvent: Methyl Alcohol. c = T372, f=2, ( = 20°, a + l'43°, 

[a]S +52-1P. 

Condensation of Bromotriaeetylglacosamiiie Hydrobromide with 
Salicylcddehyde. 

The success of this reaction is entirely dependent on the purity 
of the materials employed. The purest salicylaldebyde obtainable 
from Kahlbaum was used, and the bromo compound was recrystal- 
lised until quite colourless. Thirteen grams of triacetylbromo- 
«lucosamine salt (1 mol.) were suspended in dry ether containing 
’'3 grams of anhydrous pyridine (I mol.). A solution of 10 8 grams 
of salicylaldebyde (3 mols.) in dry ether was then quickly added, 
aud the mixture vigorously shaken for an hour, during which time 
he sides of the bottle became coated with a yellow oil. The clear 
i^uid was poured off, and diluted with petroleum of low boiling 
poiat until no further precipitate was formed. In this way the 
g!'i,®ide salt was obtained in excellent yield in golden-yellow 
atf lies, which wore purified by solution in ether and precipitation 
dtb petroleum. 

Found: C=46-60; H=4-92; Br = 16-40; N=291. 
C,2Hi80,N-O-C,H4-CHO,HBr requires C=46-51; H=4-94; 

Br = 16'32; N=2'86 per cent. 

Tmcetyl-a.amino-ooldehydo'phenylglucoside hydrobromide, when 
lire, is quite white, but the crystals are usually faintly yellow, 
rile compound begins to turn brown at 170°, and completely decom- 
poses at 216°. The solubility shows great variation with the degree 
oi purity, as minute traces of salicylaldebyde render the compound 
freely soluble in practically all organic solvents, including ether. 

E 2 
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The pure substance is, however, dissolved readily only by the lower 
alcohols, and sparingly by water. Fehling's solution is reduced only 
after hydrolysis, the removal of the salicylaldehyde residue taking 
place with extreme ease. 

The constitution assigned to the compound in the introduction is 
deduced from the following properties. When suspended in nitrous 
acid solution, nitrogen is evolved, thus indicating the presence of 
the amino-group. That the compound is a glucoside is shown by its 
behaviour towards Fehling's solution before and after hydrolysis, 
and, as a positive result was obtained with SchiS’s reagent, the 
aromatic aldehydic group remains unsubstituted, and is not linked 
to the sugar residue. No definite hydrazone or oxime could, how- 
ever, he isolated as the compound was decomposed by phenyl- 
hydrazine or hydroxylamine. The addition of ferric chloride to a 
methyl-alcoholic solution of the glucoside gave only a pale green 
coloration, which became violet when the solution was diluted witb 
water, but this result was, in all probability, due to slight hydro- 
lysis. The absence of a phenolic group was confirmed by the fact 
that acidification of the glucoside salt dissolved in sodium hydroxide 
gave no precipitate. The compound is thus regarded as the salt of 
triacetyl-a-aminoheiicin. The pseudo-mutarotation shown by the 
compound in methyl-alcoholic solution is described and discussed in 
the introduction. 

Unsuccessful Attempts to Prepure Aceiylated Aminoglucosidts 
from Bromotriacetylglucosarninc Hydrohromide. 

The experiments summarised below refer to reactions in which, 
as a rule, condensation did occur, but the products could not be 
isolated in a pure condition in sufficient quantity for detailed 
examination. In each case the experimental methods employed 
were varied by the use of different solvents and bases, or by the 
Bubstitution of sodium derivatives for the free hydroxy-compounds. 

Result. 

Condensation occurred : luoduct amorf.hous und deli- 
(piesceDt. 

Condensation occurred, but only a trace of crystallin 
pi-oduct was isolated. 

Reaction took place, but the acetyl groups wer 
partly removed, during the change. 

I Reaction occurred in each cose. The products w 
\ ^ however, uncrystallisable syrups. 

No reaction. 

No reaction. 


Reagent used, 
Ethylene glycol.... 

/-3Ientbol 

8aligenin 

Vanillin| 

Quinol / 

Ethyl mercaptan .. 
Pheuyl mercaptan 



DERIVED FROM D-OLDCOSAMINE. 


53 


UnsuhiHtitted Amitioglucosides. 
arAitiinotthylgluco$ide Hydfochloride, 

The preparation of this compound from triacetyl-n-aminoethyl- 
glucoaide waa carried out exactly as described (loc. cit.) in the case 
of the corresponding methyl compound. Unless carefully recrystal- 
lised material is used in the preparation, the product is liable to be 
contaminated with the salt of amiuomorphineglucoside, which is 
subsequently described. The hydrochloride of a-aminoethylglucoeide 
is, however, easily obtained pure by crystallisation from ethyl 
alcohol. 

Found: C=39-31; H=7-44; 01 = 14-70. 

CjHijOjN'OEtjHCl requires 0=39-41; H = 7-44; 

01 = 14-55 per cent. 


Solvent: Water. e = 2-6850,f=2, < = 20», a-l-49°, [a]g-27-r5°. 

The compound resembles a aminomethylglueoside hydrochloride 
very closely. It crystallises in well-formed, prismatic needles, and 
is insoluble in organic solvents with the exception of the lower 
alcohols. It possesses no definite melting point, but turns brown 
at 195° and decomposes at 213—214° (corr.). Towards Fehling’s 
solution the behaviour is characteristic of a glucoside, but hydro- 
lysis only takes place on prolonged boiling with concentrated hydro- 
chloric acid. It may be mentioned that a 1 per cent, solution of 
the compound in 5 per cent, aqueous hydrogen chloride was 
unaffected in rotatory power by heating for ten hours at 100°. 

, . ■ ( 

a- A minobensylglucoside Hydrochloride. 

Ou’ing to the difficulties experienced in obtaining pure triacetyl- 
aarainobenzylglucoside hydrobromide it was necessary to modify 
the usual method of preparing the uiisubstituted glucoside. Bromo- 
triacetylglucosamine hydrobroraide and dry morphine were mixed 
in molecular proportions and suspended in dry ether; a large excess 
(5 mols.) of benzyl alcohol was then added, and the mixture shaken 
for three days. The dissolved material was then precipitated by 
tie addition of ether, and, after filtration, the solid matter was 
extracted with cold alcohol. The extract, 011 evaporation to dryness, 
gave a semi-crystalline residue, which was shaken with ether and 
filtered. The product thus obtained was not uniform, and consisted 
of a mixture of the salts of partly acetylated aminobenzylglucosidee, 
iut this did not interfere with the preparation of the unsubstituted 
glucoside. The complete removal of the acetyl groups was carried 
out by heating at 70° for three hours with methyl alcohol containing 
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2 per cent, of hydrogen chloride, and the further treatment did' 
not differ in any essential respect from the other hydrolyses 
described. The crude product was purified by solution in methyl 
alcohol and fractional precipitation with ether. 

Found: 0=50-90; H=6-78; CI = ll-56. 

C8HiAN- 0-CH2-C|,H5,HC1 requires 0 = 51-03; H = 6-69; 

Cl=ll-60 per cent. 

In crystalline form, solubilities, and behaviour towards Fehling’- 
solulion the compound resembles the other aminoglucosid! 
described; it is, however, easily hydrolysed. The salt decompose: 
after preliminary browning, at 176° (corr.), and shows in aqueou 
solution (c=l) the specific rotation -51-2°. 

a-.iminohelkin Hydrochloride. 

The removal of the acetyl groups from triacetyl-a-aminohelioii 
was complete on boiling in methyl alcohol containing 2 per cent 
of hydrogen chloride for ninety minutes. During this process tb: 
specific rotation diminished from +192° to +13’7°. The product 
was isolated in the form of the hydrochloride in the usual manner, 
and was crystallised from ethyl alcohol containing a little ether. 

Found; C=48-56; H=6-77; 01=11-94. 

CeHi20,N-0'CeH,-CH0,HCl requires 0=48-81; H = 5-68; 

01=11-10 per cent. 

O' .4 minohclicin hydrochloride crystallises in prismatic needles, 
which decompose at 180° (corr.). The solubilities resemble those 
of the other aminoglucoside salts, but the compound is unique with 
respect to the ease with which it is hydrolysed. The specific rotation 
in water was -8 97° (without mutarotation), but this value is liable 
to correction, as the specimen appeared to contain a trace of glucos- 
amine hydrochloride. 

a-Ammosalicin Hydrochloride. 

A solution of dry saligenin (3 mols.) in anhydrous ether was 
added to finely-powdered bromotriacetylglucosamine hydrobromide 
(1 mol.), the mixture shaken for several hours, and put aside for 
one day. The ethereal layer, which was strongly acid, was then 
decanted, the solid residue washed with ether, and the treatment 
with saligenin repeated. The mixture was in this case boiled for 
five hours. After filtration, the solid residue was washed witb 
ether and extracted with cold methyl alcohol. The solution thus 
obtained on evaporation to dryness gave a syrupy residue consisting 
of a mixture of the salts of the partly acetylated derivatives of 
a-aminosalicin. This was hydrolysed in the usual manner in methyl- 
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alcoholic solution. During this change the solution became very 
dark, but the colour disappeared on neutralisation and subsequent 
treatment with animal charcoal. The crude salt was crystallised 
from methyl alcohol, and amounted to 20 per cent, of the weight of 
the bromo-compound originally used. 

Foundl 0= 48-20; H = 6-36; 01=11-11. 
CjHioO^N'O-CjH^’OHj-OH.HCl requires C=48'51; H=6-27; 

01=1102 per cent. 

a-Aminosaliein hydrochloride crystallises in colourless prisms, 
which decompose at 179° (corr.). The compound shows the usual 
glucosidic reaction with Fehling's solution, and is hydrolysed slowly 
on heating with 5 per cent, aqueous hydrogen chloride. The specific 
rotation in water (c = 3-606) was -18-99°, and no mutarotation 
was detected. No colour Reaction was given by ferric chloride 
solution, and thus the coupling of the glucosamine and saligenin 
residues must take place through the phenolic group. 

a-A minomorphineglueoside. 

In all the condensation reactions involving bromotriacetylglucos- 
amine in which morphine was employed to remove hydrogen 
bromide, a small proportion of the base reacted with the bromo- 
compound. This was notably the case in the preparation of the 
njethyl- and ethyl-aminoglucosides, where the morphine was used 
in solution. The essential product of this side-reaction is an 
acetylated arainoglucoside of morphine, which is found in the 
mother liquors after recrystallisation of the crude triacetyl-n-amino- 
Ikylglucoside salts. 

The material thus collected in the course of experiments involv- 
ag the decomposition of 30 grams of the bromo-compound was 
lydrolysed in the usual manner by boiling for three hours in methyl 
iooliol containing 2 per cent, of hydrogen chloride. The liquid was 
tea neutralised with silver carbonate, decolorised with charcoal, 
iml concentrated to a syrup. The residue crystallised on keeping, 
wd, after draining on porous porcelain, the crystals were purified 
by solution in methyl alcohol and fractional precipitation with 
ether. 

Found: C = 61-77; n = 6-92. 

t'tHj 30 ,N-O’Cj 7 H,jO.,N requires C = 61-84; 11 = 6' 78 per cent. 
t.imimmoryhineghiroside crystallises in needles, which become, 
wwn at 160° and decompose at 248°. The compound has no 
ction on Fehling’s solution, but is very easily hydrolysed to give 
wtphine and glucosamine salta. The specific rotation in methyl- 
ilcoholic solution (c=l) was -113-5°. The properties of the com- 
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pound showed that, in ito formation the reducing group of the 
sugar residue is coupled to the alkaloid through condensation with 
a hydroxyl group. This was confirmed by the fact that the base 
gave a glucosidic dihydrochloride. This crystallised in diamond- 
shaped plates, which decomposed at 204'^ (corr.). 

Found; 01=13-53. 

QiHiaO^N-O-CijHjQOgNjSHCl requires 01=13*65 per cent. 

The authors gratefully acknowledge a research grant received 
from the Carnegie Trust in aid of the above investigation. 
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IX . — The Condensation of a-Keto-^-anilino-a-phenyl- 
etJiane and its Homologues ivith Carbonyl Chloride 
Phenylcarbimide, and Phenylthiocarbimide. 


By Hamilton McCombie and Harold Archibald Scarboroucr. 


It has been shown by McCombie and Parkes (T., 1912, 101, 19911 
that dihydro-oxazolones can be obtained from a-kelo-;8-anilini«^" 
diphenylethane by two methods, namely, (i) the ketone was con- 
verted into its carbethoxy-derivative (I), which on treatment witl 
potassium hydroxide in alcoholic solution lost the elements of 
alcohol with the formation of 3:4;5-tripheny!-2;3-dihydro-2-oxa2e 
lone (Ix); (ii) by the direct action of carbonyl chloride in toluene 
solution on the Keto-compound, in the presence of pyridine, tie 
same dihydro-oxazoloae was produced: 


urn-iNni> 
CPh — 0 


COPh-CHPh-NPh-CO.Kt 

a.) ' (n.) 

Attempts have now been made to cxteml this reaction to tt 
preparation of dibydro^oxazolones containing one phenyl group le 
than the compounds described by McCombie and Parkes. T1 
starting point for this work was o-keto-g-anilino-o-phenyletban 
(III), which is easily prepared from w-bromoacetophenone by con 
densation with aniline. Attempts to prepare dihydrooxazolouei 
from this compound through the carbethoxy-Jerivative failed, a 
all attempts to prepare the latter yielded only the unchanged 
ketone. Succees, however, attended the effort when the second 
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method of synthesis was employed. o-Keto-j8-anilino-a-phcnylethane, 
in the presence of pyridine, when condensed with carbonyl chloride 
in toluene solution, yielded 3 : 5-diphenyl-2 : 3-dihydro-2-oxazolone 
(IV) in almost quantitative yields : 

COPh-CHj-NHPh CPh — 0 

(III.) (IV.) 

By similar condensations the corresponding o-, m-, and p-tolyl 
and /3-naphthyl derivatives were obtained, these substituents being 
in each case attached to the nitrogen atom. The a-naphthyl deriv- 
ative could not be prepared, but some of the substance was formed, 
and floated in the toluene layer, but could not be isolated and 
recrystallised. 

These dihydro-oxazolones are very stable, the presence of the 
double bond did not lead to the addition of bromine, and the 
hydrogen atom in position 4 could not be substituted by bromine. 
The basicity of these compounds is so slight that no hydrochloride 
or picrate could be isolated. 

Compounds similar to the sulphinazoles described by McCombie 
and Parkcs (foe. ci(.) might have been expected to arise from these 
ketones by condensation with thionyl chloride instead of carbonyl 
chloride. With a-keto-)3-anilino-o-phenylethane and thionyl 
chloride, however, no change took place, the compound being 
recovered unchanged. With the analogous p-toluidine and 
fnaphthyl compounds a black, tarry mass was obtained, from 
which no crystalline product could be isolated; thus, thionyl 
chloride appears incapable of forming ring compounds with this 

•ries of ketones. 

Brazier and McCombie (T., 1912, 101, 2352) have shown that 
,*o-j3-anilino-o)3diphenylethane and ite homologues can be con- 
^;\^into ring compounds of the type 1 ; 3 : 4 : 5-tetraphenyI-2 ; 3- 
,jyjf;2-glyoxalone (V) by condensation with phenylcarbimide. 
jyoib^sis has now been extended to include a series of dihydro- 
Th(S having one phenyl group less, 
o-pheny phenylcarbimide was condensed with a-keto 3-anilino- 
o.glyoxae (III) there resulted 1:3: 4-tripheDyl-2 : 3-dihydro- 


NPh 

•pli 


>CO 


CPh-NPh 

i.'ll-NPh 


>CO 


By simdAi (VI,) 

derivatives homologous tolyl and /3-uaphthyl 

Be isolated ; *Sned. The a-naphthyl derivative could not 
recrystadiaed- formed, which could not be 
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These glyoxalones are stable compounds, and their basicity is of 
such an order as to give rise to picrates but no hydrochlorides. 
o-Tolylglyoxalone did not form a picrate which could be isolated, 
but the evidence seems to show that one is formed in hot glacial 
acetic acid solution. 

Brazier and McCombie (foe. dt.) found that two series of 
picrates were formed by the glyoxalones which they described, the 
series depending on the group attached to the nitrogen atom in 
position 3, and that the colour varied with the composition. Only 
one series of picrates was formed with these new glyoxalones, in 
which one molecule of the acid was combined with one molecule 
of the base, and the colours of the picrates varied between deep 
orange and red. 

It has been shown by Brazier and McCombie (loe. cit.) that 
phenylthiocarbimide condenses with o-keto-^-anilino-ojS-diphenyl- 
ethane to give l:3;4:5-tetraphenyl-2:3-dihydro-2-glyoxalthione 
(VII). This condensation has been extended so as to give a seriei 
of dihydroglyoxallhiones containing one phenyl group less; thus, 
when phenylthiocarbimide reacted with o-keto-jS-anilino-a-phenyl- 
ethane we obtained l:3:4-triphenyl-2:3-dihydro-2-glyoxaIthioiie 


(VIII): 


(:Ph.NPh>^g 

CPh-NPh 

(vn.) 


CPh.NPh>,,g 

CH-NPh 

(VIII.) 


By a similar series of condensations, the analogous o-, m-, and 
p-tolyl compounds were obtained. The a- and j3-naphthyl com- 
pounds could not be isolated, as all attempts at crystallisation of 
the a-naphthyl derivative resulted in a viscid, syrupy liquid, and; 
the B-naphthyl derivative gave a white, crystalline substanr ' 
melting at 166 — 167°, and having a nitrogen content of 7'30 r 
cent. 


Eipeeihental. 

3 : 5-Dipheiiyl-2 : Z dihydro l oxaiolone (IV). 

refo- 

This compound was prepared by dissolving 2'1 gramslding 
jS-anilino-o-phenylethane in 10 grams of pyridine, Cent.) 
10 grams of a toluene solution of carbonyl chloride (?8, was 
The mixture was cooled in ice, and, after eighteee. 
poured into dilute hydrochloric acid to remove the/i, lloccu- 
oxazolone was precipitated in the toluene layer aaby boiling 
lent mass, which was separated by filtration, decy® toluene 
with animal charcoal, and recrystallised three V^’eticaJ ; 
when it melted at 167—168°, The yield was n/ 
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0-1600 gave 0-4180 COj and 0-0627 HjO, 0=76 00; H = 4-66, 

01600 „ 7-9 o.c. N; at 16-5° and 725-3 mm. N = 5-83. 

CjsHjiOjN requires 0 = 75-97; H=4-64; N=5-91 per cent. 

3 : 5-Di'phenyl-2 : $-dihydro- 2 -cxa 2 olone crystallises in white, glis' 
tening needles, which are soluble in glacial acetic acid or alcohol 
in the cold, and moderately eo in meet organic solvents on warming. 

No salt with picric acid could be prepared in glacial acetic acid 
solution, or by fusing with the acid alone. Bromination of the 
compound in cUorofonn solution could not be effected. No hydro- 
chloride could be isolated in an alcoholic or a glacial acetic acid 
solution. 

5-Phenylr-3-a-iolylr2 ; Mihydro-2-oxaiolont^ CijHijOjN. 

This compound was prepared in the same manner, except that 
it was allowed to remain for three days before the condensation 
was complete. The yield was 60 per cent, of that required by 
theory, and the substance melted at 124 — 125°: 

0-2000 gave 0-5602 COj and 0-0937 HjO. 0 = 76 4; H=5-20. 

0-2000 „ 9-95 c.c. Nj at 21° and 752 mm. N = 5-57. 

CijHisOjN requires C=76-4; H=6-I8; N=5-58 per cent. 

a-Kelo-fi-m-tohddino-a-phenyhihnnf, CisHi^ON. 

This substance was prepared by dissolving 10 grams of u-bromo- 
acetephenone in 40 grams of alcohol, and then adding 11 grama 
of m-toluidine. After remaining at room temperature for thirty 
minutes, the liquid changed to a yellow, almost solid mass. This 
solid was separated and recrystallised three times from alcohol, 
when it melted at 113 — 114°. The compound crystallises in small, 
lemon-yellow needles, which are soluble in all common organic 
solvents. The yield was theoretical; 

0-2000 gave 0-5866 COj and 0-1216 HjO. 0 = 79 99; H = 6-70. 

CijHjjON requires C=80-0; H = 6-66 per cent. 

The analogous aniline and o-toluidine compounds have been 
prepared by Bischler (Ber., 1892, 26, 2860), the a- and B-naphthyl- 
amine derivatives by Kunckell {Ber., 1897, 30, 575), and the 
p-toluidine compound by Lellmann and Donner (Bcr., 1890, 23, 
167). They were prepared more easily by the authors in the 
manner described for o-keto-B-m-toluidino-a-phenylethane. 


i-VKenyl-i-m (olyl-2 : 3-dihydro-2-oiatolone, CjjHjsOjN. 

This oxazolone is soluble to a greater extent in toluene, and an 
increased yield is obtained by evaporating, in a brisk draught. 
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the toluene layer which is formed on pouring the condensation 
mixture into dilute acid. The crystals are needle-shaped, and unite 
to form clotted masses, which melt at 84—85°: 

The yield was 60 per cent, of the theoretical : 

0'2000 gave 0'5594 COj, and 0 0950 HjO. C=76'29; H=6‘27. 
CieHijO^N requires C=76'40; H=5'18 per cent. 


^-Fhenyl-Z-^-tolyl-i-.Z-dihydro-l-oxaiolone, C^HijOuN. 

This compound crystallises from toluene in long needles, which 
unite to form clotted masses, and melts at 173 — 174°: 

0-2000 gave 0 5608 COj and 0 0950 HjO. 0=76 43; H=5-27. 
0-2000 „ 10 05 c.c. Nj at 21-5° and 748 mm. N = 5-59. 
^16^13^2^ requires 0 = 76-40; H=5-18; N=5-58 per cent. 

5-Pheiiyl-S-^-7iaphthyl-2:3-dikydTo-2-oxatolone, OijHjjOjN. 

This compound crystallises from toluene in shining needles melt- 
ing at 193—194°: 

0-2000 gave 0-5870 COj and 0-0822. 0 = 80-04; H = 4-57, 

0-2000 „ 8-85 c.c. Nj at 16° and 739-5 mm. N = 4-92. 
CisHijOjN requires 0 = 80-00; H=4-53; N = 4-88 per cent. 


1:3: i-TriphenyU2 : Z-dihydro-2-glyoxalone (VI), 

This compound is prepared by heating on a water-bath for three 
hours a mixture of a-keto-JJ-anilino-o-phenylethane (2-1 grams) and 
phenylcarbimide (1-5 grams). A clear solution is first formed 
which gradually solidifies. On further heating water is eliminated 
and a white mass obtained. This mass is dissolved in alcohol and 
1 c.c. of concentrated hydrochloric acid is added, and the solution 
heated under reflux for three hours. On cooling, the glyoxalone 
separates in clotted, white masses, which after five recrystallisations 
melted at 164-165° The substance can be equally well recrystal- 
hsed from toluene and is soluble on warming in all common organic 
solvents. The yield was 2*5 grams : 

0-2010 gave 0-5958 COj and 0 0936 H.O. 0=8084- H-5-17 
0-1518 „ 12-5 C.C.N, at 21° and 735 mm. N =Voi 

requires 0=8076; H=612; N=8-97 per cent 

acetic acid solution, from 
hmh It crystallises in deep crimson needles melting at 130—131°. 

Sal/ toti! " boiling with water, alcohol, or 

alkali, with regeneration of the glyoxalone: 

° & H ON 0 H=3-58. 

t^ia„UJVj,C,H,0,Nj requires 0=69-88; H = 3-51 per cent. 
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3 : i-Diphenj/I-l-a-tolyl-2 ; Z-dihydro-1-glyoxalone, (^HigONj. 

This compound crystallises from alcohol in small, glistening 
needles, which melt at 159 — 160®: 

0-2099 gave 0-6251 COj and 0-1066 HjO. C = 81-15; H=S-64. 

CjjHigONj requires C=80-98; H=6-62 per cent. 

No picrate of this glyoxalone could he isolated, either by fusing 
with picric acid or by boiling with picric acid in acetic acid solution, 
although the mixture assumed a deep red colour, similar to that 
exhibited by the other glyozaiones. 

3 ; ^Diphenyl-\-m-tolyl-2 : Z-dihydro-2-glyoxalone, ^22^18^^2‘ 

This substance crystallises from alcohol in &ne, white needles, 
which unite to form clotted masses, and melt at 135 — 136°: 

0-2162 gave 0-6384 COg and O'llOl HjO. 0= 80 90; H = 5-68. 

CggHigONj requires 0= 80-98; H=5-52 per cent. 

The picrate crystallises from glacial acetic acid in deep scarlet, 
glistening needles, which melt at 126 — 127° : 

0-2061 gave 0 4563 OOj and 0-0747 HjO. 0 = 60 39; H = 4-02. 
CjgHigONj.CgHgOjNj requires 0=60 53; H=4-02 per cent. 

3 : i-DiphenylA.-p-tolyl-’i : Z-dihydro-%glyoxalone, OgjHijONg. 

This substance crystallises from alcohol in hue, small needles, 
which melt at 165 — 166°: 

0-2000 gave 0-5924 COg and O' 1018 HgO. 0= 80- 78; H = 5-65. 
0-3000 „ 23-4 c.c. Ng at 22° and 748-5 mm. N = 8-65. 

CggHigONg requires 0=80-98; H = 5-52; N = 8-59 per cent. 

The picrate separates from glacial acetic acid in deep red, glisten- 
ing needles, which melt at 136 — 137°: 

0-2086 gave 0 4638 OOj and 0 0729 HjO. 0 = 60 61 ; H = 3-88. 
CggHigONj.CjHjOjNj requires 0=60 53; H = 3-78 per cent. 

Phenyl-^^phthylbemoylmethylcarbamide, 

CHgBi-N(Ci„H7)-0O-NHPh. 

If a mixture of o-keto-i5-2-n8phthylamiuo-o-phenylethane (2 6 
grains) and phenylcarbimide (PS grams) is heated very gently on 
a water-bath, a white product is obtained. This is kept for a short 
time in contact with alcohol, and is then recrystallised from 
toluene, when it melts at 167 — 168° : 

0-1390 gave 0-4026 COg and 0 0652 HgO. 0=78 97; H = 5-21. 
OggHgo^gNg requires 0=78 93; H = 5-26 per cent. 
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This compound, on boiling with alifohol, loses water, and is 
converted into the glyoxalone. 

3 ; i-Diphenyl-l-p-naphthyl-2 : i-dihydro-2-glyoxalone, CjsHiaONj. 

This substance crystallises from alcohol or toluene in glistening 
needles, which melt at 175 176 . 

0-2000 gave 0 6074 COj and 0-0903 HjO. C = 82-83; H = 5-02. 

CasHijONa requires 0= 82-87; H=4-97 per cent. 

The picrate crystallises from glacial acetic acid in orange-brown 
needles, which melt at 167 168®. 

0-2002 gave 0 4620 COj and 0 0664 HjO. 0 = 62 96; H = 3-70. 

C25Hi80N2,CsH 307N3 requires 0=62 93; H = 3-53 per cent. 

1:3: i-Triphenyl-2 : Zdihydro-%glyoxalthiont (VIII). 

This substance was prepared by heating 2-1 grams of a-keto-^- 
anilino-a-phenylethane and 1-7 grams of phenylthiocarbimide in an 
oil-bath at 130—140° tor three to four hours. The product was 
then crystallised from toluene, when it separated in small, glisten- 
ing needles, melting at 170—171°. The needles ate not quite white 
even after seven recrystallisations, but have a slight yellow tinge. 
The compound can be recrystallised from alcohol, and is soluble 
in most organic solvents. The yield is about 30 — 40 per cent, of 
the theoretical: 

0-2066 gave 0-5810 CO, and 0-0893 HoO. C=76-70; H=4-80. 

0 1325 „ 11-6 c.c. Nj at 15° and 744-3 mm. N = 8-68. 

0-2817 „ 0-2019 BaSOj. S=9-84. 

CoiH] 3 N,S requires 0 = 76-82; H = 4-87; N = 8-57 ; S = 9-75 per cent 


3 ; i-Diphenyl l-o-tolyl-2 : 2-dihydro-2-glyoxalthion e, 

This compound crystallises from toluene in small, glistening 
needles, melting at 165 — 166°: 

0-1650 gave 04680 CO, and 0 0786 H^O. C = 77-33; H = 5-29. 
C 2 ,Hi 3 N 2 S requires 0=77 20; H = 5-29 per cent. 

3 : i-Diphenyl-l-m-tolyl-2 : Z-dihydro-2-glyoxalth%one, CjjHigNjS. 

This substance crystallises from toluene in small, white needles, 
melting at 168- -169°; 

0-1738 gave 0-4920 COj and 0-0836 HjO. 0 = 77-29; H = 5-3. 
C 22 H 18 N 2 S requires 0 = 77-20;, H = 5-26 per cent. 
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3 : 4i-Diphenyl-\.-^4olyl-2 : Z-dihydro-%glyoxalthione, C^HisN^g. 

When recrystallised from toluene, this substance separates in 
longj white needles, which unite to form clotted masses melting at 
192—193°: 

0 1533 gave 0-4355 COg and 00710 H^O. C = 77-46; H=516. 
CgoHigNgS requires C=77*20; H = 5‘26 per cent. 

Chemical Dkpahtmknt, 

The Univeusitv, Bdcbaston. 

Birminoham. 


'i,— Studies in the Camphane Series. Part XXXIll. 
Orientation of Tiemanns \%oAminoeamplwr, 

By Maetin Onslow Porstbr and Hubert Arthur Harry 
Howard. 

h' addition to ordinary amiiiocamphor, obtainable by reducing 
a iiitrocamphor (Schill, ifer., 1880, 13 , 1404) and ironitrosocampbor 
(Olaisen and Matiasse, Aiiimlen, 1893, 274 , 90; also Duden and 
i’litzkow, Ber., 1899, 32 , 1539), and therefore regarded as having 
the amino-group in the a-position, there e.’ciets an isomeric substance 
discovered by Tiemaun {Her., 1895, 28 , 1082 ; 1897, 30 , 321), known 
as isoaminocamphor, which has not been since investigated, and in 
which the position of the substituent has not been determined. It 
is true that the discoverer ascribed to it a constitutional formula (I) 
based on the ideas he then entertained concerning the structure of 
camphor, but a general survey of the evidence regarded in the light 
of Bredt's formula for camphor led us to consider the probability 
■t its belonging to the B-seriee of derivatives, and having accord- 
bigly the constitution represented by formula (II): 


C.Me,-CH CH, 

CH.-CH CH, 

1 V®’ 

i V-'K 1 

(JHMe-C(NH.)-CO 

NH,'CH--CMe— CO 

(I) 

(11.) 


In the present paper we describe e-xperiments which confirm 
this view. 

Ihe B-series has hitherto comprised only three mono-substituted 
derivatives of camphor. The bromo-compound was obtained simul- 
taaeously from two sources, namely, the bromide of Reychler s 
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camphorsulphonic acid (Armstrong and Lowry, P., 1901, 17, 244J 
and from liydroxycampliono on troatmont with bromino (Forstsr, 
Hid., 245). iS-Chlorocamphor arises from hydroxycamphene ami 
chlorine (T., 1902, 81, 264), whilst the sulphonic acid just men. 
tioned is the third member of the series (Armstrong and Lowrj, 
ibid., 1469). To this group must now be added Tiemann’s is^^\ 
aminocamphor (II) and a new, highly unstable hydroxycamphot 
(III), which rapidly changes into dihydrocampholenolactone (IV) : 


CHj-CH— CHj 


-CHj 

j CMe, 1 

^ 1 

1 

HO'CH-CJMe-CO 

CH-CHMe 

CO 


' 0 — 

_J 

(III.) 

(IV.) 



Our reasons for making this classification may be summarised in 
the statement that isoaminocamphor can be produced directly from 
^-bromocamphor by the action of alcoholic ammonia, whilst 
indirectly the halogen derivative can be regenerated from the 
first-named substance. We therefore use the expression 3-aiaino- 
camphor in place of rsoaminocamphor. 

The production of ^-aminocamphor by Tiemann’s process, namely, 
action of hydriodic acid on camphoroxime (Y) must depend on the 
principle invoked to explain the formation of 8-bromocamphor and 
^-chlorocamphor by the action of halogens on hydroxycamphene 
(T., 1902, 81, 268). Owing to the strains set up in the camphor 
molecule it is reasonable to suppose that the P-position approxi- 
mates in space to the ketonic carbon, thereby facilitating the pro- 
duction of an intermediate compound (VI), which would be a cych 
imino derivative of hydro.xycamphaiie : 


/V«“\ 

l/CMe-\l 

\j;noii 

(V.) 


/CH— \ 

UMe, 

I .6Me-\| 

IIO~NH -OOH 
(VI.) 


A substance of this structure might be expected to pass readily 
into -the isomeric ^-amino^mphor (II), or to be produced easily 
from it, and we find, in fact, that when the solid hydrochloride of 
the base in question is heated under diminished pressure, there 
distils a compound, CuHjjON, melting at 71°, and slowly changing 
at the ordinary temperature into the isomeric l3-campholenamide, 
CH, CH,— CH— CHj 

1 9 ^®’ 1 1 1 

CH-CMe-O-OH UHBr-CMe-CO 

! 


(VIl.) 


(VIII.) 
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nelting at 52°. Moreover, when this material (m. p. 71°) ia 
lubjected to the treatment which converted hydroxycamphene 
;VII) into ^-bromocamphor (Vni), the latter substance is likewise 

jroduced. 


Similarly, by the action of chlorine, the compound melting at 
fl° and believed to have the constitution (VI), is converted into 
3 -cblorocamphor; moreover, like camphoroxime itself, it is trans- 
formed by hydriodic acid into j8-aminocamphor, accompanied by a 
iinall proportion of campholenonitrile, and we therefore suggest 
that the conversion of camphoroxime into Tiemann’s base depends 
m the intermediate formation of the cyc/oiminohydroxycamphane 
(VI). Furthermore, we have found that an attempt to prepare a 
beiizenesulphonyl derivative transforms jS-amiuocamphor into 
a-campholenamide (IX), although an aqueous solution of the hydro- 
chloride yields ^-camphotenamide (X) when gently warmed : 


CH,-CH— OH, 

I VMe, I 

(;H=CMe OO'NH, 
(I.x.) 


ch,.^~ch, 

I I 

CHj-CMe, (JO'NHj 
(.X.) 


This is the only case in which an o-campholenic derivative has 
teen produced directly from /3-aminocamphor, and is therefore com- 
parable with the direct formation of o-campholenic acid by the 
action of alcoholic alkali on /5-faromocamphor (VIII), thus adding 
support to our contention that the amino-group occupies the 
d-position. 

I iemann found that the amino-group in iS-aminocamphor is 
attached so loosely ihat treatment with hydroxylamine converts it 
into two isomeric oximes of a hydro.xycamphor, which he was not 
able to isolate owing to the readiness with which it passes into 
(lihydrocampholenolactone. We find that semicarbazide also gives 
two isomeric substances, from which the original amino-group has 
disappeared, giving place to hydroxyl; the o-semicarbazone melts 
at 162 °, whikt the ^-modification melts at 145°, thereupon chang- 
ing into the less fusible isomeride. Although dilute hydrochloric 
acid transforms the o-semicarbazone into dihydrocampholenolactone 
(IV), a distinctly different substance can be produced by hydrolysis 
with aqueous oxalic acid; this we believe to be the jS-hydroxy- 
camphor (III) which Tiemann failed to isolate, because it yields 
the hydroxycaraphoroximes which Tiemann obtained from 13-amino- 
lai°"(IV°^ hot water into dihydrocampholeno- 

In connexion with the question of optical activity, it is note- 
orthy that although camphoroxime and the fl-halogen derivatives 
0 camphor are active, 13-aminocamphor, as stated by Tiemann 
''OL. tom. 
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together with its p-toluenesulphoaamide and the semicarbazone of 
/S-hydroxycamphor, are optically inactive. A similar case has been 
recorded by W. H. Perkin (P., 1910, 26, 97) during the synthesis of 
sylvestrene, when d - 1 - methyl - 4' - cyclohexene-SKsarboxylic acid 
([o]i, 66°) in the form of its ethyl ester is inverted by the Grignard 
agent into d-dihydrocarvestrenol (almost inactive), froya which 
hydrogen chloride produces sylvestrene dihydrochloride ([ajn22'6°); 
the hydrocarbon to which this gives rise is also active, having 
[a]„66-3°. 

Expxbimental. 

^-Aminocamphor, the woAminoeamphor of Tiemann, 

The preparation of the base described by Tiemann depends on 
the transformation of camphoroxime by either sulphuric acid (1:1) 
or hydriodic acid (D 1'96). We find that the latter agent is more 
convenient if camphoroxime itself is employed, yields of 40 per 
cent, being usually obtained, hut as the remaining product is 
campholenonitrile, it is mors economical to use this material as a 
source of the base, into which it is converted almost quantitatively 
by hydriodic acid of the concentration indicated. Since campholeno- 
nitrile is readily obtainable from camphoroxime by the action ol 
hydrochloric or sulphuric acid, waste of the more costly hydriodic 
acid may be reduced to a minimum. 

Conversion into a-Camphohnamide , — On attempting to prepare 
the benzenesulphonyl derivative of jB-aminocamphor by agitating au 
alkaline solution with the calculated amount of benzenesulphonyl 
chloride, colourless crystals melting at 130° were produced, but the 
product did not contain sulphur, and was found to consist of 
o-campholenamide. 

The Toluenesuiphonyl Derivative , — Six grams of jS-aminocamphor 
hydriodide dissolved in water and rendered alkaline gave an 
ethereal solution of the base, which, when dried with potassium 
carbonate and mixed with 1*9 grams of p-tolueuesulphonyl chloride, 
yielded a precipitate of 6-aminocamphor hydrochloride during 
twenty-four hours, whilst the filtrate deposited crystals on evapora- 
tion \ recrystallisation from benzene diluted with petroleum gave 
pale yellow needles melting and decomposing at 115°: 

0*3480 gave 15*4 c.c. Nj at 17° and 750 mm. N=4*66. 

^17^23^3^8 requires N=4*36 per cent. 

P'Toluenesulphonylr^,aminocam.pitor is optically inactive. It is 
completely hydrolysed by warm alkali to jS-aminocamphor and 
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p-toluenesulphonic acid,' but in three hours it is converted by 
boiling water into dihydracampholenolactone. 

Action of Eydrazine Acetate. — /3-Aminocamphor hydriodide, 
when mixed with hydrazine sulphate and sodium acetate in aqueous 
solution, deposited during twelve hours a brown, viscous mass, from 
which dihydrocampholenolactone could be isolated as a result of 
dissolving in alcohol and diluting with water; the mother liquor, 
when cooled with ice, gave a crystalline product, which, on recrystal- 
lisation from dilute alcohol, reduced ammoniacal silver oxide and 
mercury acetamide when fresh. In the desiccator, however, this 
property gradually disappeared, and the melting point rose, with 
lapse of several weeks, to 178°: 

0'1096 gave 17 c.c. N2 at 26° and 745 mm. _N = 17'35. 

CioHigONj requires N = 15'38 per cent. 

CiflHigNj „ N= 17*08 „ „ 

It would appear, therefore, that the first action of hydrazine is to 
produce the hydrazone of 18-hydroxycamphor, which then undergoes 


internal condensation, as follows: 


CH, 

CHj-ljlH— CHj 

1 

1 i 

OH-CMe-(J 

CH-CMe-C 

OH H,N-N 

:nh 17 


Unlike l3-aminocamphor, the substance is optically active, a 
solution containing 0*2680 gram in chloroform, made up to 25 c.c., 
giving Op 40' in a 2-dcm. tube, whence [o]p 31*1°. 

Conversion of fi-Bromocamphor into B-Amimcamp!iur. 

One gram of the halogen derivative was heated with 20 c.c. of 
alcoholic ammonia during three hours in a sealed tube at 170°; 
0 5 gram of benzaldehyde was then added to the product, which, 
after forty-eight hours, was diluted with water. The benzylidene 
derivative of ^-aminocamphor separated, melting at 98° after 
recrystallisation from dilute alcohol. (Found, N = 5*40. C1JH21ON 
requires N=5*49 per cent.) 

In another experiment the liquid, after being heated in the 
sealed tube, was diluted with water and extracted with ether, this 
being shaken with dilute hydrochloric acid; on mixing the acid 
liquid with semicarbazide hydrochloride and sodium acetate, the 
semicarbazone of j8-hydroxycamphor (see below) crystallised in the 
course of a few hours, melting at 162°. The ethereal liquid left a 
small quantity of dihydrocampholenimide (m. p. 108°) on evapora- 
tion. 
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Co 7 iv€i'iion of ^AwinocaMphoT itito ^Bromocamphor. 

On heating 6 grams of j8-aminocamphor hydrochloride under 
30 mm. pressure, a colourless distillate was produced ahove 180®, 
solidifying in the receiver; recrystallisation from hot water gave 
colourless, felted needles, melting at 71® 

0'1200 gave 8'8 c.c. No at 21“ and 755 mm. N=8-60, 

Cj|,H,-ON requires N=8’44 per cent. 

After several days in the desiccator the substance was found to 
melt at 52“, having changed into jS-campholenamide ; this was 
further identified by hydrolysis to j8-campholenic acid, m. p. 51°. 
Production of ;3-campholenamide also followed an attempt to 
prepare a benzoyl derivative in pyridine, whilst o-campholenamide 
arose when the Schotten-Baumann process was pursued. 

As already explained, the initial product of dry distillation 
(m. p. 71“) is to be regarded as a cycfoimino^lerivative of hydroxy- 
camphane (VI), and might therefore he convertible into B-bromo- 
camphor under conditions which generated that substance from 
hydroxycamphene. One gram was accordingly dissolved in 10 c.c. 
of glacial acetic acid, to which 3 grams of anhydrous sodium acetate 
was added; 1 gram of bromine in 10 c.c. of glacial acetic acid was 
poured slowly into the cooled liquid, and was decolorised immedi- 
ately. After fifteen minutes, dilution with water precipitated 
fi-bromocamphor melting at 78°, and having [a]i, 16’2“ in chloro- 
form (4 per cent.). It is worth while to emphasise the fact that 
the product has the same rotatory power as a specimen from 
hydroxycamphene, because B-aminocamphor is stated by Tiemann 
to be optically inactive; this property must therefore be due to a 
fortuitous internal compensation, and not to racCmisation of the 
camphor molecule by hydriodic acid. 

On treating the cyc/oimino-compound (m. p. 71°) with chlorine 
dissolved in glacial acetic acid in presence of sodium acetate, water 
precipitated ;3-chlorocamphor, which, after recrystallisation from 
dilute alcohol, was found to be identical in melting point and 
specific rotatory power with the substance obtained in the same way 
from hydroxycamphene. 


B-Hydroxy camphor, HO'CjH] 3 ' 


;h, 


Three grams of B-aminocaraphor hydriodide and 3 grams of 
sodium acetate having been dissolved in 30 c.c. of water, 1 gram 
of semicarbazide hydrochloride in 5 c.c. of water was added to tbs 
filtered liquid, the crystals separating during twelve hours being 
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dried in the desiccator before treatment with a small quantity of 
hot petroleum (b. p. 60—80°), which dissolved the labile jS^semi 
carbazone. leaving the insoluble, stable isomeride. This was 
recrystallised from benzene diluted with petroleum ; 

0 0941 gave IS'l c.c. Nj at 22° and 750 mm. N= 18-39. 

CiiHijOjNa requires 17=1^67 per cent. 

The a-semxcarbazone of Mydroxycamphor forms lustrous plates 
melting at 162°; it dissolves readily in benzene or alcohol and is 
optically inactive. ’ 

The ^umicarlazone separated as a snow-white, crystalline 
powder on allowing the filtrate from the initial extraction to 
evaporate ; 

0-0996 gave 17 0 c.c. Nj at 26° and 745 mm. N = 19-09, 
CuHidOjNj requires N = 18-67 per cent. 

This modification melted at 145°, above which temperature the 
used matoial so idified; after recrystallisation from benzene 
diluted with petroleum, ,t melted at 162°, and did not depress the 
melting point of the a-semicarbazono. 

Hydrohjm of the d'emicarJuzone.-When the a-semicarbazone was 
treated with warm, dilute hydrochloric acirf, the oily product had 
the odour of dihydrocampholenolactone, and was ultimately identi- 
fied as that substance (m. p. 30°). On heating 5 grams of the semi- 
carbazone with 6 grams of oxalic acid in 25 c.c. of water, however 
there separated an oil with the odour of borneol; on removing this 
with ether, and heating an alcoholic solution with hydroxylamine 
acetate, rapid precipitation of the colourless oxime (m. p. 165°) 
obtained by Tiemann from ^-aminocamphor itself {Ber., 1897 30 
330 ) took place. Under similar conditions, dihydrocLmpho’leno- 
lactoue does not yield an oxime, thus excluding the constitution 
'll! CH, 



for the oximes and semicarbazones to which jS-aminocamphor gives 


6-Hydroxycamphor is even more unstable than i8-aminocamphor, 
being more closely comparable with S-dimethylaminocamphor ; when 
rated with water during h«lf-an-hour it is transformed into 

remarks {Ber., 1895, 28, 
“ I ) that on distilling dihydrocampholenolactone prepared by the 
spontaneous decomposition of ^aqueous 8-aminocamphor hydro- 
oblonde at the ordinary temperature, tho higher fractions have an 
obour more camphor-like than that of the lactone itself, and 
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suggests that at elevated temperatures the lactone is transformed 
into the hydroxycamphor corresponding with the amino^derivative. 
He records also an attempt to produce this hydroxycamphor from 
fl-aminocamphor hydrochloride and sodium nitrite, hut this led only 
to dihydrocampholenolactone. 

Having produced in the manner described above the substance 
which we believe to be ^-hydroxycamphor, an attempt was made to 
convert this into j8-chlorocamphor by the action of thionyl chloride 
in presence of dimethylaniline (compare Harzens, Compt. Tend,, 
1911, 152, 1314); this was unsuccessful, however, the sole product 
consisting of dihydrocampholenolactone. Similarly, .application of 
Harzens’ process to the o-semicarbazoue of iS-hydroxycamphor in 
the hope of arriving at the semicarbazone of i6-chlorocamphor, led 
to dihydrocampholenolactone. Furthermore, it has to be noted that 
an attempt to hydrolyse the a-semicarbazone of JJ-hydroxycamphor 
with aqueous benzaldehyde failed; benzylidenesemicarbazone was 
certainly produced, but the other product was dihydpocampholeno- 
lactone instead of d-hydroxycamphor. 

Since hydroxycamphene gives (S-chloro- and 5-bromocamphor by 
the action of chlorine and of bromine, respectively, it seemed 
possible that hypochtorous acid might give rise to ^-hydroxycamphor 
under similar conditions, although, of course, 3-chlorocamphor is 
the alternative possibility: 


HO'C.H, 




>3\i^OiH: 


~ C,H, 


/CH, 

“^-OH 


ci-aH„ 


/CHj 


The latter, iu fact, is the direction taken, a specimen of 3-chloro- 
camphor (m. p. 133°) being obtained. Hydrogen peroxide, which 
might also have yielded jS-hydroxycamphor, left hydroxycamphene 
unchanged. 


An abridged account of the results of this investigation was 
presented to the Eighth International Congress of Applied 
Chemistry^ New York, 1912. 

Royal College op Science, London. 

South Kensington, S.W. 
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XI. The Constitution of the ortho-Diazoimines. 
Part II. The 'p-Tolyl-ff-naphthatriazoles. 

By Gilbert T. Morgan and Frances M. 6. Micklethwait. 

The uncortainty formerly ejosting in regard to the constitution of 
the diazoimino-compounds or Motriazoles produced by treating with 
nitrous acid the aromatic ortho-diamines and their mon(>-.y-substi- 
tuted derivatives (I) haa been removed by the results of an investi- 
gation by one of ns in conjunction with W. Godden, in which -it 
was shown that the two benzenesulphonyl-l : 2-naphthylenediamines 
give rise to isomeric ijotriazoles (T., 1910, 97, 1702), thereby 
demonstrating that the symmetric formula (III) for these diazo- 
derivativee advocated by Griess must be rejected in favour of the 
dissymmetric configuration (II) put forward Ey Kekule : 






R<^>NX 

N 


(I-) (11.) , (III.) 

If the constitution indicated by formula (II) is possessed by 
diazoimino-compounds in general, then when X is an aromatic 
group it should be possible to obtain three isomerides, two isotri- 
azoles represented by this formula, and one triazole corresponding 
with formula (HI). 

In this investigation an attempt has been made to complete the 
series of three compounds represented by the general formula 
oB-CioHj-Ns-CjH;. 

One of these was known at the time this research was commenced, 
namely, 3-p-tolyl-l : 2-naphthaisotriazol6 (IV), prepared by Ullmann 
[Annalenj 1904, 332, 103). The triazole (VI) was obtained inde- 
pendently by Charrier and by ourselves from p-tolueueazo-i8-naph- 
thylamine; the former investigator decomposed this orthoazo- 
compouud by heating to 300°, whereas we employed the chromium 
trioxide method first introduced by Zincke {Ber., 1885, 18, 3136) : 

N=N N(C,H,)-N 


I I r 
\/\/ 
(IV.) 


\/\/ 

(VI.) 


Many attempts have been made to obtain the third isomeride (V) 
from l-p-fo/yl-l : 2 : A-triaminonaphthalene (VII), a somewhat un- 
stable base obtained by reducing 2 :4-d>ni<ro-l-p-{olyl-a-napA(Ayi- 
umin^j but although various modifications of the diazo-reaction were 
employed the desired result was not obtained. 
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With nitrosyl sulphate in 80 per cent, sulphuric acid, followed 
by treatment with alcohol and copper powder, the triamine under- 
went condensation, yielding as the main product a complex nitroso- 
derivative (compare Zincite and Campbell, Annaltn-y 1889, 255 , 
351), from which the fsotriazole could not be prepared. A small 
amount of a by-product was isolated, which appeared to be an 
ethoxy-derivative of the required isotriazole. 

The interaction of nitrous acid or the aUcyl nitrites with the 
triamine and its salts, which takes a totally different course, is very 
remarkable, inasmuch as neither of the two amino-groups undergoes 
diazotisation, one being oxidised whilst the other remains 
unchanged. 

The first effect of nitrous acid on the triamine is one of oxidation, 
the products being 2-amino-l : 4-naphthaquinoneimide (VIII) and 
p-toluidine, as indicated by the following equation : 


fH, I 
:NH H-;0-N0 

t ; 



NHH Ho;-NO 
(VIb) 


0 

/\/\nh 

I II r"*-b0jHj-NHj-t2K0 . 

\/\/ +HsO 

NH 
(Vilb) 


In the presence of hydrochloric acid the quinoneimide is precipi- 
tated as its red, sparingly soluble hydrochloride, whereas the 
p-toluidine hydrochloride is diazotised by a further portion of the 
nitrous acid or alkyl nitrite, so that the filtrate gives an azo-com- 
pound with alkaline jS-naphthol. 

With the object of elucidating the foregoing changes a compara- 
tive experiment was made with 2 : 4-diamino-a-naphthol, when it 
was found that this substance also undergoes oxidation with nitrous 
acid or the alkyl nitrites, yielding the same product, 2-amino-l : 4- 
naphthaquinoneimide. This method of preparing the substance is 
preferable to that in which ferric chloride is employed, and may 
prove to be of general application in the case of other aromatic 
polyamines and aminophenols : 

0;H Htt-NO 0 


/\/\nh, 

\/\/ 


/\/\ 


I 


nh,. 


nhh hoi-no 


\/\/ 

NH 


The hydrochloride of 2-amino-l : 4-naphthaquinoneimide is not 
diazotisable with sodium nitrite or the alkyl nitrites in aqueous, 
alcoholic, or glacial acetic acid solutions. Treatment with excess 
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of nitrosyl sulphate in 80 per cent, sulphuric acid leads to decom- 
position with loss of a portion of the nitrogen, but there ia no 
indication that any diazotisation occurs. 


Experimental.* 


\-^-Tolyl-\:^‘A-1riaminonaphthalene, 


nh/ '^ch, 

I \-/ ® 


I 1 1^^ “a 

\/\/ 


NHj 


l-Chloro-2 : 4-dinitronaphthaleQe, prepared by following XJII- 
mann’s directions (Ber., 1908, 41 , 3932; D.R.-P. 199318), was the 
starting point in this investigation. Tolueno-p-sulphonyl chloride 
(19 grams) recrystallifod from light petroleum was added to a 
solution of 2 : 4-(iimtro-a-uaphthol (24 grams) dissolved in redistilled 
dicthylaniline (30 grams), and the mixture heated on the water- 
bath for two to three hours. After extracting the product succes- 
sively with A'-hydroohloric acid, very dilute ammonia, and alcohol 
(the last solvent being used to remove tarry impurities), the residual 
l-chloro-2 ; 4-dinitronaphthalen© (yield, 19 grams) melted at 
140 — 14P, and was sufficiently pure for the next operation. 


2 ; i-Dinitro-l-p-tolyl-a-ncpIUhylamine, 

C,oH5(NO,).-NH-CrH;. 

l Chloro-2 : 4-dinitronaphthalen© (10 grams), dissolved in dry 
xvlcne, was boiled for five hours with p-toluidine (84 grams); 
ji-toluidine hydrochloride sublimed into the condenser, and, when 
diluted with alcohol, the solution yielded a copious, yellow precipi- 
tate, which was extracted with warm dilute alcohol to remove 
/; toluidine hydrochloride. The residue, which crystallised well from 
alcohol, glacial acetic acid, or xylene, separated in felted, yellow 
needles, and melted at 203 — 204'*, the yield being about 12 grams: 

0 1600 gave 18'0 c.c. N 2 at 13® and 745 mm. N'=13'05. 

requires N=13 00 per cent. 

2:4Dinitro-l-p-tolyl-anaphthylamino was also obtained by the 
simultaneous interaction of 2 : 4-dinitro-a-naphthol, p-toluidine, and 
toluene-p-sulphonyl chloride dissolved in dimethyl- or diethyl- 

aniline. 

The dinitro-compound (To grams) dissolved in 100 c.c. of alcohol 

' The earlier experimonte in this investigation were carried out by Mr. 
L liramley, It.Sc., A.R.C,Sc., for whose help we desire to express our best thanks. 
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was reduced by boiling with ammonium chloride '(1 gram), anc 
(4 — 5 grams), and a few drops of water. With the large excess oi 
zinc the reduction proceeded fairly readily to a colourless solutioa 
with an intermediate dark red stage. The filtrate from the zinc 
oxyKJompounds was diluted with cold water rendered slightly 
alkaline, the precipitated base was redissolved in i7-hydrochloric 
acid, reprecipitated with cold dilute ammonia, stirred until 
granular, and dried on a porous tile: 

0'2208 gave 30 c.c. Nj at 13° and 766 mm. N = 16‘17. 

Ci 7 H„N 3 requires N=15'96 per cen^. 

l-p-TotyM ; 2 : i-triaminonaphthaltne is a very oxidisable base 
especially in wet solvents. It resinified in air, dissolved in benzene 
with a certain amount of decomposition, and cryetallised in fan- 
shaped aggregates of glistening, colourless, opaque needles. After 
two crystallisations the triamine melted at 176 — 177°, but further 
crystallisation led to decomposition. 

The triamine, on acetylation, gave rise to a somewhat uncrystal- 
lisable product approximating in composition (N=14'63 per cent.) 

to an ethenyl anhydro-base, With p-nitro 

benzenediazonium chloride the base coupled with difficulty, forming 
a diazoamino-compound. 

Action of Nitrites on Salts of l-p-TofyM : 2 : 4- 
triaminonaphthaUne. 

Alcoholic ethyl nitrite (6 c.c. of a 33 per cent, solution) was 
added to the triamine (1'6 grams) dissolv^ in 20 c.c. of alcohol 
containing 6 c.c. of concentrated hydrochloric acid, when consider- 
able frothing occurred, nitric oxide being evolved; the solution 
reddened, and a red precipitate slowly separated, whilst the liquid 
acquired the property of developing an azo-colour with j9-naphthol. 
The red, crystalline precipitate (1-2 grams), which was readily 
soluble in water, crystallised from the aqueous solution on adding 
hydrochloric acid in short, dark red needles with a bronzy-green 
refiex. 

The filtrate from these red crystals, when added to alkaline 
d-naphthol, furnished an azo<ompound (1 gram), crystallising from 
ethyl acetate in garnet-red needles and plates (m. p. 134—135°), 
which was identified as p-tolueneazo-d-naphthol. 

The foregoing red hydrochloride was decomposed with cold dilute 
ammonia when the orange-yellow, crystalline base was recrystallised 
from benzene or absolute alcohol; it separated from the former 
soivent in nodules of orange-yellow needles, decomposing at 167°: 
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0 1423 gave 19-5 c.c. Nj at 13° and 760 mm. N = 16-20. 

01196 „ 0-3060 CO 2 and 0-0536 HjO. C=69-53; H=4-98. 

CioHaONj requires 1^=16-27; 0= 69 76; H = 4-65 per cent. 

This base is identical in composition with 2-amino-l : 4-naphtha- 
^uiaoneimide obtained by oxidising 2 : 4-diamino-o-naphthol with 
terric chloride. The dark red hydrochloride when crystallised from 
dilute hydrochloric acid gave 01=17-70, the calculated amount for 
CjjHsONaiHOl being 01=17-02 per cent. 

The foregoing experiment was modified by using ethereal ethyl 
nitrite, amyl nitrite, and sodium nitrite as sources of nitrous acid, 
and methyl alcohol and formic acid as solvents. In every case, 
however, the red hydrochloride was precipitated, even in the 
presence of copper powder. With sulphuric instead of hydrochloric 
acid the solution reddened without depositing red crystals, owing 
to the greater solubility of the 'sulphate of the amino-quinoneimide. 
The red precipitate was produced on adding hydrochloric acid. 

Action of Nitrout Acid on 2 :i-Diamino-a-naphthol. 

In order to identify the red hydrochloride produced in the fore- 
going series of experiments a saturated solution of sodium nitrite 
(0'9 gram) was added to 1 gram of 2 : 4-diamino-a-naphthol hydro- 
chloride suspended in concentrated hydrochloric acid cooled by a 
lew lumps of ice. On stirring vigorously the salt of the diamine 
became replaced by red crystals of 2-amino-l : 4-naphthaquinone- 
iniide hydrochloride, the yield being practically quantitative. 

When treated with alcoholic or ethereal ethyl nitrite or with 
sodium nitrite, 2-amino-l ; 4-naphthaquinoneimide hydrochlorido 
was not diazotised even in the presence of excess of mineral acid. 
Nitrosyl sulphate in 80 per cent, sulphuric acid decomposed the 
salt, with the formation of a brownish-yellow compound containing 
only two-thirds as much nitrogen as the original quinoneimide. In 
no case could any diazotisation of the 2-amino-group be detected. 

The sodium nitrite process for preparing 2-amino-l : 4-naphtha- 
quinoneimide hydrochloride from 2 : 4-diamino-o-naphthol hydro- 
chloride compares favourably with the older method of oxidation 
with ferric chloride (Annalen, 1865, 134, 377; 1870, 154, 312). A 
specimen prepared with ferric chloride did not depress the melting 
point of the product obtained by the foregoing method, but was 
less easily purified from the oxidising agent. 

Action of Sitroiyl Sulphate on l-p-To/yM : 2 : d-friamino- 
naphthalene. 

Nitrosyl sulphate (7 grams) was slowly Incorporated into an 
ice-cold solution of the triamine from 3 grams of 2 : 4-dinitro-l-p- 
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tolyl-o-naphthylamine, dissolved in concentrated sulphuric acij 
(10 C.C.). Frothing and diazotisation occurred at this stage, an^ 
further decomposition of nitrosyl sulphate occurred on adding 
4 grams of ice. On adding this solution slowly to 100 c.c. of cold 
absolute alcohol containing 1 gram of copper bronze, the brown 
colour changed to yellow, gas was evolved, and a yellow precipitate 
deposited. After thirty minutes the liquid no longer gave an 
azo-colour with /S-naphthol ; the yellow precipitate was then washed 
with water and crystallised from benzene, when it separated in 
pale yellow needles decomposing violently at 211 212 °: 

0'1298 gave 20 8 c.c. Nj at 14° and 746 mm. N = 18'46. 

0-1162 „ 0-2952 CO 2 and 0-0428 H,0. 0=69-26; H=4-09 
0-0990 „ 0-2505 COj „ 0-0372 h'o. 0=69-06; H = 4 - 17 .’ 
CniHoANs requires 0= 68-92; H=4-05; N=18-92 per cent. 

This formula corresponds with a substance produced by the 
combination of two molecular proportions of the isotriazolc 
C 17 H 13 N 3 , with a molecule of nitrogen trioxide, one atom of 
hydrogen being eliminated from each molecule of triazole. When 
reduced with zinc and ammonium chloride in dilute alcohol this 
compound yielded a colourless, oxidisable base, which rapidly became 
green on exposure to air, and gave yellow salts with the mineral 
acids, but no diazonium derivative. 

The alcoholic hitrate from the foregoing compound and copper 
powder on dilution with water gave a yellow precipitate readily 
soluble in benzene, and crystallising therefrom in glistening, orange 
needles, melting at 234 — 235°: ° 

0-1172 gave 13-9 c.c. Nj at 749 mm. and 11°. N= 13-91. 
C, 9 H,;Oh 73 requires N=13-86 per cent. 

Ihis formula corresponds with an ethoxynaphthawotriazcle, 
CjHjO-CijHjjNs, but the amount of the substance obtained was 
insufficient for further examination. 

2--p-Tohj'l-l : 2-Jtaphthatnazoh . — Chromium trioxide (10 grains) 
dissolved in 20 c.c. of water was added very slowly to a solution of 
10 grams of p-tolueueazo-fl-naphlhylamine (m. p, 113°) in 300 cc 
of glacial acetic acid. After two hours the liquid was poured into 
cold water, and the insoluble, brown product crystallised from 
glacial acetic acid, when ft separated in light yellow, silky needles 
melting at 149°: 

0-1573 gave 0-4531 CO, and 0-0730 H,0. C=78-57- H = 5-1G. 

0 2403 „ 33-4 c.c. N, at 15° and 748 mm. N = 16-10 
CVHijN, requires C=78-76; 11 = 5-02; >7=16-22 per cent. 

The triazole agrees in properties with the compound obtained by 
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(jharrier on heating j)-tolueneazo-/J-naphthylaniine to 300° (Atti 
jl, Aecad, Sci. Torino, 1910, 45 , 131). 

' ."i-ji-Tolyl-l : 2-naphtha»»otriazole (Ullinann, loc. cit.) was prepared 
[ly adding sodium nitrite to a solution of 2-p-tolyI-l ; 2-uaphthylene- 
(liaroine in glacial acetic acid or in alcohol containing hydrochloric 
jcid. When crystallised from alcohol or light petroleum it decom- 
posed at 146 — 147°. Eepeated crystallisation of this substance led 
to a loss of nitrogen, and the melting point gradually rose to that 
)f 1 : 2-naphthamethylcarbazole (m. p. 181°). Analysis of the 
sotriazole decomposing at 146—147° gave C = 78‘91, H=5'15,- 


Oscillation frequencies. 

2400 6 8 3000 2468 4000 2 4 



- — — 2*l» • Tohjl-ik0-naphtli(tlriazjl<. 

Z-\t-Tolyl'ttfi-nttphllui\sofriazok. 

(2 p- Tolyl-l : 2’nfiplUhyleiudiaxoi>iiine). 


X=1C 37, theory for CjjHjjNj requiring C = 78-76, H = 505, 
y=l(i 22 per cent. The melting point previously recorded for this 
substance (P., 1910, 26, 151) was that of a specimen which, as a 
result of repeated crystallisation, had undergone partial decom- 

|)osition. 

.Ihsorption Spectra . — The two foregoing isomerides were 
(.rainined spectroscopically in absolute alcohol. The triazole showed 
hvo strong bands, with the heada at 1/A 2950 and 1 /A 3650. The 
(••striazole gives one shallow band at 1/A 3500. 

We desire to express our thanks to the Research Grant Commit- 
tee of the Royal Society for a grant which has partly defrayed the 
expenses of this investigation 
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XII. — Co-ordinatim Compounds of Vanadium. Part 1, 
The Acylacetonates. 

By Gilbert T. Morgan and Henrv Webster Moss, 
A.I.C., A.R.G.Sc.1. 

The resolution of certain co-ordination compounds of cobalt, 
chromium, iron, and rhodium into optically active components by 
Werner and his collaborators has placed on a firm experimental 
basis the conception of octahedral symmetry as exhibited by these 
substances, and has facilitated the extension of stereochemical 
considerations to the chemical constitution of inorganic compounds 
in general. Two types of co-ordination compounds have been mainly 
studied from the stereochemical point of view, namely, those in 
which four and six molecules or radicles are segregated round a 
central metallic atom. 

In the former case the existence of two isomerides having the 
formula PtCl 2 , 2 NH 3 is taken to indicate that the arrangement of 
the co^>rdination complex around the platinum atom is in one 
plane, this grouping differing from the tetrahedral arrangement 
characterising carbon compounds. It is of interest to note, however, 
that even in the case of carbon compounds the plane configuration 
has been indicated as a passing phase to explain racemisatioii 
(Garner, P., 1912, 28, 67). 

In the case of co-ordination compounds containing six radicles 
or molecules segregated round the central metallic atom as in the 
case of the hexammine and pentammine (luteo- and purpureo) 
chlorides of cobalt and chromium and many other ccmiplex salts of 
these metals, it can scarcely be doubted in the light of present 
experimental knowledge that the spacial arrangement of these 
segregating radicles or molecules is that of the octahedron. 

Influence of Atomic Volume on Co-ordination . — With the great 
majority of complex inorganic salts the co-ordination number is 
either four or six, although in certain instances, for example, 
potassium molybdenum cyanide, K 4 [Mo(CN)g], the co-ordination 
complex contains eight cyanide groups. 

In a recent communication (fier., 1912, 46 , 1322) Ephraim has 
considered the influence of atomic volume on the stability of 
metallic ammine-chlorides having the general formula E"Cl 2 , 6 NH 3 , 
and shows that the dissociation pressure of these substances at any 
fixed temperature, or the dissociation temperature at any fixed 
pressure, is closely related to the atomic volume of the metal. Those 
metals with the smallest atomic volume give the most stable hexa- 
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amroinea, and, in fact, no metallic elements with atomic volumes 
greater than 14 yield compounds of this type which are stable at 
the ordinary temperature. 

On the other hand, metals u^ith high atomic volumes, such as the 
metals of the alkaline earths (A.V. of Ca = 25, Sr=35, Ba=36-5), 
yield ammine-chlorides of the type RClj.SNHj, whilst zirconium 
and thorium (A.V. of Zr=21-7, Th=21) give rise to the chlorides 
BCI^jSNHj, from which it would appear that a large atomic volume, 
whilst decreasing the stability of the complex ammineealt, leads to 
an increase in the <XM>rdination number, irrespective of the value 
of the principal valency of the metal, since both bivalent and 
quadrivalent elements give coordination compounds of the same 
order of complexity. 

The recognition of coordination in inorganic compounds renders 
necessary a revision of our views on valency. Werner assumes that 
in addition to principal valencies, which can usually be ascertained 
by electrolytic means, the central metallic atom possesses a set of 
auxiliary valencies (" Nebenvalenzen ”) which function in the 
formation of coordination compounds. These auxiliary valencies, 
like the principal valencies, are apparently to be regarded as 
integral, so that in its hexammine salts (Co,6NH3)Clj, cobalt has 
a principal valency of 3 and an auxiliary valency of 6, whereas in 
the pentammiue salts, (Co,5NH5*Cl)Cl2, the metal exerts an auxi- 
liary valency of 6 whilst retaining its principal valency of 3, one 
of these principal valencies being now implicated in the coordination 
complex. 

These hypotheses involve the assumption that chemical affinity 
is always manifested by valencies which are exact multiples of the 
adopted unit of valency, namely, that of a univalent atom or 
group. It seems, however, highly probable that the valencies of 
elements are not exactly whole numbers, and that even when the 
ictegral portions of the valencies have been satished there may 
still remain fractional parts which may, under certain conditions, 
become operative in the formation of complex substances. This 
residual affinity may be sufficiently powerful to induce the aggre- 
gation which occurs in co-ordination compounds. 

If chemical affinity is regarded as an attractive force proceeding 
equally in all directions from the centre of the sphere occupied by 
au atom, then the smaller the volume the greater will be the 
concentration of chemical affinity over its surface and the greater 
will be the effectiveness of the atom in inducing co-ordination. 

Moreover, if chemical affinity is a force which falls off rapidly 
with the distance from the centre of the atomic sphere, and it may 
quite conceivably vary inversely as the square, or even as some 
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higher power of the distance, then a comparatively slight altera- 
tion in atomic volume will produce a very marked effect on the 
stability of the co-ordination- compound. 

The forces to which these compounds owe their existence cannot 
be regarded as emanating entirely from the central atom; the 
residual affinity of this element simply serves as a determining 
factor. The stability of the arrangement thus initiated is depen- 
dent on the mutual attractions exerted on one another by the 
co-ordinating radicles or groups. It is precisely those radicles or 
groups which possess considerable residual affinity which function 
most frequently in the formation.of co-ordinated complexes. The 
general tendency to form hydrated and ammouiated metallic salts 
is to be attributed in the main to the capacity for association 
exhibited by water and ammonia molecules respectively. The 
presence of carbonyl, cyanide, nitrite, and sulphite groups in many 
stable complexes is similarly to be correlated with the unsaturated 
nature of these radicles, as contrasted with the saturated carbonate, 
nitrate, and sulphate groups, which figure less prominently in 
co-ordination compounds and give rise to less stable aggregations. 
The halogen radicles appear in many co-ordinated com'plexes by 
virtue of their higher valencies. 

The size of the atomic volume of the central element has a three- 
fold influence on the stabihty of the co-ordination compounds. 
First, if the atomic volume is small the residual affinity of the atom . 
is exerted in a more concentrated form. Secondly, the co-ordinat- 
ing molecules or radicles can approach nearer to the centre of the 
central atom when its volume is small and therefore nearer to one 
another, so that their mutual attractions become more effective. 
Thirdly, as the dimensions of the co-ordinating molecules or radicles 
are of molecular or atomic magnitude, these segregating units will# 
fill more completely the available space round an atom of small 
volume than that round an atom occupying a larger sphere. This 
filling up of the available space also conduces to stability, as is 
manifested by many stereoisomeric compounds. 

These speculations are justified by the known facts in regard to 
co-ordination compounds. The metals forming the most stable 
complexes are those of the eighth periodic family and their neigh- 
bours, and it is precisely these elements among the metals which 
have the lowest atomic volumes. The three triplets of this group 
of metals appear each at points of minima on the atomic-volume 
curve. On the other hand, the alkali metals appearing at points 
of maxima on this curve give rise to very few co-ordination 
compounds which are generally extremely unstable. 
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Symmetrica Arrangement of Coordination Unit, about the 
Centra Atom. 

f rtf “ the residual affinity 

of the central atom which has not necessarily an integral value! 
and if the formation of the complex is due in part to the mutual 
at ractioM of the a^omating units, then the question arises, what 
will be the most likely number of units to segregate round the 
central atom? It is obvious that the moat stable system will be 
that in which there is a symmetrical distribution of the forces 
interacting between the associa^g units, and this condition is 
attained by taking such a nu^er of units that they can be 
arranged symmetrically over the surface of a sphere. This problem 
has but few solutions, inasmuch as there are only five regular solids 
1 a “tatedron, cube, icosahedron, and pentagonal 

dodecahedron with 4, 6, 8, 12, and 20 vertices respectively. These 
integers wUl be the ccHirdination numbers corresponding with the 
theoretically possible most stable systems, and there is ample justi- 
fication for the belief that molecular aggregations exist correspond- 
ing with four of these oases of symmetry, that is, with all the 
possible cases, except perhaps that of the dodecahedron. 

Tetrahedra Symmetry.-Tho tetrahedron is the form governine 
the arrangement of units round the carbon atom, and it is not^ 
TOrthy that this non-meUI has the least atomic volume of all 
the elements. With a larger atomic volume and a segregation of 
four umts there is apparently a tendency for this symmetrical 
configuration to bo replaced by a lees regular plane arrangement 
as m the platino- and pallado-ammines. This plane arrangement 
has already been refepted to as a passing phase for carbon 
compounds (Garner, loc, eit.), 

Octahedra Symmetry^1l.o octahedron is the form correspond- 
ing wth the vast majority of metaUic ctnirdination compounds, 
mchdmg most of the very stable complexes of the metals of the 
eighth periodic family. The isolation of enantiomorphous modifica- 
tions of such substances as [Co, 2 CjH 4 (NHj)j,Cl 5 ]Cl and 

ICo.2C^«(NH8)j,2NH,]CV 

IS a bnlliant confirmation of the existence of this type of symmetry 
(Werner, Ber., 1911, 44 , 3281; 1912, 46 , 3287). 

Cubic Symmetry . — The cube would correspond with the arrange- 
ment of groups in such compounds as the following ; K,Mo(CNl. 
R“C1,8NH„ Ea,^8NH^ NMe.Et[II,], KJh(C,0,).,^d 

"KSlXinJ, 

Substances having this type of symmetry have been much less 
Ktensively studied than those of the octahedral group, and their 

VOL. till. 
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investigation will probably show that they present characteristic 
types of isomerism. Thorium quadriacetylacetonate, for example, 
should exist in two stereoisomeric non-enantiomorphous modifica- 
tions, differing in this respect from the teracetylacetonates, 

which on account of their octahedral symmetry should be resolvable 
into optically active enantiomorphous components. 

Icosnhedral Symmetry . — The icosahedron corresponds with the 
segregation of twelve associating units round a central atom of 
which the following complex salts may be examples: the alums, 
[R''',12H20]S04-S04R'; the double chlorides, [Mg,12H20]PtCl|,; 
[Mn,12H20](AuCl4)2; and the phosphomolybdates, 
(NH,) 3 [PO„ 12 Mo 03 ]. 

hese Symmetrical Aygregations.—Tlxe question now arises 
whether these symmetrical groupings are the only arrangements 
which obtain throughout the whole range of compounds exhibiting 
coordination. 

It might conceivably happen that the atomic volume of as 
element would be such that the circumjacent space could accommo- 
date a number of associating units not corresponding with any one 
of the coordination numbers derived from the foregoing four 
regular solids. The arrangement, although not completely sym- 
metrical, might in certain circumstances be capable of existence. 
Thorium, with an atomic volume of 21 , forms the double carbonates 
[Th(COs)s](NH,)o and [Th(C03)5]TlV The carbonate group gener- 
ally functions as two associating units, and accordingly these salts 
may correspond with the arrangement of ten points on a sphere, 
and with this number of associating units a certain degree ol 
symmetry can be attained.* 

• Dr. J. P. Johnston has kindly prepared a raodel illustrating one of two ways in 
which a polar symmetry cau be developed with this nnmber of points. Two points 
are taken at the ends of a diameter of a sphere, and round each of these points a small 
circle is described at an angular distance of SS'IS'. Squares are inscribed in thrse 
circles so that the directions of the diagonals of one are parallel to the bisectors of 
the angles between the diagonals of the other. Tlte angular distances between 
consecutive vertices of one square are then equal to the angular distances of 
its vertices from the adjacent vertices of the other. These angular distances 
are 74*51' approximately. Tho solid formed by joining the ten points has 
sixteen triangular faces, each face being an isosceles triangle. 

A second arrangement is obtained by describing the circles so that each vertex of 
the inscribed square is at an angular distance of 65'’30' from the adjacent polar 
point and from each of the adjacent vertices of the other square. 'The relative 
orientation of the two squares is the same as in the previous arraugement 
The angular distance bItween consecutive vertices of the same square will then 
be 79°32' approximately. 
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Among the elements of the fifth periodic family there are 
instances of complexes in which it is not easy to bring the co-ordina- 
tion number into line with the symmetrical groupings based on the 
octahedron or cube. 

In the double fluorides and ox3rfluorides it is generally assumed 
that fluorine and oxygen each function as a single associating unit, 
as, for example, in Marignac’s well known isomorphous series: 
K5TiFj,H50, K2CbOF,,,HjO, and KgWOjPj.HjO, It seems reason- 
able to suppose that these compounds all possess the octahedral 
symmetry, the co-ordinated complexes being composed in each case 
of six associating units, Fj, OF5, and O^F,, with oxygen as the 
spacial equivalent of fluorine in the oxyfluorides. 

Although in the foregoing example columbium falls into line 
with titanium and tungsten in giving the six-membered complex, 
yet the assumption that oxygen is the apacial equivalent of fluorine 
does not lead in general to octahedral symmetry in the case of the 
allied metal, vanadium. 

The vanadyl double oxalates and thiocyanates, 

[V0(Cj0j2]E2',2H20 and [V0(CNS)JR/,6H20, 
contain five associating units in their complexes, and a similar 
arrangement obtains in the following isomorphous double fluorides 
and oxyfluorides: VF3,R‘‘Fj,7HjO, VOFj,R“Fj, 7 HjO, and 
VOjF,BFi,7H:jO. 

Here the co-ordination groups would appear to be 5 F, OF4, and 
O.iFj respectively. Werner has recognised this difficulty, and 
endeavours to meet it by bringing a molecular proportion of water 
into the co-ordination complex, formulating the oxyfluorides 
V0F2 ,RFj, 7H2O as [R.fiHoO] [v0F4,Il20], in which there are six 
associating units round the vanadium atom. This formulation 
could be applied to all the foregoing double salts, since they all 
contain water of crystallisation, but it is not available in the 
case of the vanadyl acylacetonates described in the present com- 
munication, as these compounds crystallise without water from 
many anhydrous organic solvents; 

Anhydrous vanadium trichloride (1 mol.) and acetylacetone 
(3 mols.) interact in absolute alcohol in the presence of sodium 
hydroxide or ethoxide (3 mols.), giving rise to vanadium teracetyl- 
acetonate. As it has not been found possible to combine vanadium 
directly with carbon through the agency of the Griguard reaction, 
it is, in the highest degree, probable that in this condensation 
acetylacetone reacts in its enolic form, so that the metallic atom 
becomes attached to enolic oxygens by three oWts principal valen- 
cies, each UQSSturated acetylacetonate group functioning as two 

O 2 
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nuunPi'aHTig unite, BO that a eix-membered complex is developed 
having octahedral symmetry: 


VGI 3 -H 3 H <^:c|ch;)>®“ + 3NaOH - 

3NaCl -h 3 H 3 O + v[<o:§ohJ)>®“]>- 


Similar condensations occur with benzoylacetone and acetyl- 
methylacetone, and the products are in all probability racemic 
compounds containing two enantiomorphous components : 





Ac 


By oxidation with moist air the vanadium teracylacetonatea give 
rise to the vanadyl bisacylacetonates, substances which can also be 
produced by the direct condensation of vanadyl dichloride and the 
corresponding acylacetone: 

2CH(COCH,l3 + 

These vanadyl bisacylacetonates are soluble in the ordinary 
organic media, except ether. Their molecular complexity corre 
spends with the simplest empirical formula, since a molecular-weight 
determination in chloroform showed that vanadyl bisacetylacetonate 
is not associated. The ultraviolet absorption spectra of these com- 
pounds agree very closely with those of the teracylacetonates, and 
also with those of the acylacetones, a relationship which seems to 
indicate that the acylacetonate group is in a similar condition in 
all these substances. 

The question now arises, What is the arrangement of the five 
associating units about the central vanadium atom f Do they form 
a five-membered complex, or does the group VO function as a single 
coordinating centre attracting to itself four associating unite which 
may be arranged in one plane, as in the case of the platino- 
ammines t In either alternative there appears to be a departure 
from the normal symmetrical arrangement based on the octahedron. 

The atomic volume of vanadium (9 '3) is considerably greater than 
that of chromium (f'7), and its coordination compounds confirm 
the foregoing asedfeption as to the relationship between atomic 
volume and co-ordination in being less stable than the complexes 
containing chromium. In aqueous solution the double thiocyanates, 
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B 3 'V(CNS)e, are almoet entirely dissociated (Cioci, Zeittch. anoro. 
Ohm., 1899, 19, 308). Vanadium in the form of the trichloride 
combmes, however, with pyridine and other organic bases, and the 
products are being examined with the object of obtaining further 
evidence as to the co-ordination values which obtain in the case 
of this element. 

Expsbikxhtal. 

The anhydrous vanadium chloride employed in the following 
operations was prepared by heating vanadio anhydride in a stream 
of carbon disulphide vapour until the residue consisted entirely of 
vanadium trisulphide. This substance was then heated in a 
current of chlorine, when sulphur chloride and vanadium tetra- 
chloride distilled over, and were separated by fractionation. During 
these distillations a portion of the tetrachloride dissociated into 
vanadium tnchloride and chlorine, the unchanged tetrachloride 
was heated in a reflux apparatus until the brown liquid disappeared, 
and a dry residue of vanadium trichloride was obtained as a dark 
purple mass entirely soluble in absolute alcohol, although insoluble 
in dry Gngnard ether (Kay, T., 1880, 37, 728;, Halberstadt, Ber., 
1882 , 16, 1619). It has been stated that anhydrous vanadium 
trichloride is soluble in ether to a green solution. We find, however 
that in the absence of water or alcohol the dry chloride is insoluble 
in this medium. 

The more volatile fractions obtained in the foregoing distillations 
contained in addition to sulphur chloride small quantities of a 
very volatile vanadium derivative, which was not further examined. 

Vanadium Teracelylacetonatt, 



This compound was prepared most conveniently by adding 
aqueous sodium carbonate (1-5 mols.) to a mixture of acetylacetone 
(3 mols.), vanadium trichloride (1 mol.), and chloroform The 
co-ordination product, which dissolved in the organic solvent, was 
isolated by rapid concentration of the solution to a small bulk at 
the ordinary temperature. The transparent, dark brown prisms or 
square plates thus obtained were washed with cold alcohol, in which 
they are somewhat soluble, and were dried on the water-bath in an 
atmosphere of carbon dioxide : 

015OOgaveO-2832 COj and 00926 H,0. C = 51'5- H = 6'86 

OTOOO „ 0'0262 V=14'67. ' 

CisHjiO.V requires C=51-7; H = 6 0; V=14-7 per cent. 

The teracetylacetonato was also prepared by adding the calcu- 
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lated amount of alcoholic sodium hydroxide (3 mols.) to a solution 
of vanadium trichloride (1 mol.) and acetylacetone (3 mols.) in 
absolute alcohol. The filtrate from sodium chloride was concentrated 
in carbon dioxide, and the transparent, dark brown prisms which 
separated were recrystallised from dry ether. The substance is 
insoluble in water, and dissolves freely in chloroform or benzene; 
it crystallises from warm acetylacetone in large, well-defined, dark 
brown plates and prisms. Vanadium teracetylacetonate melts 
indefinitely at 185—190°,* and can be distilled in small quantities 
without decomposition. 

In the moist condition the teracetylacetonate readily takes up 
oxygen, and loses a molecular proportion of acetylacetone. During 
this oxidation the square plates or prisms retain their shape, so that 
green pseudomorphs after the original compound are produced, 
consisting of the following vanadyl derivative. 

Vamdium Oxybisaceti/kcetonate {Vanadyl BimeetylaeetonaU), 

The aerial oxidation of vanadium teracetylacetonate leads to the 
production of vanadium oxybisacetylacetonate, and this substance 
can also be prepared by the following method, which is applicable 
to vanadyl derivatives of other jS-diketones. 

Vanadic anhydride is reduced to vanadyl chloride by boiling 
with concentrated hydrochloric acid and alcohol. The blue solution 
thus obtained is exactly neutralised with aqueous sodium carbon- 
ate, the precipitated grey vanadyl hydroxide is washed successively 
with water and alcohol, and while still moist is dissolved in a warm 
alcoholic solution of acetylacetone. The green solution on cooling 
deposits small, bluish-green crystals of vanadium oxybisacetyl- 
acetonate, which are washed with alcohol until free from the brown 
mother liquor. The compound separates from benzene, chloroform, 
or hot alcohol in hard, transparent, flattened, bluish-green prisms, 
which are insoluble in water, sparingly soluble in alcohol, and dis- 
solving very readily in chloroform. Although practically insoluble 
in dry ether, this and the following vanadyl compounds undergo a 
slight decomposition on digestion with this solvent, a small amount 
of resinous matter passing into solution: 

0 1500 gave 0-2476 COj and 0 0790 HjO. C =45-02; H=6-86. 

0-1500 „ 0-2488 COj „ 0-0758 HjO. 0=45 24; H=6-66. 

* The melting point (265 — 266“) given in the preliminaiy note (P., 1912, 28, 
199) was rendered loo high by the presence of the oxidation product, vanadyl bis- 
acetylacetonate. 
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01130 gave 0 0, 380 VA- V= 18-65. 

CioHijOjV requires Q=45-3; H=5'3; V = 19'2 per cent. 
Molecular-weight determinations in chloroform by the ebullio- 
scopic method showed that the compound has the simple formula : 
0-1962 in 17-41 CHCSj gave A«=0-161°. M.W.=256. 

0-1688 ,.17-41 CHCla „ i<=0-139o. M.W. = 256. 

V0(C,Hj 02)2 requires M.W.=265. 

The bisacetylacetonate has no definite melting point, but decom- 
pose! and chars at high temperatures. 


Vanadium Terbenzoylacttonaie, 



When alcoholic solutions of vanadium trichloride (1 mol.) and 
benzoylacetone (3 mols.) are mixed, the green colour of the former 
substance disappears, and the liquid acquires a clear, brown tint. 
The addition of alcoholic sodium ethoxide (3 mols.) determines the 
precipitation of the brown co-ordination compound mixed with 
sodium chloride. The organic substance was extracted from this 
precipitate with chloroform, the filtered solution evaporated to 
drjTiess, and the resinous residue dissolved in benzene, from which 
the terbenzoylacetonate separated in dark, chocolate-brown leaflets, 
melting at 218 — 220®: 

0-1500 gave 0-3632 COj and 00784 HjO. 0 = 66 36; H = 5-80. 
0-2000 „ 0-0338 VA- V=9-46. 

CsoHjjOjV requirqp 0=67 4; H=5-l; -17 = 9-58 per cent. 

The terbenzoylacetonate is insoluble in water, sparingly soluble 
in alcohol or ether, and dissolves very freely in benzene or chloro- 
form. It is somewhat leas oxidisable than the teracetylacetonate, 
but is slowly decomposed on exposure to moist air, so that after 
three months a specimen had become largely converted into the 
bright green vanadium oxybisbenzoylacetonate mixed with long, 
colourless needles of benzoylacetone. 

Vanadium Oxybitbenzoylacetonate (^Vanadyl BisbtnzoyU 
acetonaie), 

or V0[<O:5g&)>CHj, 

Although formed by the aerial oxidation of the preceding com- 
pound, this substance is beet obtained by the direct interaction of 
vanadyl hydroxide and benzoylacetone. When the freshly precipi- 
tated hydroxide, after washing with water and alcohol, is warmed 
viith an alcoholic solution of benzoylacetone in slight excess, the 
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hydroxide dissolves, and the resulting green solution deposits imme- 
diately emerald-green leaflets of vanadium oxybisbenzoylacetonate : 

0-1500 gave 0-3362 COj and 0-0788 HjO.' C = 61-12; H=6-82. 

0-1500 „ 0-3296 COj „ 00627 HjO. C = 69-92; H=4-65. 

0-2446 „ 0-0590 V=13-5. 

0-1334 „ 0-0324 VA- V=13-7. 

CjoHijOjV requires C=61-69; H=4-62; 17=13-11 per cent. 

The compound is insoluble in water or ether, sparingly soluble 
in alcohol, more so in benzene, and very soluble in chloroform. It 
crystallises from a mixture of chloroform and alcohol in 
green leaflets melting at 214 — 215°. 


Vanadium Oxybisacetylmetkylacetonate (Vanadyl Bisacetyl- 
meihylaeetonatt). 



This substance was prepared by the method employed for the 
other two vanadyl derivatives, freshly precipitated vanadyl 
hydroxide being dissolved in an alcoholic solution of acetylmethyl- 
acetone. It is very soluble in chloroform, sparingly so in alcohol, 
and insoluble in water or ether. From benzene it crystallises in 
sage-green, acicular prisms, which decompose and char on heating : 
0- 1490 gave 0 2740 COj and 0-0860 HjO. C = 50-33 ; H = 6-5 
0 1733 „ 0-0535 VA' V=17-2, 

requires 0=49 3; H = 6-2; V=17-4 per cent. 
Vanadium teracetylmethylacetonate was produced in alcoholic 
solution by the interaction of vanadium trichloride, acetylmethyl- 
acetone, and sodium ethoxide; it is a brown, easily decomposable 
substance, readily taking up oxygen and passing into the preceding 
vanadyl compound. 


Comparative Study of the Absorption Spectra of Vanadium 

Trichloride^ the ^-DiketoneSj and their Co-ordination Products, 

The compounds were dissolved in absolute alcohol to .V/1000- 
solutions, and examined in thicknesses of 2, 4, 6, 10, 15, 30, 40, and 
50 mm.; the dilution was continued to 17/6000-8olution8, and 
photographs were taken again at the foregoing thicknesses. The 
instrument was a one-prism Hilger spectrometer, and the iron arc 
was used as the source of light. 

The ultraviolet absorption spectra of the foregoing acylacetonate 
were photographed, and compared with those of their generators, 
vanadium trichloride, vanadyl dichloride, acetylacetone, acetyl* 
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methylacetone, and benioylacetone. Absorption curves were plotted, 
and those for the acylacetonea themselves were found to agree with 
the results obtained for these substances by Baly and Desch 
(T., 1904, 86, 1029; 190B, 87. 766). 

Fia. I. 

Otciilatim freqxuneitt, 

keelylaulont. 

. — . Vai\adylhi»acdylaccUmate. 

Vanadium taracetylaeetonaU. 

2400 6 8 8000 2 4 6 8 4000 2 . 4 



Btntoylaetlont. 

Vanadyl biAbenzoylactiowU. 

• — Vanadium UrbeimylacetonaU. 

Fra. 2. 

The curves for vanadium teracetylacetonate and vanadyl bis- 
acetylacetonate are closely related, and correspond in general form 
with the curve for acetylacetone, except that they are shifted 
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towards the red end and the absorption bands are persistent at 
greater dilutions (Fig. 1). The curves for vanadium terbenzoyl- 
acetonate and vanadyl bisbenzoylacetonate are almost superposable, 
that of the former compound being slightly more towards the red, 
with a somewhat more persistent band (Fig. 2). A similar relation- 
ship holds between the bands of acetylmethylaoetone and vanadyl 
bisacetylmethylacetonate (Fig. 3). 

On the other hand, it will be noticed that at these dilutions the 

Fm. 3. 

OsciUation frfquencies. 

2400 6 8 3000 2 4 6 8 4000 2 4 



MdhylaeeiylaceUme. 

Varuulyl bhnulhylaeetyliceUmaie. 

• — • — Vaiutdium irithloride. 

Vanadyl dichUnide. 

inorganic generators of these co-ordination compounds, vanadium 
trichloride and vanadyl dichloride, show no absorption bands, but 
merely general absorption^ the curve of the former compound being 
much further into the ultraviolet than that of the vanadyl 
compound. 

The authors desire to express their thanks to the Research Grant 
Committee of the Royal Society for a grant which has partly 
defrayed the expenses of this investigation. 
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Chemical Reactivity and Absorption. Part II. 
The Variation of Absorption with Concentration 

By Edward Charles Cyril Baly and Francis Owen Rice. 

In two recent papers (Baly and Krulla, T., 1912, 101, 1469; Baly 
and Rice, ibid., p. 1475) an explanation of the phenomena of ultra- 
violet absorption was put forward. It was pointed out that if the 
afiSnities of the various atoms in any molecule be considered, it 
will be evident that a single free molecule must be the centre of a 
6 eld of force due to the condensation together of the force-lines 
having their origin in the afSnities of the atoms. Clearly the 
chemical reactivity of any molecule must depend on the free 
existence of the atomic affinities, and therefore the formation of 
these condensed force-fields will cause a great decrease in the 
affinity and the reactivity. If the balance of affinities of opposite 
type, basic and acidic, within any molecule be complete, then the 
condensation of the force-lines due to them will also tend to be 
complete. Such molecules will possess a vanishingly small 
reactivity. 

This condition occurs in the case of simple molecules such as 
HCl and NH 3 , COj and CaO, and in this is to be found the 
explanation of the fact that such pairs of substances do not react 
together in the pure dry state. If the condensed systems be 
unlocked by some means, then the affinities will become free, and 
chemical reactivity will begin to make its appearance. One of the 
possible means of opening up these condensed systems is by the 
admixture of other molecules possessing residual affinity, that is 
to say, molecules in which the opposite types of affinity are not 
balanced, so that after the maximum condensation possible has 
taken place there is left over a residue. The lines of force due to 
this residual affinity will interpenetrate the closed systems of the 
unreactive molecules, with the result that they will become opened 
partly or wholly, and they will develop chemical reactivity towards 
other similarly-opened systems. For this reason the extraordinary 
influence of water-vapour in causing the above pairs of substances 
to unite together may be understood. 

Again, it appears that light waves also are able in many cases 
to open the closed systems, for we have definite evidence that many 
chemical reactions, such as, for example, the union of hydrogen 
and chlorine, are catalysed by the light rays. Inasmuch as the 
light in opening the system is doing work against chemical forces, 
this gives us a rational explanation of the selective absorption of 
light. 
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A point of some considerable interest may be noted in connexion 
with the closed field of force surrounding a complex molecule. It 
is evident that in such a case as .this the potential gradient within 
the closed field will be complex, and the tendency will be for the 
solvent or the light waves to attack that portion of the system 
where the potential gradient ie the steepest. This at once suggests 
the fact that a complicated system such as must surround the more 
complex molecules will be opened in stages, and on this conception 
was based a theory of fluorescence, and some definite evidence was 
brought forward in strong support of it. 

Although, as has been pointed out, light waves have the power 
of opening the systems, it does not necessarily follow that light 
alone should always he able to open a system, especially if the 
substance in question is in the absolutely pure state. On the other 
hand, such substances as are very little affected by light rays in 
the pure state may have their systems sufficiently opened by means 
of a solvent for the light rays to act on them and to open their 
systems still further. This point is capable of direct observation 
because it is perfectly possible to measure quantitatively the 
amount of light absorbed by a given quantity of a substance, both 
in the pure state and also in solution in some diactinic solvent. 
It is evident that if the closed system of a substanee were opened 
up by means of solution in some solvent, the quantity of light 
absorbed 6y the substance in the pure state and in solution would 
be different. In fact, this would afford a reasonable explanation 
of the progressive variation that has so frequently been observed 
from Beer’s law. It would follow from the conception here put 
forward that in the case of a substance, the closed field of force of 
which is opened by a solvent, the amount of light absorbed should 
increase with the dilution, provided, of course, that the thickness 
of the solution were comparable. In the ideal case one would 
expect the following series of phenomena to be realised. If the 
quantity of light absorbed by a given thickness of the pure 
substance were measured, then, according to Beer’s law, this quan- 
tity should also be absorbed by double the thickness of a solution 
in some diactinic solvent of that substance with a concentration of 
50 per cent., and so on. On the other hand, if the solvent tends to 
open the closed force fields of the substance in question, then the 
absorption of the solution will be greater than that of the pure 
substance. Further, the absorption should increase with further 
dilution until a maximum is reached. If the dilution be still 
further increased, the absorption should then diminish until it 
finally vanishes. It most clearly be understood that this series 
of phenomena can only be observed if a single simple condition of 
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opening up the closed field of force comes into play. If on increas- 
ing the dilution a second stage of the opening up is involved, it is 
manifest that the above quantitative relations will not hold. 

We have made several quantitative investigations of the amount 
of light^ahsorbed, and we find that the facts observed are very 
similar to those which the theory. led us to expect. 

Strictly speaking, such observations as these should be made by 
means of a spectrophotometer, but as our observations dealt with 
ultraviolet’ absorption it was not found possible to devise a satis- 
factory spectrophotometer for this purpose. The substance most 
completely investigated by us was ethyl acetoacetate, the absorption 
curve of which is shown in the figure, and although we were not 
able to make direct spectrophotometric measurements, yet it is evi- 
dent that the height on the ordinate at which the step-out on the 
absorption curve appears will give a relative measure of the amount 
of light absorbed. In other words, by comparing together these 
heights obtained under different conditions of 
solution we were able to observe these thicknesses OsciUalion frrpiencies, 
of material which just allowed the light to 
pass through, and these thicknesses at once give 
a quantitative relation of the amount of light 
absorbed. It will be understood that this will 
depend entirely on the constancy of the source 
of light used, for if any variation takes place 
in the intensity of the source of light used it is 
evident that inaccurate values will at once be 
obtained. The source of light used in our experi- 
ments was the electric spark between carbon poles which had been 
boiled successively in concentrated solutions of uranium nitrate and 
ammonium molybdate and heated to redness after each such 
treatment. 

In using this source it was found that exceedingly constant 
results were obtained. A further point of difficulty was at first 
met with in the developing of the photographic plates after 
exposure, but this was readily overcome by always using the same 
strength of developer and leaving the plates in this solution for the 
same time in every case. We then had little difficulty in obtaining 
perfectly constant results. In order to ensure the greatest accixraoy, 
as many comparative expostiree as possible were taken on the same 
plate, so that every one of these was subject to the same conditions 
in development. 

In the measurements of the absorption of the pure substances 
and their concentrated solutions it was, of course, necessary to use 
very thin layers, and for this purpose a special cell was designed 
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and made for ua by Hilger, somewhat resembling that used by 
Purvis in his work on the absorption of pure substances. The cell 
consists of two quartz plates, which are similar to those used in the 
Perot and Fabry interferometer. Each plate is about 10 mm. thick, 
and whilst one is mounted on a rigidly fixed stand, the other is 
mounted on a very accurate micrometer screw, so that the'distance 
between the two can be adjusted. The micrometer screw is pro- 
vided with a vernier by means of which the distance between the 
plates can be read to 0 001 mm., and the whole mounting is very 
massive, so that there is little danger of displacement when very 
thin films of liquid are employed owing to the pressure due to 
surface tensions. 

Before any experiments were done the zero of the instrument was 
checked by bringing the two quartz plates as close together as 
possible, and observing the set of interference fringes produced by 
the air layer between them. 

It has already been said that the relative amounts of light 
absorbed by the substance under investigation were obtained by a 
comparison of the thickness through which the light rays corre- 
sponding with the absorption band were just transmitted, for 
example, in the case of ethyl acetoacetate a fl^ZOOO-solntion in 
alcohol, this transmission just took place at a thickness of 30 mm., 
that is, in plotting the absorption curve of a A'/ ^OOO-solution the 
head of the absorption band was found at 30 mm.; at iV/ 1000-con- 
centrations this step-out was found with a thickness of 16 mm. 
With N [iOO- or rV/ 20-solutions the thicknesses at which the step-out 
occurred were 0 3 mm. and 3 mm, respectively. 

It will be seen that these thicknesses are inversely proportional 
to the concentration, and therefore over this range of concntration 
Beer’s law holds good. On the other hand, in the case of a 
iV/ 2-solution the thickness at which the step-out occurred was found 
to be 0 05 mm., when, of course, from Beer’s law it ought to be 
0 03 mm. In the case of the iF/ 2-solution, therefore, less light is 
absorbed than would be expected from Beer’s law, because a 
greater thickness of that solution is necessary to produce a given 
absorption than that calculated from Beer’s law. With increasing 
concentrations the divergence from Beer’s law is still further 
marked, and in the case of the pure substance this divergence ie 
very great indeed. 

The complete set of observations are contained in table I, in 
which the first column contains the molecular concentration of the 
material. ”1116 second column shows the actual observed thicknesses 
through which the light of the absorption band is just transmitted, 
and in the third column are the thicknesses calculated from Beer's 
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law. In the fourth column are shown the differences between the 
observed and calculated values, whilst the fifth column contains 
the ratios of these differences to the calculated thickness. 

The greatest concentration obtainable, of course, was the pure 
substance itself, which was approximately 7’923A’. On attempting 
to examine a still greater dilution than A^/2000 in alcohol, it was 
found impossible to obtain accurate measurements owing to the 
fact that with the long length then necessary the absorption 
exerted by the alcohol came into play. 

This, however, does not hold good in the case of water, because 
pure distilled water is quite diactinic up to very long lengths. We 
therefore Investigated aqueous solutions of ethyl acetoacetate, 
starting with the most concentrated solution which could con- 
veniently be managed in this solvent, which was ^7/20. It was 
noticed at once that the absorptive power of the aqueous solution 
is very much less than that of the alcohol solution of the same 
concentration, but this, of course, does not prevent any compari- 
sons being made between any set of observations taken with the 
same solution. In table II are shown the results obtained with 
some aqueous solutions of ethyl acetoacetate, and it will be seen 
that in the case of the first two. Beer’s law holds good. In the case 
of the A' /500-solution the absorption is distinctly less than Beer’s 
law would lead us to expect, and in the case of the A’/lOOO-solution 
the selective absorption has entirely disappeared. 

These results seem to us to be of considerable interest, for, 
although the same solvent has not been used throughout, it is quite 
evident that, starting from the pure substance, an increase in the 
amount of solvent present first of all causes a progressive increase 
in the aqiount of light absorbed until a constant maximum is 
reached. Further dilution then causes a decrease in the absorp- 
tion, which is followed by an entire disappearance of the selective 
absorption. 

Inasmuch as this result is exactly that prophesied by the genial 
theory advanced above, we feel that it may be regarded as affording 
very great support to the theory. 

In case it may be urged that the disappearance of the selective 
absorption in the case of the aqueous solution is due to the ionisa- 
tion of the ester, it may be pointed out that a A'/ lOOO-solution in 
water at which the concentration of the selective absorption has 
disappeared, only about O'l ^r cent, of the ester is ionised. 

We have also examined pyridine, and find somewhat similar 
results, although we have not yet been able to reach the dilution 
at which the pyridine ceases selectively to absorb light. In table 
III are shown the results given by pyridine, water being used as a 
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solrent From this statement it will be seen that a constant 
maximum is not reached before il^/60K!oncentration, and that the 
deviation from Beer’s law with greater concentrations is even more 
strikingly marked than in the case of ethyl acetoacetate. The first 
set of observations in the table refer to pure pyridine, which is 
about It may be pointed out that pyridine exhibits a very 

well-marked and deep absorption band, and the thicknesses given 
in table III refer to those thicknesses through which the rays of 
light correspond with the absorption band are just transmitted, 
that is, they refer to those thicknesses at which the head of the 
absorption band is observed. 

We would draw attention to the fact that we find some diverg- 
ence between our observations and some given by Purvis; for 
example, Purvis (T., 1910, 97, 1646) states that no selective 
absorption is shown by films of aniline, even when the thickness 
is reduced to 0 001 mm. We find, however, clear evidence of the 
well-known absorption band, which, indeed, extends over a range 
of 0'015 to 0’009 mm. 

It seems only reasonable to conclude from this that the thicl- 
ne^es which Purvis gives in his papers are wrong. We would 

Table I. 


Ethyl Acetoacetate and Alcohol. 


Normality. 

Obaerred 

thickness. 

Calculated 

thickness, 

a. 

Difference, 

ob8.-~*calc., 

b. 

hfa. 

7 ’923 

mm. 

0-016 

mm. 

0-001893 

mm. 

0-015107 

7-4 

5 0 

0-020 

0-003 

0-017 

5-7 

2-0 

0-028 

0-0075 

0-0205 

2-7 

I'O 

0-037 

0-015 

0-022 

1-6 

0-5 

0-05 

0-03 

0-02 

0 67 

0*1 

0‘I5 

0-15 

0 

0 

0-05 

0-3 

0-3 

0 

0 

0-005 

3-0 

3-0 

0 

0 

0 0025 

6-0 

6-0 

0 

0 

0-00125 

12-0 

12-0 

0 

0 

0 001 

15-0 

15-0 

0 

0 

0-0005 

30-0 

30-0 

0 

0 

Normality. 

Table U. 

Ethyl Acetoacetate and Water. 

Calculated Differeoce, 

Observed thickueas, obs.-^calc.f 

thickness. a. » 5. 

bja. 

0-05 

mm. 

6 

mm. 

$ 

min. 

0 

0 

0*025 

12 

12 

0 

0 

0‘01 

25 

30 

-6 

-0*17 

0 002 

120 

»150 

-80 

-0-2 

0-001 

Selective ab^rption ceased 
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Table Btl. 


Pyridine and Waltr. 


Normality, 

Observed 

thickness. 

Calculated 

thickuess, 

a. 

Difference, 
obs.— calc. 
h. 

bja. 

12 '4 

mm. 

0*010 

mm. 

0*00064 

mm. 

0-00936 

14*7 

10 -0 

0*011 

0*0008 

0*0102 

12*7 

7-0 

0*013 

0*00114 

0*01186 

10*4 

6*0 

0*014 

0*0016 

0*0124 

7*7 

4-0 

0*015 

0*002 

0*0130 

6*5 

2’0 

0*019 

0*004 

0016 

3*7 

1-0 

0*024 

0*008 

0*016 

2*0 

0-2 

0*067 

0*04 

0 027 

0*67 

0-02 

0*40 

0*40 

0 

0 

0‘002 

4*0 

4*0 

0 

0 

0*0002 

40*0 

40*0 

0 

0 


suggest that the mounting of the quart* plates in his cell is not 
sufficiently rigid to stand the strain produced by surface tension of 
the very thin dims. If this were so when the plates are brought 
close together with a thin film of liquid in between them, the 
readings given by the instrument are very much smaller than the 
real thickness of the film owing to the fact that the plates have 
been forced apart by the surface tension. We would point out that 
if our instrument, even much more rigid though it be than that 
used by Purvis, is subject to the same error in a less degree, then 
such an error would tend to decrease the deviation that we have 
observed from Beer's law. In other words, if our readings are 
subject to a correction from this cause, such a correction would 
iucrease the deviations which we have observed. 

The Umvebsitv, 

Ljvkbfool, 


XIV. — 2Vie Constitution of Cytisine, the Alkaloid of 
Cytisus Laburnum. Part 1. The Synthesis of 
a-Cytisolidine and of ff-Cytisolidine* 

By Abthub Janes Ewins. 

Cytisine, the poisonous alkaloid of the common laburnum (pytisut 
laiumum), was first isolated in a pure state by Husemann and 
Marme {Ztitsch. f. Chcm., 1865, 1, 161), who gave it the 
formula CjjHjjONs. Partheil (Ber., 1890, 23, 3201), however, 
showed the true composition of the alkaloid to be CnH^ONj, and 

* This comaunication forms part of an i&veatigation which is being carried out 
in collaboration with Dr. 6. Barger. 

V0L.,Cia H 
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this formula was confirmed by Buchka and Magelhaes (Bar., 1891, 
24, 273, 674), as well as by subsequent workers. 

The alkaloid is present in many other plants, for example, in 
other kinds of oytisus and in VUx mropaeus, the common gorse, 
the " ulexine ” of which, isolated by Gerrard {Ber,, 1886, 19, 838), 
was shown by Partheil and others to be identical with cytisine. 

The interest attaching to this alkaloid has been very oonsiderablj 
increased by the recent work of Dale and Laidlaw (J. Pharm. Exp, 
Ther., 1912, 3, 205), who have shown that its physiological action 
is in all respects qualitatively and almost quantitatively indistin. 
guishable from that of the very poisonous alkaloid nicotine. The 
question of its chemical constitution accordingly becomes of interest 
in so far as one might perhaps expect some chemical relationship 
with that of the latter alkaloid. 

The chemical constitution of cytisine has previously been worked 
at chiefly by two investigators : Partheil (loc. cit.), and more espect 
ally by M. Freund and his co-workers (Ber., 1901, S4, 616; 1904, 
37, 16; 1906, 39, 814). To the latter the following main facts 
with regard to the alkaloid are due. On treatment with hydriodic 
acid and phosphorus at a high temperature (230°) the alkaloid is 
decompose, yielding as the main products of the reaction the 
following substances: 

(а) Cytisoline, C„H„ON, a feebly basic, crystalline solid, melting 
when pure at WS®. 

(б) 8-Qytisolidine, Cj,H, 5 N (Freund), a basic oil, yielding i 
crystalline picrate (m. p. 229°) and platinichloride (m. p. 234°). 

(c) A mixture of hydrocarbons melting at 185 — 230°. 

(if) Ammonia. 

Of these products, cytisoline on reduction with sodium and 
alcohol gives a base, a-cytisolidine, C^HijN, considered by Freund 
to be isomeric with ^-cytisolidine. This base yielded an oily picratc 
and a crystalline platinichloride melting at 216°. Further, cytisoline 
on oxidation with chromic acid gives an acid, cytisolinic acid, 
C]oH 50 N(C 02 lt), obviously by oxidation of a methyl group in tie 
molecule. 

Lastly, Freund {Ber., 1904, 37, 16; 1906, 39, 814) showed tiat 
on electrolytic reduction, cytisine, CjiH^ONj, was converted into s 
base, tetrahydrodeoxycytisine, CiiHjjNj. Experiments soon showed 
that the main hope of gaining any further knowledge of the con- 
stitution of the alkaloid lay in the elucidation of the constitution 
of the products obtained by Freund by the action of hydriodic acid 
Many attempts were made to obtain some product of oxidatioB 
from cytisine which would throw some light on the problem of it! 
constitution. Cytisine is very readily attacked by oxidising agenta 
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such M potassium permanganate and chromic acid, but, however 
the conditions of oxidation were varied, no pure product could be 
isolated except oxalic acid. 

Equally disappointing were the attempts which were made to 
decompose the alkaloid by the action of acids or alkalis at high 
temperatures. Towards these reagents cytisine is stable to a 
remarkable degree. After heating with concentrated or dilute 
sulphuric or hydrochloric acids to temperatures of from 200*’ to 
250°, or higher, for some time, the greater part of the alkaloid 
was recovered unchatiged. Only with a saturated solution of 
hydrogen bromide in acetic acid, at a temperature of 250°, was 
there any indication of the formation of a new crystalline deriv- 
ative, and even in this case the yneld was extremely small. These 
experiments were consequently abandoned. 

In repeating the experiments of Freund it was noticed that the 
base a-cytisoUdine, obtained by the reduction of cytisoline by the 
action of sodium in alcohol, when dissolved in sulphuric acid and 
treated with a drop of nitric acid, gave a carmine-red colour shading 
to blue at the edge of the liquid. This reaction is somewhat similar 
to that given by tetrahydroquinoline, and it was considered probable 
that a-cytisoUdine might be a substituted tetrahydroquinoline. 
Freund himself had considered the possibility of its being 1 ; 8-di- 
methyltetrahydroquinoline, but synthesis of the latter compound 
had shown that this was not the case {Ber., 1904, 37, 22). The 
absence of a methyl group attached to the nitrogen atom of the 
ibaae was easily shown, since a determination carried out according 
jto the method of Herzig and Meyer for such a grouping gave a 
[negative result. Moreover, since cytisoline has been shown to 
jcontain a methyl group, it follows that a-cytisolidiue must be a 
dimethyltetrahydroquinoliue if it is indeed a derivative of tetra- 
hydroquinoline, and cytisoline a hydroxydimetbylquinoline. The 
general properties of cytisoline gave considerable support to the 
jbove hypothesis when compared with those of the corresponding 
hydroxyquiuolines already described in the literature. Like these 
ierivatives, cytisoline is a feeble base. Its salts are dissociated 
tiy water, it gives a brownish-red coloration with ferric chloride 
lolutiou, and on reduction it loses oxygen, taking up four atoms 
)f hydrogen to give a base volatile in steam. 

Excluding the bases containing a methyl group attached to the 
litrogen atom, there are possible twenty-one isomeric dimethyl- 
etrahydroquinolines. Of these, some ten are mentioned in the 
iterature, but few of these are by any means well characterised. The 
ask of identifying the base was therefore no light one. The syn- 
hesis of what were considered to be the more likely of these 

H 2 
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dim6thTltelrahydroqaii.olm6s was commenced in ^llaboration wth 
" King, L some of the resulte of to work are descnbed in 

the succeeding paper (Ewins and King, p. )■ 

The work !aLS It in this direction nnenpecteay lhr^ a 
further light on the relationship of a-cytisolidma to ^ytisrfidine, 
the basic oil obtained by the action of hydrate Mid on cytisine. 
The last-mentioned authors found a well-marked and fairly instant 
difference in the properties of the dimethyltetrahydroqumolines and 
the corieaponding dimethyltpiinolines, chiefly in the melting points 
and solubilities of their salts. A slmUar reUtionsbip was otwerued 
to exist between the o- and P-cytisolidines, and a cloeer examination 
and analysis showed that the latter possessed the composition 
CjiH„N, and not C„H, 5 N, as stated by Freund {loc. cit.). It was 
therefore very probable that a-cytisolidine was the dimethyltetra- 
hydroquinoline corresponding with the dimethylquinoline, ^-cytiso- 
lidine, a relationship which was readily confirmed, /fl^iytisolidine on 
reduction with sodium in alcoholic solution giving a base identical 


with a-cytisolidine. 

The problem thus resolved itself into the identification of 
jS-cytisolidine as (probably) a dimethylquinoline. Here, again, there 
are twenty-one possible isomerides, of which about a dozen have 
been described, but again for the most part very imperfectly. 

Finally, after a number of these dimethylquinolines hjd been 
prepared, the eynthesis of 6:8-diinethyIquinoIine from »i-4-xylidine 
was carried out. The base so obtained proved to be identical with 
13-cytisolidine, and on reduction yielded another base identical with 
o-cytisolidine. The constitution of these two bases is thus estab- 
lished beyond doubt. Further, cytiaoline must be a corresponding 
hydroxydimethylquinoline. This is confirmed by the fact that on 
distillation with zinc dust iB-cytisolidine is obtained. The position 
of the hydroxy-group is, however, as yet undetermined; but it ij 
most probably either in the 3- or ^position, since 2-bydroxy-6:8- 
dimethylquinoline prepared by the action of bypochlorous acid on 
6 : 8-dimethylquinoline, although agreeing closely in general proper- 
ties with cytisoline, was found to be different. 5-Hydroxy-6 : S-di- 
methylquinoline was also synthesised, but the properties of this 
substance differ considerably from cytisoline, owing to the phenolic 
character of the hydroxy-group, for which reason also 7-hydroxy- 
6 ; 8-dimethylquinoline may most probably be eliminated. Experi- 
ments to determine the constitution of cytisoline are in progress. 

The constitution of cytisine itself still remains an open question. 
It is to be noticed, however, that cytisoline, C]]H,]ON, which, from 
the results recorded m this communication, must be a hydroiydi- 
metbylquinoline, is formed from cytisine by the loss of the element! 
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of ammonia alone. The manner in which this elimination takes 
place is at present quite unknown. The most simple explanation is 
perhaps that cytisine is formed by the fusion of three rings (benzene, 
pyridine, and pyrazole rings), somewhat according to the following 
scheme : 

. 

\/\/ 

I ? 

c— 

Such a compound might conceivably loss ammonia under the 
conditions described, to yield dimethylquinoline derivatives; but 
there is so far no direct evidence in support of such a structure. 

Expebimental. 

The Action of Hydriodie Acid and Phosphoruc on Cytisine. 

The method employed by Freund (5er., 1904, 37, 16) to obtain 
cytisoline was as follows; Two grams of cytisine, 1 gram of red 
phosphorus, and 10 c.c. of hydriodie acid (D 1’7) were heated in 
sealed tubes for four hours at 225—230°. In this way 5 grams of 
cytisoline were obtained from 40 grams of cytisine. Experiment 
conBrmed these results, but a slight modification was adopted by 
which the yield was somewhat increased. This consisted in heating 
2 grama of cytisine, 0'4 gram of phosphorus, and 4 c.c. only of 
hydriodie acid to 230 — 235° for three hours. In this way, an 
average yield of 3-5 grama of cytisoline (m. p. 180°) was obtained 
from 20 grams of cytisine. At a slightly lower temperature a 
somewhat less pure product was obtained consisting of cytisoline, 
together with a substance or substances possessing very similar 
properties which render purification a matter of considerable diffi- 
culty. The reaction product was treated in a manner somewhat 
different from that employed by Freund. The contents of the tubes 
were poured into water, and on keeping the crystalline cytisoline 
separated out and was collected. The acid filtrate, on neutralisa- 
tion, yielded a further small quantity of cytisoline. The solution 
was finally rendered alkaline with sodium hydroxide and distilled 
in a current of steam, when jS-cytisolidine, together with a little 
a-cytisolidine, passed over. The yield of the base was small. Prom 
the residue in the distilling flask a considerable amount of 
unchanged cytisine could be recovered by extraction with chloro- 
form. 
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The Formation of fi Cytisolidine from Cytisoline by Distillation 
with Zinc Bust. 


Four grams of cjlisoline were distilled over zinc dust and zinc 
pumice in a current of hydrogen at a dull red heat. The red, oily 
distillate was dissolved in dilute (5 per cent.) hydrochloric acid, 
and the filtered acid solution extracted with ether. The small 
amount of extracted material was discarded. The aqueous solution 
was then rendered alkaline with sodium hydroxide, and again 
extracted with ether. The ethereal solution was washed with water, 
dried over anhydrous potassium carbonate, and the ether evapor- 
ated. The residue was distilled, and 0'9 gram of a colourless, limpid 
oil boiling at 132 — 133°/ 14 mm. was obtained. This base was easily 
shown to be identical with jS-cytisolidine by comparison of ite salts. 
The identity is shown in the following table : 


Base from cytisoline. 


Picrato 224’ 

Platiniciilorido 234—235 

Nitro-derivatire 104 


O-CytisoIidiDe. 

224—226’ (Frennd 229’) 

234-286 

104-105 


The melting points of mixtures in all 


these cases showed no 


The Synthesis of ^-Cytisolidine {^'.S-Dimethylquinoline), 


6 :8-Dimethylquinoline was originally obtained by Leeds (Ber., 

1873, 16 , 289) by the dry distillation of xylidineacrolein, and was 
by him termed kryptidin. It was then obtained by Berend {Ber., 

1874, 17 , 2716) from m-4 xylidine by the Skraup synthesis. 

For the preparation of the base the latter method was employed. 
Ten grams of ni4-xylidine, 5 grams of nitrobenzene, and 24 grams 
of glycercl were heated together in a large flask on a sand-bath, and 
20 grams of concentrated sulphuric acid were gradually run throngb 
a dropping funnel into the heated mixture. In this way the reaction 
proceeded quite smoothly. The product was worked up in the usual 
manner, and fi'S grams of a base boiling at 133— 134°/14 mm. were 
obtained. (Found, C=83'9; H = 7T, Calc., C=84-0; H=7'0 per 
cent.) 

The identity of this base with cytisolidine is shown by the follow- 
ing table ; 


6 :8-Din)4;thylquinoline. 

Boiling point 133-131714 mm. 

Picrate 221—224 

Platiiiichloride 234—235 

Hydrochloride 246 

Nitro-derivatiTe 105 ' 


fl-Cjtisolidine. 
132-133714 mm. 
224— 225 (Freund 229°) 
284—286 
2B0-260 
101-106 
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Mixed melting points in all cases showed no depression. 

The formula CjiHibN assigned by Freund {he. dt.) to 13-eytisoli- 
dine was thus shown to be inaccurate. A specimen of /S^Ttisolidine 
pii^ate melting at 224-225° obtained from cytisine bVSe ^n 
of hydriodic acid, was analysed with the following result ; 

0-1038 gave 0-2024 COj and 0-0354 H^O. C=63-2; H = 3-8 
GiiHiiN.CjHaOjNj requires 0=52 8; H = 3-6 per cent. 

The Synthem of a^ytUolidint {i>:&-D{methyl\-.2-.Z-.Uetra- 
hydroquinoline). 

Three S^ms of 6 ; S^iimethylquinoline were reduced in alcoholic 
solution with 5 grams of sodium. The mixture was diluted with 
water, the alcohol evaporated off. and the residue distilled in a 
current of steam. The distillate was extracted with ether, the 
ethereal solution washed and dried in the usual way, and the residue 
after evaporation of the ether distilled under diminished pressure 
There were thus obtained 2-1 grams of a liquid boiling at 137°/ 
11 mm. j ® ‘ 

0-1582 gave 0 4746 COj and 0-1328 HsO. 0=81-8; H=9-3 
CiiHijN requires 0 = 82 0; H=9-3 per cent. 

This was proved to be identical with a-cytisolidine by the prepara- 
table°^ * salts and derivatives, as shown by the following 

8: 8- Dimethyl. «-CytisoIidine. 

1:2:3; t-tetra- . ■. ^ 

„ . . bydroquinoline. Freund, Ewiiis. 

i'iatixiichloride..., 214—215 yi/'* 

Iodide of methjl derivative.. 166 _ 

Beozoyl derivativo IQ 3 _ ^^^103 

Melting points of mixtures in all cases showed no depression. 

Since 6:8.<fm«<Ay7-l:2:3:4-7e<raAydrojm-no/i'n< has not previ- 
ously been synthesised, a more detailed account of its salts and 
derivatives follows. 

The jneraU is best prepared by the addition of an ethereal 
Bo utiou of picric acid to an ethereal solution of the base. The 
Ba t IS not ii^ediately precipitated, but on addition of light 
^ roleum and rubbing with a glass rod, a gummy, reddish-yelL 
» id separates, which gradually hardens, and can then be collected 

tint “'Edition of lighi 

LSg !t plates. 

In the presence pf water this salt shows a very great tendency 
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to separate aa an oil. Freund’s failure to crystallise thU salt is 
probably explained by this fact. 

The btnioyl deriTative is readily prepared by the Schotten- 
Baumann reaction, and crystallises from dilute alcohol in prisms 
melting at 103° : 

0T468 gave 0-4358 CO, and 0 0922 H^O. C=81-0; H=7-0. 

CijH„ON requires C=81-5; H = 7-2 per cent. 

1:6: S-Trimethpl-1 : 2 : 3 : i-tetrahydroqninoUne Bydriodide. 

This salt is produced by the addition of one molecule of methyl 
iodide to 6 : S^imethyl-l : 2 : 3 : 4-tetrahydroquinoIine. 

6 : 8-Dimethyl-l : 2 : 3 : 4-tetrahydroquinoline (0-4 gram) was boiled 
for a few minutes with a slight excess of methyl iodide. The 
solution was evaporated to dryness, the residue dissolved in a little 
methyl alcohol, and dry ether added, just insufBcient to produce a 
precipitate. On keeping, crystals of the above salt separated out. 
They formed prisms melting at 164 — 165° (0’26 gram) : 

0-1242 gave 0 2156 COj and 0 0638 HjO. 0 = 47 4; H=6-7. 

CjjHijNjHI requires C=47-6; H=5-9 per cent. 

Teb Weuoome Phtsioiooicai. Rbsbaeoh Laboratokieb, 

Hbrkk Hill, S.E. 


XV . — The Synthesis of Soim New Dimethyl tetra- 
hydroquinolines. 

By Arthur James Ewins and Harold King. 

In the course of an investigation which is being carried out by one 
of us in conjunction with Dr. G. Barger, it became necessary for 
the purpose of comparison to prepare certain hydroxydimethyl- 
quinolines and their reduction products. Beference to the literature 
showed that a number of such substituted hydroxyquinolines had 
already been prepared, chiefly by Knorr (Ber., 1884, 17 , 642; 
AnnaUn, 1889, 246 , 358) and Conrad and Limpach (Ber., 1888, 
21 , 525). 

In the first place, we attempted the preparation of 2-hydroi[y- 
4 : S-dimethylquinoline by Knorr’s method. This consists in heatinj 
molecular proportions of o-toluidine and ethyl acetoacetate in sealed 
tubes at 150 — 160° for several hours, and subsequently treating tie 
crude product with cold concentrated sulphuric acid. On pouring 
into water, the hydroxyquinoline is precipitated. The method, 
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bowevar, gave very unaatiafactoiy reaulU, a poor yield of an 
Dbvioualy very impure product being obtained. We aubsequently 
found that the product deacribed by Knorr as 2-hydroxy4 : 8-di- 
methylquinoline muat also have been very impure, since he gives 
for this compound a melting point of 185®, whereas we find that the 
pure substance melts at 217®. 

The formation of a hydroxyquinoline by the above process 
lepends on the production of the toluidide of acetoacetic acid, 
ifhich then, under the dehydrating action of concentrated sulphuric 
icid, loses water as follows : 

C.H.Me-NH-CO-CHj-COMe . 

® ^ * ^N==C-OH 

The intermediate toluidide was not isolated by Knorr. Pawlewski 
'Ber., 1889, 22, 2203), however, described a substance obtained 
;'rom the product, which he considered to be 8-tolyliminocrotonic 
icid (isomeric with the toluidide), in accordance with Knorr’s 
niginal view (Ber., 1884, 17, 542) that condensation took place, not 
is indicated above, but according to the following scheme, whereby 
I hydroxyquinoline derivatives were produced : 

CjH,lfe-NH-CMe:CH-COjEt -> . 

Knorr, however, had already corrected his original interpretation 
)f the reaction, and Pawlewski’s substance was in all probability, 
from its melting point and the analytical figures, the o-toluidide 
)f acetoacetic acid. The d-hydroxyquinolines were afterwards 
iynthesised by Conrad and Limpach from the i3-toluidinocrotonic 
>sters obtained by the interaction of the substances in the cold 
[Ber., 1888, 21, 525). 

As we required considerable quantities of these hydroxyquinolines 
ior our purpose, we experimented with the object of obtaining the 
required toluidides in a state of purity and improved yield. After 
icveral attempts we found that by simply boiling together molecular 
proportions of the necessary toluidine and ethyl acetoacetate for a 
;ery short time (one to one and a-half minutes) the product solidi- 
ied on cooling to a mass of crystals, which, after recrystallisation, 
itere obtained pure in good yield, averaging 55 per cent. ' of the 
iheoretical.* The toluidides so obtained are readily and almost 
}uantitatively converted into the corresponding hydroxyquinolines 
(carbostyrils) by heating at 100° for ten to fifteen minutes with 
:oncentrated sulphuric acid. On pouring into water, the hydroxy- 
quinolmes separate out immediately in an almost pure condition. 

The hydroxyquinolines so obtained on reduction with sodium 

The preparation of the anilide of ethyl acetoacetate can be readily carried out in 
* pnciscly similar manner. 
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j 'ire converted mainly into the corresponding tetra. 

^ • elires There are indications of the formation of inter, 
hydroquin • hydroxydihydroqninolines, hut this hai 

“f in^tSed O^distillation with zinc dust, th, 

not so far converted into dimethylquinolines (Knott, 

hydroxyquin reduction, however, takes place 

onT^th some’diffioillty, a rather high temperature and a current 
of hydrogen being essential in order to ohtam a sat^factory yielj 
0 base The characterisation of these dimethylqmnolin« ^ at 
presenb'recorded is very unsatisfactory and incomplete We ha,, 
accordingly redetermined the hoilmg points of theM ba^, and 
place on%ecord some of their more characteristic salts and den,. 

**Tho new dimethyltetrahydroqninolines described in this com. 
nmnication are readily distinguished from the corr«pondmg 
dimethylquinolines by the following properties Whilst th. 
dimethylquinolines give no coloration when dissolved in sulphime 
acid (the solution, however, shows a marked blue fluorescence) and 
treated with a drop of nitric acid, with the tetrahydroderivat„« 
well-marked colour reactions are obtained. Again, the salte of tit 
tetrahydrobases generally melt at a considerably lower temperatui. 
than those of the dimethylquinolines, the picrates, for exampl,, 
differing by about 60-70°. The picrates of the tetrahydrohase, 
are orange or orange-yellow salts, moderately soluble in water, and 
very readily so in acetone. Those of the dimethylquinoUncs at. 
pale yellow, and very sparingly soluble in hot water or alrohol. Tht 
tetrahydro-bases also yield characteristic benzoyl derivatives of lev 
melting point by the Schotten-Baumann reaction. 


Eipekiuental. 

Acetoaceto-o-toluidide, CH3'C'0'CH2'C0'NH'CjH4Me. 

A mixture of 30 grams of ethyl acetoacetate and 24 grams o! 
o-toluidine was rapidly heated to boiling, and the liquid kept vigor- 
ously boiling for one to one and a-half minutes. The cooled prodne 
set to a mass of crystals, which were collected and r^rystallisd 
from ethyl acetate, when short, rectangular prisms (25 giami) 
melting at 107—108° were obtained: 

0 1562 gave 0-3943 COj and O'lOOS H^O. C=68-8; E = 7-2. 

0 1950 „ 12-5 c.c. Nj (moist) at 10° and 760 mm. N = 7 6. 

CpHisO-jN requires C = 691; H=6'8; N = 7-3 per cent. 

We were also able to isolate a certain amount of this toluidiJ# 
from the reaction product obtained by Knorr’s method (heating 
150—160° in sealed tubes), and it is most probable that • 
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lubstanc® isolated by Pawlewski (Ber., 1889, 22, 2203) from this 
■eaction product, and considered by bim to be o-tolyliminocrotonic 
,cid (m. p. Ill — 112°), was, in fact, acetoaceto-o-toluidide. Since, 
iowever, no details of the method of isolation or of the properties 
jf the substance are given, it is not possible to determine this point 
3 scept by synthesis of the acid. That the toluidide possesses the 
constitution assigned to it by the present authors is obvious from 
the fact that the product is insoluble in sodium carbonate, showing 
the absence of the carboxyl group, and that the alcoholic solution 
[rives with ferric chloride a purple coloration indicative of the 
enolic form of the acetoacetie grouping which could hardly be the 
case if the substituting toluidine were in the position assigned to 
it by Pawlewski. Its constitution further follows from its ready 
conversion into 2-hydroxy4 : S-dimethylquinoline by the action of 
dehydrating agents, whereas the acid described by Pawlewski would 
be expected to give the isomeric 4-hydroxy-2 : 8 -dimethylquinoline 
obtained by Conrad and Limpach by another method. 

l-Hydroxy-i : S-dimethylguinoline, ■ 

Acetoaceto-o-toluidide (19 grams) was dissolved in concentrated 
sulphuric acid (20 c.c.), and the mixture heated in the boiling-water 
bath for fifteen minutes. The product was then poured into about 
len volumes of water, when a white, crystalline solid separated. 
After some time this was collected, and recrystallised from dilute 
acetic acid, when it separated in long, thin plates, melting at 
,217-218°: 

01180 gave 0'3310 CO 2 and 0-0628 H 5 O. C = 76-5 ; H=5-9. 

Ci]HjiON requires C = 7G'3; H = 6-3 per cent. 

This carbostyril was originally described by Knorr (Per., 1884, 
17, 542), who obtained it in a very impure form, melting at 185° 
the crude product obtained as described. The substance is a 
Kak base, very sparingly soluble in cold water, more readily so 
Vn hot. It forms salts with concentrated mineral acids, but these 
are decomposed by excess of water with liberation of the crystalline 
base. On distillation with zinc dust it yields 4 ; 8 -dimethylquino- 
liue, and on reduction by sodium and alcohol, 4:8-dimethyl- 
1:2:3: 4-tetrahydroquinoline. 


4 : S Dimethylquinoline, • 

* A — — Crl 

This base was originally described by Knorr as a pungent oil 
jboiling at 273 — 274°/761 mm. It is obtained by distilling 
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2-hydroxy-4 : 8-dimethylquinolin9 over zinc dust in a current ot 
Jji order to purify tire base it was converted into tbs 
pure picrate described below. The salt so obtained was treated 
with a concentrated solution of potassium hydroxide, and distilled 
in a current of steam. The oily liquid was extracted from tbs 
distillate by means of ether, and, after drying and removal of the 
solvent, distilled. The base was an almost colourless, limpid oil, 
boiling at 134— 135°/12 mm. and 258 — 259°/758 mm., which os 
keeping solidified to a crystalline mass melting at 54 — 55°. (Found, 
C=83-6; H=7 0. C„H„N requires C=84 0; H = 7'0 per cent.) 

i:i-DimethylquinoUne picrate was obtained by precipitating the 
ethereal solution of the base by an ethereal solution of picric acid. 
The salt was recrystallised from dilute alcohol, and was obtained 
in lemon-yellow, rhombic prisms, melting at 216 — 217° : 

01821 gave 0 3506 COj and 0 0582 HjO. C=52-6; H = 3.5. 

CiiHiiNjCjHjOjNj requires C=52'8; H = 3'6 per cent. 

The salt is very sparingly soluble in hot water or alcohol, but 
rather more readily so in acetone. 

The platimchloride crystallises from dilute alcohol in buff- 
coloured needles, melting and decomposing at 226 — 227° (Knorr 
gives 220 °). 


4 : S-Dimethyl-1 : 2 : 3 : i-tetrahydroquinoline, 
‘ ’ NH — CH, 


2-Hydroxy-4 ; 8 -dira 6 thyIquinoline (7’5 grams) was reduced by 
sodium (15 grams) in concentrated absolute alcoholic solution. The 
solution was diluted with an equal volume of water, the alcohol 
distilled off, and the residue distilled in a current of steam. The 
oily liquid which passed over was extracted with ether, the ethereal 
solution dried over potassium carbonate, and after evaporating off 
the ether the residue was fractionally distilled. The distillate was 
converted into the picrate, which was obtained pure by recrystallis- 
ing from dilute alcohol. The regenerated base then boiled at 
133— 134°/16 mm. and at 256— 258°/750 mm. : 

0-1566 gave 0-4708 COj and 0-1322 E^O. C = 82-0; H=9-4. 

C 11 H 15 N requires 0=82 0; H = 9-3 per cent. 

i:S-Dimethyl-l'.2:Z:i-tetrahydroquinoline is a colourless oil, 
very sparingly soluble in water, and easily volatile with steam. 
When treated with concentrated sulphuric acid and a drop of nitric 
acid a deep orange-red colour is produced. 

The picrate, obtained in the usual manner, forms orange-yellow, 
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tbonibic prisms, melting at 160°. It is sparingly soluble in cold 
water, but fairly readily so in hot water, alcohol, or acetone : 

0 1090 gave 0'2096 COj and 0‘0448 H^O. C=52'4; H=4’6. 

C,iHjjN,C,Hj 07N3 requires C=52'3; H=4‘6 per cent. 

The hemoyl derivative, CiaH„ON, prepared by the Schotteu- 
Baumann reaction, crystallises from dilute alcohol in prisms melting 
at 104 — 105° 

Acetoaceto-m-toluidide, CHj'CO'CHa'CO'NH'CjHjMe. 

This compound is obtained by a method exactly similar to that 
employed in the preparation of the ortho-compound. On recrystal- 
lisation from benzene and light petroleum it separated in pearly 
leaflets melting at 57—58°; 

0'1570 gave 0'3972 CO2 and 0*0980 H^O. C~69‘0i H=6‘93. 

CjjHjjOjN requires C=691; H=6*8 per cent. 

Its general properties are in all respects similar to those of the 
isomeric ortho-compound. 

Owing to the low melting point of the solid, however, its separa- 
tion from the crude product was found to be somewhat troublesome. 
In the preparation of the corresponding 2-hydroxy4 : 7-dimethyl- 
quinoline, therefore, the crude product was directly treated with 
concentrated sulphuric acid at 100° for fifteen minutes, and the 
product poured into water. After crystallisation from dilute acetic 
acid a good yield (41 per cent.) of the hydroxyquinoline melting at 
220 ° was readily obtained. From this the corresponding 4 : 7-di- 
methylquinoline and 4 ; 7 - dimetbyl-1 : 2 ; 3 : d-tetrahydroquinoline 
were obtained by zinc dust distillation and reduction by sodium in 
alcohol respectively. 

4 : l-DimethylquinoUnt, C„H„N. 

2-Hydroxy-4 : 7-dimethylquinoline was distilled with zinc dust as 
described in the case of the corresponding 2-hydroxy4; 8-dimethyl- 
quinoline, and the product worked up as before. In this way from 
10 grams of hydroxyquinoline were obtained 3*3 grams of a colour- 
less oil. In order to obtain the pure base it was converted into 
the picrate, and the base regenerated from the pure salt boiled at 
140 — 141°/ 15 mm. 

The pcrate was prepared in the manner described for the picrate 
of 4 : 8-dimethyIquinoline, and was crystallised from dilute alcohol. 
It forms broad, rectangular, golden-yellow prisms, melting at 224° ; 

0 1736 gave 0*3374 COj and 0*0566 H.O. C = 53*0; H=3*6. 

CiiH„N,CtHjO,Nj requires C=52*'8; H = 3*6 per cent. 

This salt is very sparingly soluble in cold water, and only moder- 
ately so in hot water or alcohol. 
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4 : 1 -Dimethyl -). : 2 : 3 : i-teirahydroquinoUne. 

Ten grams of 2-liydroxy-4 : 7-dimethylquinoline were dissolved in 
boiling absolute alcohol, and 12 grams of sodium added to the 
boiling solution in small quantities at a time. The sodium salt 
of the hydroxyquinoline separates as a spongy mass, b^it slowly 
dissolves as the reduction proceeds. The dimethyltetrahydroquino- 
line was recovered as previously described. Yield, 5 grama. 

The base was converted into the picrate, and recovered from ths 
pure picrate by steam distillation from alkaline solution. 

i: 7 -Dimethyl-1 : 2 :Z:i-t.etrahydroquinoline is a colourless oil 
which dissolves in concentrated sulphuric acid with a faint yellow 
colour, and on addition of a drop of concentrated nitric acid gives 
a purple-brown coloration. It boils at 136 — 138°/13 mm., and 
268— 270°/ 769 mm.; 

0 1456 gave 0-4364 CO 2 and 0-1260 HjO. C=81-8; H=9-3. 

requires C=82-0; H=9-3 per cent. 

The picrate crystallises from dilute alcohol in long, orange-yellow 
serrated needles, melting at 155 — 156°. Its solubilities resemble 
those of the 4 ; 8-dimethyltetrabydroquinoline picrate already 
described ; 

0-1420 gave 0-2728 COj and 0-0598 H^O. C=52-4; H=4-7. 

CiiHijN.CjHjOjNj requires 0= 52 3; H = 4-6 per cent. 

The bemoyl derivative, C'lgHuON, prepared by the Schotten- 
Baumann reaction, crystallises from light petroleum in bundles of 
leaflets, and melts at 84 — 85°. 

A cetoaceto-ptoluidide, CHj’CO-CHg-CO-NH-CjHjMe. 

This compound was prepared in the same way as the toluidides 
already described, and was similar to them in general properties. 
After crystallisation from ethyl acetate it was obtained in well- 
formed prisms melting at 94 — ^95°: 

0-1356 gave 0-3442 00^ and 0 0844 H„0. 0=69 2; H=6-9. 

CiiHijOjN requires 0=691; "h = 6-8 per cent. 

The corresponding hydroxyquinoline (2-hydroxy-4 ; 6-dimethyl- 
quinoline) was obtained by the action of concentrated sulphuric 
acid, as described before, and was found to agree in melting point 
and properties with the compound described by Knorr. It was 
submitted to distillation with zinc dust and reduction by sodium 
and alcohol, yielding 4 : 6-dimethyl- and 4 : 6-dimethyl-l : 2 : 3 : 4-tetra- 
hydro-quinolines respectively. 

4 : Z-Dimethylquinoline. 

Ten grams of^2-hydroxy-4 ;6-dimethylquinoline were distilled with 
zinc dust. The cnrde 4 :6-dimethyIquinoIine so obtained fras dis' 
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tilled, yielding 3 5 grama, which were converted into the picrate 

and boTd 

at 140— 141°/12 mm. and 255— 256“/760 mm. 

4:6-DimethyIquinoHne picrate crystallises from dilute' alcohol in 
long, rectangular prisms, melting at 236 — 237 ° fKuorr gives 93po\ 
C . J 2 - 7 , H.«. oe,, CHS; ni , ” s;** >■ 


4 ; b.JJtmeeAyl.l :i.Z-A-Mrahydroqmmline. 

educed in 

concentrate boiling alcoholic solution by 24 grams of sodium. The 

T '>y distillation, 

and after distillation under diminished pressure yielded 4 3 grams 
of base. ® 

The pure base was obUined from the purified picrolonate by 
steam distillation in alkaline solution. It boiled at 135_n7o/ 
15 mm. and 254~266°/750 mm. 135-137°/ 

4 A-DimethyUl : 2 : 3 ; Uetrahydroquinoline is a colourless oil It 
dissohes in concentrated sulphuric acid with a deep purple colour 
which slowly passes into blue, and finally becomes deep green : ’ 

01764 gave 0-5296 COj and 0-1482 HjO. C=81-9’ Tl-q-i 
C„H,aN requires C=82-0i H=9-3 per ce'nr 
The ^croWe prepared in ethereal solution and crystallised 

Hof toV “it” • yellow rhombs, and melts 

aLhd~^°^ ' sparingly soluble in boiling water or 

0-1494 gave 0-3252 COj and 0-0732 HjO. 0=59 4; H=5-4. 
CiiHisN.CijHjOjNj requires 0=59 3; H = 5-4 per cent. 

rfu! ^ g"““y solid by precipitating the 

thereal solution with light petroleum. It can be recrystallised 
from benzene, and separates in rectangular plates melting at 

0-1162 gave 0-2234 COj and 0 0494 HjO. 0=52 4; ^= 4■7 
CiiHi 5 N, 0 ,H 307 N 3 requires 0=52 3; H = 4-6 per cent. 

The henroyl derivative, prepared by the Schotteu-Baumann 

luiriioo ““ 

0-1372 gave 0-4094 OOj and 0-0880 H^O. 0=814; H = 7-l 
CisHjjON requires 0=815; H = 7-2 per cent. 

The Wrllcohb Phtsiolooical Reseakch Laboratoiues 
Hbeke Hili, S.E. ’ 
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XVI . — Optically Active Glycols Derived from the 
Phenyl-lactic Aads. Part I. 

By Alex. McKenzie and GEorrEEx Martin. 

In a previous paper by McKeuzi© and Wren (T., 1910, 97, 473) it 
was shown that i-triphenylethylene glycol, OH-CHPh-CPhj'OH, cas 
he prepared by the action of magneeiuin phenyl bromide oa 
i-benzoiu or on methyl Z-mandelate. The two latter compounds are 
related in configuration, since f-benzoin is prepared from the 
i-mandelamide corresponding with /-mandelic acid without the 
employment of any operation which involves the substitution of a 
grouping directly attached to the asymmetric atom. The above 
mentioned glycol is nevertheless strongly dextrorotatory, the value 
for the specific rotatory power in acetone solution being +221'3“ 
whereas f-benzoin has [a]j, — 118'6° in the same solvent. In marked 
contrast is the rotation of i-oB-dihydroxy-a-phenylisobutane 
OH-CHPh'CMej'OH (derived from methyl i-mandelate), which has 

[a] j, -21'6'’ in acetone solution, the tevorotation accordingly per- 
sisting in this compound. On the other hand, the glycol, 

OH-CHPh-CMePh-OH, 

derived from f-benzoin, is dextrorotatory, having [o]i, + 34®. ' 

The present paper contains a description of several glycols which 
have been prepared from the optically active phenyl-lactic acids 
C8H5*CH(OH)*CHa*(X)2H and Cgll5'C'H2*CH(0H)*C02H (McKenzie 
and Humphries, T., 1910, 97, 121; McKenzie and Wren, Hid., 
1365), by the application of the Grignard action. The acids possess 
almost identical rotatory powers in ethyl-alcoholic solution, namely 

[b] d -18’9° and -18'7° respectively for the l-acids. In aqueoui 
solution their rotations are also not much different; (f-n-hydroxy-iB. 
phenylpropionic acid has [ajp -(-22'8°, and for comparison we hav* 
determined the rotation of the <-(3-hydroxy-acid in aqueous solution, 
and have found the value [a]j, - 21®. 

The glycols obtained from the f-^-liydroxy-acid gave the follow- 
ing values: 

Wb in 

acetone eolation. 


OH-CHPh-CHj-CPh,-OH +3-6“ 

OH-CHPh-CHj-CMe.-OH -57-1 

On-CHl'h-CHj-C(CHjPh)j-OH -82 -8 


The depression in rotation caused by the displacement of methyl 
by phenyl groups is obvious in this series also, and is comparable 
with the effects observed by Eupe with the menthyl esters of varioui 
unsaturated acids. The inffuence, however, of the introduction of 
the methylene group between the -CPhj-OH group and the asym- 
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metric centre is such as to cause the swing round of rotation to be 
less pronounced than in the case of triphenylethylene glycol. 

The glycols derived from the o-hydroxy-acids gave the following 

values : ® 


2-CH2PfCH(OH)-CPh,-OH 

I CH,Ph'CH{OH)-CMe,-OH 
«(CH,Ph-CH(OH)-CEt,-OH 
(i-CH2Ph-CH(0H)-C(CH,Plit|-0H 


Wo in 

acetone solntiou. 

-70-8 
+ 68-7 
+ 7-5 


The effect is thus reversed when the methylene group is interposed ' 
between the phenyl group and the asymmetric centre. 


Experimental. 

^y-i^ihydroxy-ao.-y-tri'plienyliprQ-panes. 

In the preparation of the various Grignard reagents used in the 
course of the present research it was found to be very convenient 
to employ an excess of magnesium (from 2 to 4 atoms for each 
molecule of haloid). Not only is the action completed more quickly 
than by the usual method, but the formation of hydrocarbons 
according to the scheme RMgX-pXB=R-R-b MgX. is also to a 
certain extent minimised. This modification was suggested bv 
Schmidlin and Massini {Ber., 1909, 42 , 2381). ^ 

The optically active ^-hydroxy-^-phenylpropionic acids were pre- 
pared as described by McKenzie and Humphries (T., 1910, 97, 121) 
,\n ethereal solution of the <f-acid (3 grams) was gradually added 
to the Gngnqrd reagent prepared from bromobenzene (38 grams) 
and magnesium (24 grams), and the mixture then heated for fifteen 
mmutes After decomposition in the usual manner with ice and 
snlphurlc acid, the diphenyl was removed from the product bv 
means of light petroleum, and the crude glycol (2'6 grams) was 
purified by crystallisation from ethyl alcohol. Yield, 1-7 grams 
^''i'i-Jhhydroxi/-aa-f-triphenylpropane, OH-CnP]i’cH,pCPh,.-OH 
sep uates from ethyl alcohol in colourless, rectangular crystals" and 
at 147-148=, It is very sparingly soluble in fat H 
dtaihes readily m boiling light petroleum (b. p. 60—80=) or 
.ruene separating on cooling. It is readily soluble in acetone or 
L rl 'f w concentrated sulphuric acid, it becomes 

ill ’ ceddish-orangc, and exhibiting slight 

Imorcscence. For analysis it was dried at 100°; ^ 

0 1496 gave 0'4535 CO^ and 0-0885 H^O. 0=82 7; H = G-G 
CoiHjoOa requires 0 = 82 9; H = 6-6 per cent. 

Hie specific rotation was determined. In acetone solution ; 

(=4, c=1 1368, oU-O-H®, [b]“-31° 

'■Ot. CHI. 
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In benzene solution : 

^=4, c=l-174, oL* + 0-16° [o]!« + 3-4° 

l-a-/-Dihydroxy-atty-triphenylpropane, prepared from 1-^-bydroxy. 
/3-pheny Ipropionic acid, is similar in properties to its (f-isomeride : 

01156 gave 0-3498 CO, and 0 0681 H^O. C=82'5; H=6-6. 

CojHjoOj requires C=82-9; H = 6'6 per cent. 

In acetone solution: 

1=4, c=2-0828, o!,“+0-30°, [o]|,“+3-6° 

In benzene solution : 

1=4, c=l-1632, a* -0-17° [o];»-3-7° 

i-ay-Dihydroxij-aay-triphenylpropane, prepared from r-;8-hydroxy. 
8-phenylpropionic acid, separates from benzene in colourless, 
rectangular crystals, and melts at 127 — 128°; 

0-1837 gave 0'5564 CO, and 0-112 Hp. C = 82-6; H = 6-8. 

CjiHjjO.j requires C=82-9; H = 6'6 per cent. 

This glycol may also bo prepared conveniently by the interaction 
of magnesium phenyl bromide and methyl dl-^-hydroxy-fi-phenyl 
propionate, OH-CHPh-CHj'COjMe, a viscid oil, which boils at 
158— 161°/ 17— 18 mm.: 

0-2095 gave 0-509 COj and 0-1285 H,0. C=66-3; H = 6-9. 

CioHijOj requires C=66-6; H=6-7 per cent. 

The three glycols described e.vhibit a strong green tribolumin. 
escence.* In quoting several cases where d- and f-modificatiom 
exhibited triboluminescence -whereas the r-isomeride did not, 
Tschugaev {Ber., 1901, 34, 1820) suggests that there is possibly 
some connexion between this phenomenon and optical ‘activity; sacli 
a connexion appears, however, to be unlikely. 

ay-Dihydroxy-a-phenylisopentanes. 

Attempts to obtain the /-glycol by the action of magnesium 
methyl iodide on the /-hydroxy-acid having failed, the active esten 
were prepared by the hydrogen chloride method from the activs 
acids and methyl alcohol. Repeated distillation under diminished 
pressure should, however, be avoided, since partial racemisatios 
apparently takes place somewhat readily under the influence of 
heat. The maximum rotation observed for the d-ester was 
[“]d+ 17-4° for c=4-558 in ethyl-alcoholic solution, and for tbs 
/-ester [al^, —17-0° under similar conditions. Those values are 
probably correct for the optically pure esters, the c/-acid (free frooij 
the r-isomeride) having been prepared from the d-ester with! 

The parenl hydioxy-acids are also tiabolumineacent, although to a less degrei 
than the glycols. * 
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a]„ 4- 17'1° by saponifying it at the ordinary temperature with 
qiieous alcoholic potassium hydroxide. 

Six grama of methyl d-^-hydroxy-j3-phenylpropionate were added 
rradually within ten minutes to an excess of magnesium methyl 
odide prepared from 37 grama of methyl iodide, and the product 
vas allowed to remain overnight before decomposition with ice and 
immonium chloride. The crude material was purified by crystal- 
isation from a mixture of beniene and light petroleum, when 
(•7 grams of the glycol were obtained. 

d - ay - Dihydrosy-a-phenyliaopentane, OH-CHPh'CHj'CMeu’OH, 
;eparates in colourless, silky, rectangular crystals, and melts at 
(0—71°. It is practically insoluble in water, sparingly soluble in 
light petroleum, and easily so in cold benaene, acetone, or ether, 
[ts behaviour towards sulphuric acid is similar to that exhibited 
ty the ay-dihydroxy-aay-triphenylpropanes : 

0 1368 gavsO'368 COj and 0'1I38 H^O. C=73’4; H = 9'3. 

CiiHijOj requires C=73'3; H=9 0 per cent. 

Its rotation was determined in acetone solution ; 

1 = 2, r=4'502, o|?+5-ll° [o]l?+56-8°. 

In benzene solution: 

f=2, c=3'742, olf+Ml®, [a]i‘+72’3° 
lay-Dihpdroxp-a-phenplisopeHtane, prepared from methyl l-fi-hy- 
drosy-jS-phenylpropionate, melts at 70 — 71°: 

0- 148 gave 0-3973 CO^andOTlSO Kfi. C=73-2; H=9-0, 

CuHijOj requires 0=73 3; H = 9-0 per cent. 

In acetone solution:. 

1 = 2, c=4-746, aj? -5-42° [a]!?-57-l°. 

In benzene solution: 

1 = 2, c=3-676, oi;-5-32° [a]b‘-72-3°. 

1- a-j- Dihydroxy -a- phcnyliaopentane, prepared from methyl 
l/f-hydroxy-fl-phenylpropiouate, separates from light petroleum 
(b. to — 80°) in colourless, rectangular crystals. It may also be 
tijstaUised from ethyl alcohol; 

0116 gave 0-5806 COj and 0-17 BhO. 0 = 73 3; H=8-8. 

CiiHijOj requires C'=73-3; H = 9 0 per ceut. 

Xo triboluminesceuce was observed with the isomeric ey-di- 
'iydto.i: 5 --y.phenyl-ea-dimethylpropanes. 

IfiS-Dihydroxy-aSdiphenylfi-betizyl-ululane. 

•in ethereal solution of 3 grams of methyl f-13-hydroxy-8-pheny!- 
fiopionato was gradually added to the Grignard reagent prepared 
fem 28 grams of benzyl chloride, and the mixtuie boiled for one 

1 2 
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hour After decomposition of the additive product, the ether was 
distilled off and the dibenzyl then removed by steam distillatiou. 
The residual resin was finally caused to solidify by covering it Witi 
i\'/10-aqueous potassium hydroxide containing a little ethyl alcohol, 
Ind allowing it to remain thus for three days. The glycol was 
purified by crystallisation from aqueous alcohol. Yield, 4-6 grams. 

OH-CHPh-Cn2'C(Pb-CHj)2-On, 

separates from aqueous ethyl alcohol in colourless needles, and melts 
at 85— £6°. It may also be crystallised from light petroleum, in 
which it is sparingly soluble at the ordinary temperature. It is 
very soluble iu cold chloroform, benzene, or ethyl alcohol. It dis- 
solves sparingly iu cold concentrated sulphuric acid, the solution 
being yellow : 

0'f344 gave 0'41 CO 2 and 0'0888 H.>0. C = 83’2; H'=7'4. 

C,3H2402 requires C = 83'l; H = 7'3 per cent. 

In acetone solution ; 

1 = 2, c=3-655, al>'-605°, [a]lf -82’8°. 


In benzene solution: 

1=2, c = 3-761, ol?-6-58°, [a]l? -ST’S". 

In ethyl-alcoholic solution : 

1 = 2, c=4-463, a!,‘-6'67° [a]i;-74-7= 

This glycol exhibited a feeble triboluminescence. 

Attempts to prepare the ethyl, o-tolyl, and naphthyl glycols were 
unsuccessful, probably owing to the dehydrating effect of tlie 
Grignard reagents. 


la^-DUi ydroxy- aay- 1 ri phenyl pru pane. 

r-a-Hydro.xy-l3-phenylpropioiiic acid was resolved into its optically 
active components according to the method of McKenzie and tVrea 
(T., 1910, 97 , 1355).* 

An ethereal solution of f-a-hydroxy-;3-phenylpropionic acid 
(3 grams) was added to the Grignard reagent prepared from 
38 grams of bromobenzeue. The mixture was boiled for threii 
hours. The crude glycol, obtained after removal of the diplieu.d 
by distillation in steam, amounted to 4-1 grams, and was crystallised 
first from a mixture of benzene and light petroleum and then three 
tallies from light petroleum (b. p. 60 — 80°). Yield, 2 3 grams. 

* Eliilich and Jacoliwn (.Her., 1911, 44 , 88S) have made the interesting ot»w 
tion that d-a-hydioxy iB-rhenylproiiioiiic acid is produced by the growth of Oi 
hriis on r-phenylalanine, the projicrties of the d-hyJroxy-acid being in accor in 
with tliose described by McKenzie and Wren (/oc. cU.). 
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l-aPDih^droxy-ttay-iriphenylp-opane, CH^Ph'CH(OH)'CKi2'OH, 
;eparate3 in colourless, rectangular crystals, and melts at 96 — 97°. 
[t is sparingly soluble in cold light petroleum, and easily so in 
jensene. When added to cold concentrated sulphuric acid, it 
jecomes scarlet, and the solution is yellow to orange in tint : 

0 1228 gave 0-3736 COj and 0-0734 HjO. C = 83-0; H = 6-7. 

C22H20O2 requires C=&2-9; S=6 6 per cent, 

In acetone solution ; 

1=2, e = 2-502, o’„''= .-5-50°, Mr -109-9°. 

In benzene solution; 

1=2, c=2-753, a" -7-60°, [o]if - 138 0°. 

This glycol exhibited a vivid triboluminescence. 


\-^y-dihyrlroxij-a-i>hemjl\%openlanc. 

ileOnjl X-a-hi/droxy-^-pheni/lpropkinale, CH.2Ph‘CH(0H)-C02Me, 
otepared by tho esterification of the 1-hydroxy-acid with methyl 
alcohol and hydrogen chloride, boils at 155°/ 17 mm. It became 
solid on the addition of a nucleus of the ethyl 1-ester (McKenzie 
and Barrow, T., 1911, 99, 1922), and then melted at 47-5 — 18-5°. 
It separates from ethyl alcohol in needles, and may also bo crystal- 
lised conveniently from light petroleum. It is readily soluble in 
acetone or benzene. Its behaviour resembles that of the ethyl 
;ster, inasmuch as it is dextrorotatory in ethyl-alcoholic solution .- 

1=2, c=3-131, or - h 0-40°. Ml” -te-4°. 

In acetone solution : 

1 = 2, c = 3-879, or -0-CC°, Ml?’ -8'5° 

111 benzene solution: 

1=2, c = 3-092, a” -0-73°, [o]!; -121°. 

O'ldaS gave 0 33 CO., and 00815 IKO. C=GG-5; H- G-r. 

C'ljHinOj requires C = 66-G; 11 = 6 7 per cent. 

T!io methyl 1-ester (3-4 grams) was added to the Grignard reagent 
ireparod from methyl iodide (30 grams). The yield of pure glycol 
imiiiiiited to 2-5 grams. 

\i'j-l)ihijdroxij-a-phenijlis<ypenlane, CH.,l’h-CH(OH)-CMe2-OH, 
installiscs in colourless prisms, and melts at 73 — 74°. It is e.nsily 
»luWe in ether, ethyl alcohol, acetone, or benzene, and may be 
tqstallised conveniently from light petroleum (b. p. GO — 80°), in 
'lich it is sparingly soluble at the ordinary temperature. Its 
mliition in cold concentrated sulphuric acid is yellowish-brown, and 
ittoWbits a pronounced green fluorescence; 
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0134 gave 0 3605 CO., and 0-1083 H^O. C = 73-4; H = 9-0. 
CuBmOj requires 0=73 3; H=9-0 per cent. 

In acetone solution: 

l=2,c = 3-424, a“-4-85° [a]S -70-8° 

In benzene solution : 

1 = 2, c= 2 - 898 , <.S- 3 - 92 ° [a]i?- 67 - 6 “. 

The triboluminescence exhibited by this glycol was very faint. 

i-Py-Dihydroxy-a-phenyl-y-ethyl-n-pentane. 

This glycol was prepared by the interaction of ethyl (f-o-hydroxy. 
B-phenylpropionate (3 grams) and the Grignard reagent obtained 
from ethyl iodide (25 grams). The crude solid (2-7 granis) was 
purified by three crystallisations from light petroleum. 

d-Sy-Dihydnxy-a-phenyl-y-ethyl-ti-pentarie, 

CH2Ph'CH(OH)-CEt2-OH, 

separates in rectangular needles, and melts at 74—75°. It is readily 
soluble in cold ethyl alcohol, ether, benzene, or acetone, and 
sparingly so in cold light petroleum. Its solution in cold concen- 
trated sulphuric acid is yellow and fluorescent : 

0-1177 gave 0-3234 CO., and 0-101 H 2 O. C = 74-9; H=9-6. 
CjsHjoO., requires C = 74-9; H = 9-7 per cent. 

3u acetone solution: 

1 = 2 , c = 2-54, olf -1- 2-98°, [a]l? ■t58-7°. 

In benzene solution : 

1 = 2 , c = 2-734, ai:+2-49^, [a]lU45*5^ 

The compound was strongly triboluminescent. 


d-^y-Dik^drox^-ix^-dlph€nyl-^-he7}zyl-n-hutane. 

The additive compound formed from the interaction of ethyl 
(f-o-hydroxy-3-phenyIpropionate (2-1 grams) and the Grignard 
reagent prepared from 23 grams of benzyl chloride was decomposed 
by ice and sulphuric acid. The glycol is sparingly soluble in ether, 
and it accordingly separated. It was purified by crystallisHion 
from ethyl alcohol. Yield, 1'8 grams. 
d-^y-Dihydrox^-aB^iphenyl-^’benzyl-n-htitanet 

CH2PbCn(OH)-C{Ph*CH2)2-OH, 
is sparingly soluble in cold and hot ethyl alcohol, from which it 
separates in colourle*^ needles, m. p. 182'5 — It is sparingly 
soluble in cold ether, benzene, or light petroleum, and moderately 
BO in cold acetone. It is not so soluble in cold sulphuric acid as 
the other glycols j its solution is orange-coloured : 
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O'lOlfi gave 0'3094 CO 2 and 0’0665 HgO. C==83‘l; H=7'3. 

requires C=83'l; H=7-3 per cent. 

In acetone solution ; 

1=4, c=0-5016, a" + 0-15® [a]'‘'-t7-5<’. 

In benzene solution : 

1=4, c=0-3928, og -0-35‘>, [o]'J ^22-3“. 

fhe compound exhibited a feeble triboluminescence. 

Tbe expenses of this investigation have been mainly met by a 
grant from the Government Grant Committee of the Royal Society, 
for which we are glad to take this opportunity of expressing our 
thanks, 

BiRKBRCK College, 

Londox, E.C. 


^\m,^J)ibenzyl- and Diphniyl-silicols and -silicone/i. 

By GsorFRET Martin, 

Kipping (T., 1912, 101, 2108) states that I {Ber., 1912, 46, 403) 
“gave a very erroneous account” of diphenylsilicol, suggests that 
I was "misled” by false analogies (p. 2112), that “the difficulties 
presented by the investigation . . . were altogether exceptional, and 
micht have led into error a much more experienced chemist” 
(p. 2112), and says that he "failed to confirm " my "more impor- 
tant experiments ” (p. 2108). The reader, without my paper before 
him, and with no special knowledge of the subject, would certainly 
gather that Kipping had arrived at conclusions very different from 
mine, and that I had made a series of grave mistakes, which he 
now put right. That such conclusions would be entirely incorrect 
is shown by a brief contrast between Kipping's and my results ; 


Properties of OiphenyUihcol. 


Kipping (T,, 1912, 101, 
2106—2166). 1 

I Tivo " crjrgtallinG modificfitions” (p. 

2112). I 

2. Bofh forms decompose on heating, ! 
evolving' ivatt'r with pfrerv«*8cence \ 
(I'p. 2112, 2122, 2123, 2136, etc.), i 
1 Both forma liquefy fit the moment of 
il'T'ompositioTi, forming silicones 
(PI'. 2109, 2136). 

The form with the higher liquefying 
point i$ the more stable (pn. 2112, 

2121 ), 


Martin {Ber., 1912, 45, 
403—409). 

1- Two Modifikationoi" composed of 
different crystnls (pp. 405— 40'0. 

2. Jioth forms decompose on healing, 

evolving water with effervesccnco 
(p. 40.5). 

3. lioth forms liquefy at the moment of 

decomposition, tonning a gUiedike 
prodmU {p. 406}. 

4. The form with the higher liquefying 

l>oint appeal's to bo the more stable 
(p. -106). 
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Properties of Dipliemjlsilicol (continued), 

Kippino (T., 1912, 101, i Martin (Ber., 1912, 45, 
2106—2166). i 403—409), 

6. The lower liquefyinj! form can pass ; 5. The one form appears capable of 
into the higher form, either spon- passing into the other, and vice 

tnneously (pp. 2120, 2124) or on versa (p. 406). 

heating (pp. 2112, 2124). 

6. The temperature of liquefaction or 6. The temperature of liquefaction (de. 

decomposition varies with i-ate of composition) varies with the rate of 
heating and state of division of the heating (p. 405). 
substance (p. 2122). 

7. The one form liquefies with dccom- 7. The one form liquefies with decom- 

position below 132'*,* the other .it position at about 140“, *the otherat 

about 160“ (pp. 2112, 2124). about 160“ (p. 405). 

8. Both forms : 8- Both forms : 

soluble in potassium hydroxide soluble in potassium hydroxide 

solution ; solution ; 

readily soluble in ether ; readily soluble in ether \ 

sparingly soluble in chloroform ; sparingly soluble in chloToforin : 

practically insoluble in light i only sparingly soluble in Ija]^ 

petroleum (p. 2122). l>etroleum (p. 405), 

9. Pure specimens “usually decompose j 9. Die so crhalteno Krystallmasse 

and liquefy completely below 132y ] sclmiolz bei ungefahr 160“ unter 
although very occasionally the ue- 1 Aufbchaumen (infolge Abspaltiiii. 

composition does not occur until the ! von Wasser); der Schmelzpunk 

tempeiuture lias been raised to about j schwankte eiwas mit der Schnelliij 

160“” (p. 2112). I l^eit des Erhiizens, nnd in ciaigei 

j Fallen wurden auch Produkte go 

j wonnen, die sich bereits bci 140"' 

verfliissjgten (p. 405). 

• The difference of about 8“ between the decomposition points of my niodificatioi 
and that of Kipping is probably due to the fact tliat I heated more rapidly, iisiiij 
a larger quantity of material than lie did. 

Since Kipping’s account of diplienylsilicol agrees closely witl 
mine, his remark i)oc. cit., p. 2108, footnote) tliat in my paper 1 
“ unfortunately . . . gave a very erroneous account ” of diphenyl 
silicol, is unjustifiable, and all the more so as he has added nothing 
of importance to the facts already publisljed in my paper {loc. cit). 

Turning to Kipping’s statement {ioc. cit., p. 2108) that he “failec 
to confirm ” some of my "more important experiments," the follow’ 
ing tabulation of my results and those obtained by Kipping shows 
that the " confirmation " is close (compounds marked f are described 
for the first time) : 


Kipping (loc. cit.). Martin (Ioc, cit.). 

1. “ JJianhydrotrisdiphmyhilieanedioI,’^ 1. durclisiclUige, flacle 

Diassive, transpareat, ihomboidal RhomlM'u,” “die so erbalteiitfc 

crystals, m. p. 111—112“ (p. 2131). Krystallc sclimolzeu bei 110’ bezw. 

iiach nocbnialjgem umlbscti bei 

lir”*{p.407). 

* Kipping misquotes (p. 2129) my melting poiut as 100—111°. 
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Kipping ( Ipc . cit .). 

2 . t “ Anhydrobisdiphenjlsilicanediol." 

m. p. 113— 1U°. 

3 . Silicone, (SiPhjOjj, ra. p. 188-189" 

(Dilthey’a ailieone). 

4 . t Silicone, (SiPhgOl^, m. p. 200—201“, 

“crystals, meliing fairly sharply at 
184 — 186“” were obtained; “this 
apparently para . . . compcuod . . . 
by repeated fractional crystalliaation 
... was gradually resolved into 
the pure compound, meltinir at 

200—201* ...” (p, 2140). 


5 . Existence not disputed (p. 2126). 

i> i> }i 


I rhmylbenzyUilicol, 

SiPh(CH2rh)(OH)2, 

silky needles, soluble in potassium 
hydioxide, ro. p. 106*. when rapidly 
hi:'atcd. Kesemblcs dibenzylsilicoi, 
decomposed in solutiou by hydro- 
chloric acid (p. 2164). 


Martin {loc. cit,), 

2. Not isolated in a pure state. 

3. Silicone, (SiPhjO)j, m. p. 188= (Dil- 

they s silicone). 

4. “ In sehr kleinen Qiiantitatea erhielt 

ich hierbei aiich zwei krystallinische 
Korpervom Schmp. 125“bezw. 186“ 
die imt dem Diltheyschcu Silicon 
nicht idenrisch und wahrscheinlich 
biMier noch nicht bcschriebeu sind, 
leh habe sie jedoch nicht in genii- 
genden Mengen gewinnen konnen, 
um ihre Natnr festzustellen ” fi> 
408). 

5. t Silicone, (SiPbaO),,, m. p. over 360% 

white, amorphous powder 

6. tSilicone, (Si(CfLPh}.,0),„ m. p. 

about 200", white, amorriljoii,s 
powder. ‘■ 

7. t I^kenytbtnzylnlicol, 

SiPh(CH,l>h)(01I)2, 
white, crystalline sub.staiicc, in. p. 

• Kesemblcs dibenzylsilicol, 
ni. p. lor. When moist, is decom- 
posed by hydrochloric acid furnos 
<p. 405). 


I now deal witk a misrepresentation of my paper. Kippine 
requested me to look for two “isomerides" of diphenylsilicof 
topping and Robison (T, 1908, 93, 441) having just described two 
isomerides of dibenzylsilicol, one melting at 74° and the other 
At 101 , which were “unaccountable” on the current ideas of 
sto'eoisomerism. This was the origin of my paper. However 
Kipping and Robison's new “isomerides” were really substances 
leiy different from each other in molecular structure and molecular 
Wight; the one “isomeride,” m. p. 74°, having the complex strue- 

HO.Si,C.H,),.O.a(C,H,),OH, ..d „,Llli*s Tift “ 

molecule of water, whilst the other “isomeride," m. p 101° is the 
real" dibenzylsilicol (T., 1912, 101, 2143), Kipping, however, 
I10.V asserto that I have erroneously described two “isomeric” 
forms of diphenylsilicol ; thus he says (P,, 1912, 28 , 244) : 

"The isomeric ‘ diphenylsilicols ’ described’ bv’ Martin (Ber 
19to. 45 403) as melting at about 140° and 160° respectively’ 
wre probably impure specimens of diphenylsilicanediol (diphenyl- 
aliool), and the methods which he gave for the conversion of these 
supposed isomerides into one another do not bring about any 
isomenc change. ° ^ 

1.1 the Tramaclions (hr. cit.) he amplifies his statements refer- 
fe says”^’ P- 2108 and p. 2110, whilst on p. 2112 

ftere does not seem to be any evidence of the existence of 
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the isomeric diphenylsilicanediols (diphenylsilicols) described by 
Martin, and judging from the methods of preparation and the 
decomposing points of his supposed isomerides, both must be 
regarded as impure specimens of the diol (diphenylsilicol). In 
justice to Martin, however, it should perhaps be pointed out that 
not only was he misled by a presumed analogy between dibenzy]. 
silicanediol and diphenylsilicanediol, etc.” 

On p. 2125 he even "explains” how my error aroee: 

" One further point remains to be considered, namely, how Martin 
was led to believe that the preparations which he regarded as 
isomeric diphenylsilicols could be transformed one into the other by 
the methods which he describes {loc. cit.). According to his state- 
ments, when the "isomeride” decomposing at about 160® was 
dissolved in an aqueous solution of potassium hydroxide, and the 
solution then treated with acids, the “ isomeride ” decomposing at 
about 144° was obtained, but if alcoholic potassium hydroxide was 
used, the original “isomeride” decomposing at about 160° was 
precipitated. These statements are doubtless incorrect in so far as 
any question of isomerism is concerned, but . the actual observa- 
tions are to be accounted for as follows, etc.” 

Now all this is most misleading and inaccurate, because in the 
whole of my paper in the Beriehte (loc. cit.) not a single mention 
or reference, direct or indirect, is made of the existence of isomeric 
diphenylsilicols ! Indeed, I actually use the same words as Kipping 
(“modifications”), and give no speculations of any kind in ay 
paper regarding the molecular structure of my two "modifica- 
tions”; even the abstract of my paper (A., 1912, 102 , i, 404) refers 
to two “ forms ” only. 

Kipping also denies (see preceding quotations) that I transformed 
one modification of diphenylsilicol into the other, and vice versa. 
Yet he himself quotes several cases of the change of one modifica- 
tion into the other (see loc. cit., pp. 2112, 2120, 2123, 2124), and on 
p. 2124 states that this is a result which " appears to be fully estab- 
lished,” so that it is not apparent why he should doubt my own 
statements to the same effect. Moreover, hie " explanation ” (p. 2125) 
of my “ transformations,*’ based on the assumption of the presence 
of much impurity insoluble in potassium hydroxide, is incorrect for 
the simple reason that I isolated my two modifications in a pure 
form, both soluble in potassium hydroxide without giving a residue. 
In the first place, starting from my product of low melting point, I 
obtained by careful and laborious crystallisation (which extended 
over many weeks) a pure specimen of the modification of lower 
.melting point (m. p. 140°), the analysis of which agreed well with 
the formula SiPh 2 (OH) 2 , and the compound was completely soluble 
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in potassium hydroxide to a perfectly clear solution. Now this 
substance was simply Kipping’s diphenylsilicol of lower meltinu 
point (likewise obtained hy a process of crystallisation from imuure 
residues ! see p. 2120), the difference between the decomposing 
pmnts (m. p. s) given by him and myself being simply due to the 
different rates of heating different quantities of material. In the 
second case my modification of higher decomposing point (160°) 
was also obtained pure by week-long continuous recrystallisation of 
tlie product of high melting point. Estimations of carbon, hydro- 
gen, and silicon agreed correctly with the formula SiPh,(OH) and 
the compound dissolved in potassium hydroxide without "any residue. 
Consequently, as both modifications gave correct analyses, were 
different in crystalline appearance even to the naked eye differed 
hy at least 20° in their liquefying points, differed also 'in their 
solubilities, and were both completely soluble without residue in 
aqueous potassium hydroxide, I must, until the contrary is dis- 
tinctly proved, reaffirm that my two modifications of diphenylsilicol 
do most ^undoubtedly exist, and that Kipping has merely "redis- 
covered them in his newly-described two " crystalline modifica- 
tioas of diphenylsilicol 

Kipping’s “explanation” 
(p. 2125) of my results is really no explanation at all The cause 
of the rise of liquefying point of the diphenylsilicol from 140° 
(Kipping, 132°) to 160° is, accordingto Kipping’s own view {!oc. cit., 
pp. 2112, 2124), simply due to the change from one crystalline 
inodilication (liquefying at 132° or 140°) into another crystalline 
stale (liquefying at 160°). Kipping does not consider that a trace 
of ‘ impurity” of Itself would cause the liquefying points to rise* 
by at least 20°, but merely acts, in his own words (p. 2124) in 
'■causing the crystalline transformation of the diol to take place” 
Hence, even if my impure substance did contain a small trace of 
"impurity,” it would, so long as it melted at 160°, according to 
Kippmg's own explanation, still be in the one crystalline state 
wliilst when Its melting point fell to 140° (132° Kipping) this would 
.iKcvise be solely due to it passing into the other crystalline state. 

that, on Kippmg’s own “ explanation,” I must have had the two 
ciTdalline modifications in my hands! 

Kipping finally concludes (p. 2123) : 

;it seems necessary to conclude that diphenylsilicanediol 
diphenylsilicol) IS dimorphous; that the crystalline form which 
decomposes below 132° may pass into a more stable one, which doe^ 
not decompose until about 160° ” 

Iliere seems little difference between this and my earlier conclu- 
' A trace of impurity would rather tend tu,depros.s the liquefying point. 



124 MERTON ; THE PHOTOGRAPHY OP ABSORPTION SPECTRA. 


sion (loc. cit.) that two modifications of diphenylsilicol exist, one 
with the liquefying point 160°, described as “ gegeniiber hohen 
Temperaturen etwas widerstandfahiger war, als die andere” 
(Martin, loc. cit., p. 406), and the other with a lower liquefying 
point of about 140° (the exact temperature depending on rate of 
heating and amount of material heated), and that one form could 
pass into the other, and vice versa. 


XVni. — The Fhotography of Absorption Spectra. 

By Thomas Ralph Mekton, B.Sc.(Oxon.). 

Almost all the work on absorption spectra in recent years has been 
carried out by Hartley and Huntington’s method, which consists 
in photographing a series of spectra of a light source on the same 
plate through increasing thicknesses of the absorbing substance. 
By measuring the wave-lengths at which “ absorption begins ” with 
the varying thicknesses of solution, a curve may be drawn which 
represents to some extent the nature of the absorption. The results 
obtained by this method are only of a very qualitative nature, and 
Houstoun and his colleagues in a series of papers {Proc. Pay. See. 
Edin., 1911, 31, 521) have obtained accurate curves of the extinc- 
tion-coefficients of a number of solutions by the use of a spectro- 
photometer. A similar method has been used by the author in an 
investigation of the absorption of uranous chloride solutions (Proe. 
Eoy. Soc., 1912, .1, 87, 138). 

Whilst measurements with the spectrophotometer can be made 
to give accurate quantitative results, it must be admitted that a 
considerable amount of practice is required before concordant 
readings can be obtained, and the probable error of the observations 
varies with the wave-length of the light used. It seems, therefore, 
desirable to find some means of obtaining quantitative results by a 
simple photographic method. 

The objections to the older photographic method may be sura- 
marised as follows: 

(i) The point where “ absorption begins,” which is used in 
plotting tho curves, is always somewhat indefinite. 

(ii) The sensitiveness of the photographic plate varies with light 
of diflerent wave-length. This not only introduces errors in the 
shape of the curve, but may in certain circumstances give a wrong 
reading of the maximum. 

(iii) There is no linear relationship between the density of the 
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image on the photographic plate and the intensity of the light which 
produces it. 

(iv) The density of the image is not proportional to the product 
(jf the intensity of the light by the time of exposure, that is to say, 
doubling the time of exposure and halving the intensity of the 
light will not produce the same effect on the photographic plate. 

It is evident, therefore, that on account of the anomalous 
liehaviour of the photographic plate, any method which is to give 
accurate results must be a null method. It must comply with the 
principle laid down hy Houstoun (loc. cit.), that two sources of light 
can only be considered of equal intensity when, in the same time, 
they produce images of equal density on adjacent portions of the 
same photographic plate. 

A number of experiments were made by the following method, 
ivhich is similar in principle to that used by Houstoun in his 
investigations in the ultra-violet. 

The light from a straight filament Nernst lamp, after passing 
through a rectangular glass tank to remove heat rays, was made 
approximately parallel by a collimating lens. It then passed 
through two nicol prisms and a glass cell to the slit of the spectro- 
graph. The rotation of one of the nicols could be read on a divided 
circle. It was thus possible to set the nicols to any desired extinc- 
tion. The spectrograph used was a large Hilger wave-length spec- 
troscope with a 21-inch focus spectrograph attachment in place of 
the telescope. It was provided with a wave-length scale, which 
could be photographed on the plate adjacent to the spectra. The 
method consists in taking a number of spectra on the same plate 
ill the following manner. Suppose the thirteen exposures were made 
on the plate. The cell was filled with the solution to be examined, 
and the angle between the nicols was set to zero. With this arrange- 
ment strijis 1, 4, 7, 10, and 13 were expo.scd, the time of exposure 
being accurately controlled by a stop-watch and a photographic 
fliutter. The cell was now replaced by an exactly similar cell filled 
with the solvent, and strips 2, 3, 5, 6, 8, 9, 11, and 12 were exposed 
. rough a series of different densities which were obtained by rotat- 
i..g one of the nicols. We thus have on the plate five absorption 
spectra, with a photograph taken through a known density adjacent 
to each. It is therefore only necessary to pick out the wave-lengths 
on each strip at which the density is the same as that of the 
adjacent standard strip. 

This gives the necessary data for plotting a quantitative extinc- 
lioii curve. 

There is, however, an objection to this method, namely, that 
there is one particular density of the photographic plate at which 
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the points of equal density on adjacent strips can be accurately 
found. This is due partly to the form of the curve connecting the 
intensity of the light with the density which it produces on the 
plate, but chiefly to the fact that the points of equal density in 
either very faint or very dense regions are hard to detect. This 
might be overcome by varying the exposure on the different sets of 
strips (taking care that each strip has had the same exposure as 
those with which it is to be eompared). Practically, however, this 
involves very short exposures, which are liable to be inaccurate, for 
low extinctions, and very long exposures, which makes the method 
laborious, at high extinctions. A method has been devised, which, 
it is believed, overcomes these difficulties and provides a simple and 
accurate method of obtaining extinction curves. 

After examining a number of the so-called neutral-tinted glass 
plates, it was found that the neutral screens supplied by Messrs. 


N T C 
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Sanger-Shepherd (which are made of an emulsion between two 
glass plates) have an extinction-coefficient which is practically 
constant throughout the visible spectrum. This was verified by 
means of a Houstoun spectrophotometer. 

The method finally adopted was to photograph a series of strips 
through a neutral plate of carefully standardised extinction, and 
to photograph between these the spectrum through different thick- 
nesses of the absorbing substance. By choosing a suitable time of 
exposure the points of equal extinction can bo made to occur in 
each pair of strips at the density best suited for comparison. 

A diagram of the apparatus used is shown in Fig. 1. The light 
tromtheNernstlampiV, after passing through the water tankT and 
the collimating lens C, is twice reflected by the mirrors fl/d/, and is 
concentrated on the slit S by the lens L after passing through tie 
photographic shutter U. A Zeiss variable absorption cell A was 
placed between the mirrors AIM. The thickness of the absorbing 
layer in this cell can be accurately measured by means of a screw 
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adjustment, and the instrument has been found to be admirably 
suited to the work. 

In conducting the experiment, the cell A was filled with the pure 
solvent, and the standardised plate P was laid on it. (A=^l has 
been found to be a suitable density for the standard plate.) Strips 
4 , 7, 10, and 13 were exposed. The plate was removed, and 
the cell filled with the solution to he investigated. Strips 2, 3, 
6, 8, 9, 11, and 12 were now exposed through various thicknesses 
of solution. As a typical example is given the plate taken of an 
aqueous solution of magenta, together with the extinction curve 
(Fig. 2) drawn from it. 

In conclusion, it may be said that the method offers very little 
practical difficulty; the time taken in the measurement is little 
longer than with the method of Hartley, and quantitative results 
can be obtained without involving the use of costly apparatus. 

25 Giuseui Steeet, 

London, W. 


111.-— The Relation between Viscosity ami Chemical 
Constitution. Part VI. Viscosity an Additive 
Function. 

By Albebt Ernest Dunstan and Ferdinand Bernard Thole. 

joUE time ago (7. Chim, Fhyt., 1909, 7, 210) we drew attention to 
the fact that a linear relationship exists between molecular weights 
and logarithms of viscosity in several homologous series. Having in 
the meantime amassed more experimental material, we desire in 
the present communication further to develop this generalisation. 
Owing to the kindness of Dr. Pickard, wo have had the opportunity 
ji examining two of the long homologous series prepared by himself 
•d Mr. Kenyon (T., 1911, 99 , 45). In one of these series, the 
citthylalkylcarbinols, all the eight members examined, ranging from 
isopropyl alcohol to methylnonylcarbinol, give log viscosities which 
lie on a straight line. In the other series, the isopropylalkylcar- 
binols, the agreement is scarcely so good, but a glance at the figure 
will show that a straight line adequately represents the relationship 
between molecular weight and log viscosity. Further, in collabora- 
tion with Dr, Hilditch (see Part VII. of this series), we have 
examined a long series of dibasic esters from the oxalic to the 
sebacic term. Little regularity is met with in this case until the 
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arst three members are passed, since conjugation effects are pro- 
nounced in these cases, but from glutaric ester onwards the linearity 
of the curve becomes marked. Gartenmeister (Zeitsch. physikal. 
Chr,m.. 1890, 6, 524) measured the viscosities of the first nine 
members of the fatty acids at 20° and we find that on plotting 
log viscosity against molecular weights a linear curve is afforded 
from the third member onwards. Adding to these cases, all of 
which embody an homologous series of some length, the measure- 
ments of Thorpe and Rodger {Phil, frans., 1894, A., 185 , 397) 


Fig. 1. 



for the first four or five membera of some ten homologous series, 
■we find the same linear relationship, and we suggest that adaitive 
values of log viscosity for the more important radicles may well be 
deduced. 

It should be mentioned at the outset that hydroxylated com- 
pounds, which almost invariably give abnormally high values for 
viscosity, are not suitable for such a purpose; this point is apparent 
when the slope of the curves is considered, for whereas in Fig. 1 the 
log-viscosity-molecular-weight curves for such groups as paraffins, 
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ethers, esters, and ketones are parallel, it will be seen in Fig. 2 that 
the curve for the acids is by no means parallel with that for the 
carbinols. Further, as with almost every physical property, the 
results for the first one or two members of an homologous series 
tend to anomaly, and these should not be included. 


Fio. 2. 



Molecular vei^ht. 


Whilst employing our own determinations to support the thesis 
Hat log viscosity is an additive function, we have used chiefly the 
data of Thorpe and Rodger at 20° as a basis for the calculated 

raluea. 

We have taken logarithms of viscosity x 10“ to avoid barred 
daracteristics, 

''UL cm. K 
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relation between 


Methylalkylcarbinoh 


ijoPropyl altohol. 
lleihyl-n-rrop.vlcarbiiio' 

, ■■■ 

Methyl-n-amyto"""*, ■ 

Methyl-n-heptylraibiMl 

Melliyl-n-oclylf'**;”"',- 

Melhyl-n-nonylcarbinol- 


Table I- 


at 25° (Pickard and Kenyon). 


Viscosity. 

Logi) X 10®. 

ACHj. 

0 0206 

3-3189 

0-0881 

0 0309 

8-4901 

0-1100 

0-0398 

3-6001 

0-1036 

0-0506 

3-7037 

0-1125 

0-0655 

3-8162 

O'lOlS 

0*0828 

3-9180 

0 0863 

01010 

4-0043 

0-0849 

0-1228 

4-0892 



Table TT . 

.MlalkylM. at 25° (Pickard and Keny») 

Viscosity. Lofji) X 10 

Methylt.«I'i»|'y'ca'bi'>y' 0'0403 

Ethyli.»propyk«™”° - 0 0474 

n.Propylt»pr»py'“[""'” O.0709 

n-Butylisoptovylcaibiiio' g.0;28 

„.Amy»oi>rop»lc«'»?»‘, 0T018 

ji.Hesyli.'oproi’ylrarbinol 


ji.Hesyli.'opiopylrarbmo 

H-Octyluoprcpylcaibi”''' 

. L ^ aVinormalitv in the fourth member (compare Pickaid 

/ 1 A_- PIT. values. 


Logi? X 10®. 
8-5449 
3-6050 
3-6761 

3- 8505 
8-8629 

4- 0077 
4-1557 


nf nhtainins CH; 


Table III. 


Dietliyl 


Esters of 

oxalate 

the Oxalic Series at 25°. 

Viscosity. I-oKl lb‘. 

O'Oli.sl 3-2433 

O-aiSIS 3 2730 


0-0-2400 

yssuii 


0 02480 

3-3945 

3-4425 

3 0160 
3-6059 

3-7053 


0-0'276S 


003280 

.-4 

0 04036 

.sebacalc 

0 05073 


This series shows anomaly up to the glutanc member. 


aCH.,. 


0 0899 
0-0994 


Table IV. 


Fatly Acids at 20° (Gartenmeister). 



Viscosity. 


0-01804 


0-01S32 

" 0-01107 

S. 0-01698 


0-02236 


0 03201 


0 04,366 


0-05749 

^touoic ,, 

0-08319 


liOgT? X 10 

3-2562 
3-0906 
3 0441 
3-2036 
3-3495 
3 5053 
3-8391 
3-7596 
3-9201 


aCH.;. 


0-1595 

0-H59 

0-1558 

0-1338 

0-1205 

91605 
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The Value for CHg. 


Substauco. II. 


Hexane 

0-00320 

0 00411, 
0-00538 
0-00300 
0-00379 
0-00583 

Octane 

/jfoHexaiio 

i$oHeptane 


0-00737 

MoFropyl iodide 

0-00690 

0-00870 

Methyl propyl ether 

Ethyl ,, „ 

Propyl 

Ethyl „ 

Propyl „ 

Methyl propyl ,, 

„ isebutyl 

Ethyl „ „ 

Ethyl acetate 

Propyl „ 

Methyl propionate 

0 002515 

0 003175 

0-00420 

0-002346 

0-00420 

0-002515 

0 003065 

0-003785 

0-00449 

0 00581 
0-00454 
0-00575 

Acetone 

Methyl propyl ketone 

,, ethyl „ 

0 003225 
0 00501 
0-00423 
0-00501 

Propyl alcohol 

0 0226 
00295 


0-0391 


0-0509 

Metliyl auiphulc 

Ethyl 

0-00293 

0-00455 


Alogff K 10* 
for CHa- 

0T09 \ 

o-ni V 
0i02 J 

0 102 \ 
0-101 J 

0-101 I 
0-12S I 

0 -in I 

0-092 j 
0-112 ] 
OlCi / 
0-096 ] 

0117 J 
011 « ] 
0115 / 

0-091 I 


0109 

parafTiua 

0-102 

alkyl ioditlea 


0-108 

ethers 


0-107 

e^teis 

0-106 

ketones 

0-116 

alcoliols 

0-091 


Mean value for 16 i>air3 = 0-107. 


Value at 20° of log tj x 10^ for the Chief Groups. 


CHa 0-107 

Hydrogen . — Subtracting the CHj value from log viscosity x 10^ of 
tie parafiius, we get : 

From hexane 0-931 1 

,, heptane 0 932 !- Mean for II = 0-934 

,, oelaue 0-938 j 


Alcoholic Hydroxyl . — Subtracting the value for CHg and H from 
lie log viscosity X 10* of the higher alcohols, we get: 

From jiro,.)-Ulcohol ‘|097 \ j,„„ r„r Oil - -i-lOJ 

,, butyl 2 108 j 


liherml Oxygen.— Subtracting the value for the alkyl radicles 
|rQin the log viscosity x 10^ of the ethers, we get: 


From niothjl propyl ether 
„ elliyl „ „ 

,, I'lripyl cllier 

’ )i 


0-105 
0-099 
0 113 
0 074 


Mean for 0-0 098 


K 2 
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Ca 7 -JeI/ioa: 2 /Z.— Subtracting the value for the alkyl radicles froju 
log viscosity x 10= of the higher fatty esters, we get : 


From ethyl propionate, 
ii >> butymte.... 
„ ,, valerate.... 


1*583 1 

1*670 > Mean for 002^1 = 1*573 

1*566 J 


Cars on.— Subtracting the value for hydrogen from that of CHj, 
we get C= —1*761. 

Garhonyl (Ketonic).— Subtracting the value of the alkyl radicles 
from the log viscosity x 10^ of the ketone, we get : 

From acetone 0*427 

methyl ethyl ketouo 0*437 

M „ propyl j, 0‘^04 

,, dietliyl ketone 0*372 


j- Mean for CO = 0 *407 


iso?7nmn. — Subtracting the value for the normal compounds from 
those of the tso-isomeride, we get : 


From wohexane - hexane 

„ Ysoheptane-heptaue 

, , wo[)rypyl bromide - propyl bromide. . . 
, , isopropyl iodide - propyl iodide 


-0*028 *) 

- 0 035 Mean for wo-union 

- 0 030 *-0*030 

-0*029 . 


Double 5on(f.— Subtracting the value for the saturated compounj 
from those of the unsaturated body and two H values, we get: 


Kroiii allyl iodide + 211 -propyl iodide 1’882 I 

,, „ lironiide+2H-prupyH'romide ... T860 I MeanfordoiiblelioiiJ 

,, chlonde + 2H -propyl chloride ... 1'840 j 1*847 

,, i[diallyl + 41I-bexaue} 1*885 j 


Collected Values at 20®. 


CH, 

0*107 

0 (ethereal) 

.... 0*093 

H 

0'934 

COjEt 

1'573 

OH (ale.) 

2*10*2 

G 

.... -1*761 

CO (ketonic) 

Double bond 

0*407 

1*847 

tso union 

... -0*030 


The following examples of the syntbesiB of a molecular value may 
be given: 

[1) Ethyl Diethylacetoaccf ate. j/.yy=0*0344 (Gartenmeister). 

CH.j*CO*CEt.,*CO.,Kt : 

6CH, = 0*642 
11 ■ = 0*934 

CO = 0*407 
CO«Et = 1*573 

3-556 ~ log of 0 0360x10® 
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(2) isoButyl Ethyl Ether, > 1 ^ = 
0 0376 (Thorpo and Rodger). 

6CHj = 0-642 
0 = 0-093 

2H = 1-803 

2-608 
i»o ~ -0'080 

2-678 = logofO-OS78xlO» 


( 3 ) isoAmi/lenit. ^0 00212 

(Thorpe and Rodger). 

(CH,)2CH-Cn:CH;: 

6 CH 3 = 0-535 
: = 1-847 

2-382 
t«o = -0-030 

2-362 = log of 0-00225x10* 


(4) Ethyl Acetoacetate. 

CHj'CO'CHn'CO^Et ketonic : 
jCHj = 0-214 
H = 0-934 
CO = 0-407 
C0,Et= 1-673 

3-128 = logof 0-0134x10“ | 


11-20* —O'OICS (Gartenmeister). 

! CHj-CiOHliCH’COjEt onolic ; 
2CHj = 0-214 
OH = 2-10-2 
CO,El= 1-573 

: = 1 -847 

6-736 
C = - 1-761 
1 

3-975 = log of 0-0944 


Therefore, percentage of enolic form = 4'2. 

Knorr (Ber., 1911, 31, 1138, 2767) finds 2 per cent, of enol, and 
Meyer (Annalen, 1911, 380, 212) obtained 7-5 per cent of enol, 
i value confirmed by Hantzsch {Ber., 1910, 30, 49), 

In this preliminary communication it must be pointed out that 
he amount of available data is not sufficient to admit of very 
atisfactory values being deduced. We hope to examine in the 
lear future a large number of homologous series at a variety of 
emperatures, so as to amass enough experimental material to 
■snder possible the compilation of trustworthy constants. 


Phtsicai Cksmical Laboratory, 

East Hau Tbcunicai, Coulege, E. 


iX . — The Relation between Viscosity and Chemical 
Constitution. Part VII. The Eject of the 
Relative Position of Two Unsaturated Groups on 
Viscosity. 

By Albert Ernest Dunstan, Thomas Percy Hilditch, and 
Ferdinand Bernard Thole. 

h'RiNG our examination of the influence of various constitutive 
matures on the viscosity of organic compounds, the results of which 
6«fsc/i. Blektrochem., 1911, 17 , 929; 1912, 18, 185) have so far 
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served to correlate that essentially constitutive property with other 

Itical characteristics already studied by previous workers we 

Lve felt that, more particularly as regards the anomalous effects 

, • »> AVg numerous investigations of the past fe^ 

f " unsaturat the num 

Jiared to us that a more detailed study of the mutual influ- 
Le O^two unsaturated groups which are not chemically united m 
L molecule, but which exert deffnite effects either chemical or 
nhvsra! apparently owing merely to their spatial proximity, might 
nossibly lead further in the desired direction 
^ AVe have therefore extended our work on the general correlation 
of viscosity with other physical properties by examining the v.scos,- 
tics of the members of a number of homologous senes of compound, 
containing two unsaturated groups at varying degrees of proximity 

*°iustnct'of effects due to “spatial coniugatiou,” as it ^ been 
termed, have nob hitherto been met with at all frequently in 
physico-organic chemistry, although many cases of intramolecu Isr 
chemical change supposedly due to the nearness in space of the 
reacting groups will be recalled. Refractivity, one of the most 
thoroughly studied properties, seems to be insufficiently eonstitutive 
to respond to any spatial influences (these, it may at once be said, 
are in general of a much smaller order than those due to ordinary 
coniugatiou), and although optical activity is affected by tkm 

(Hilditch T 1909, 95, 1578; Ztitsch. phtjsikal. Chem., 1911, 77, 

482), too ’little is yet known of the general rules which govern the 
relation between conjugated unsaturation and molecular rotatory 
power to permltof any extension of these to the present ease. Clarke 
has. however, shown that spatial proximity and reactivity of unsatar. 
ated atoms are connected (T., 1911, 99. 1927 ; 1912, 101, 1788) 

As regards the changes in viscosity due to varying constitution, 
it may be said in general that viscosity is lowered by mdecular 
symmetry, but enhanced by single (and still more by conjugated) 
unsaturation, by symmetrical conjugation, and by molecular 

association. . , 

The following illustrations may be given of these general rules: 
Mdtcular Symmetry .-The figures for some isomeric primary, 
secondary, and tertiary amines (Mussell, Thole, and Dunstan, ■, 
1912, 101, lt)08) show the rapid diminution of viscosity wil 
increasing symmetry of the molecule: 


w-Butylamine .. 
Dicthylamine .. 
(Trielliylaiuine 
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The general result that substitution of a hydrogen atom by an 
ilkyl group lowers the molecular viscosity is also due probably to 
he increased symmetry of the alkylated compound. 

Simple umaturation, on the other hand, induces a distinct 


increase in the value of the expression 


r,x 10” 
Mol. vol.' 


as is typified by 


juch data as the following : 

MoL voi. 


Ethyl ether 29'4 

Ethyl propargyl ether 62 2 


The effect of conjtigaied umaturation is mucli more marked; 
thus we quote : 


Acetone 66*9 

Mesityl oxWe 84 ’0 

* Phorone 90 '6 

Safrole 165'1 

WiSafrole (conjugated) 274’2 


These figures also illustrate the fact that in cases where the 
conjugated systems form a symmetrical grouping the effect due to 
any simple molecular symmetry is not only masked, but of itself 
the symmetrical conjugation produces an effect greater than that 
due to ordinary conjugation (compare mesityl oxide and phorone). 

Attention must also be drawn to the fact that the presence of 
groups which promote molecular association carises an enormously 
magnified exaltation of molecular viscosity; for example, eugenole, 
safrole, tioeugenole, and tsosafrole are corresponding allyl and 
propenyl derivatives of catechol ethers, the only difference being 
that the cugenoles contain a methyl and an hydroxyl group, the 
safroles a methylenedioxy-radicle; nevertlieless, the hydroxyl group 
cause’s a most enormous increase in molecular viscosity : 

TJX IQS 
Mol. VOI.' 


Eiigeiiole 448’5 

/soEugenole. 1769 0 


Finally, it is interesting to not© the euham-ing influence of a 
symmetrical arrangement of unsaturated radicles around a central 


atom: 

Aniline 65’1 

Diphenylsmitie 61 •! 

Triphenylamine 262 0 

Itenzylaraine 37 0 

PibenzyUmine 39'5 

Tribenzylaminc 6d'9 


Bearing in mind, then, these various well-defined constitutive 
inBuences, we proceed to the resulte of our present work on some 
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simple cases of spatial conjugation of unsaturated groups. All the 
series enumerate in this communication may be represented by 
the general formula R-jCHJ.-R', R and R' being either the same 
or different unsaturated radicles, so that the compounds studied 
were disubstituted normal paraffins. 

Experimental. 

Our methods and apparatus remained the same as those described 
in earlier papers ; the experimental material was in some instances 
purchased from Schuchardt or Kahlbaum, and repurified by distil- 
lation or crystallisation, but in the majority of cases we prepared 
the necessary compciunds by methods which, being adapted from 
current literature, need not be further detailed. Unfortunately, a 
few of the more interesting substances proved so exceedingly dig. 
cult to prepare in the necessary quantities that we hajl perforce to 
omit them; this was notably the case with the oS-dihalogen deriv- 
atives of butane. In some other series it was found impracticable 
to proceed beyond the fourth or fifth member, but the result of an 
extended series of esters of the normal dicarboxylic acids would 
appear to indicate that it is only in the lower members that tho 
anomalies which are the primary object of our research present 
themselves to any marked extent. 

Series containing Two Identical Unsaluratcd Radicles. 

Table I. 

Diethyl Esters of Normal Aliphatic Dicarboxylic Acids at 26°, 

We have measured the viscosities of the members of this series 
from diethyl oxalate to diethyl sebacate, and our mean resulte are 
as follows: 


Dietliy] oxalate .. — 

D^. 

1 0725 

Tj""*. 

0*01751 

T|Xl0' 
Mol. Tol. 
128*5 

,, malonate .... 

1*0501 

0-01875 

123*2 

,, succinate .... 

1*0362 

0*02399 

142*9 

,, glutarate .... 

1*0185 

0-02479 

132 0 

„ adipate 

1*0110 

0-02768 

137*9 

,, pimelate 

0-9929 

0*03279 

ISO-? 

,, suberate 

0 9951 

0-04036 

172-6 

„ sebacate 

0 9612 

0 05073 

188-6 


It is evident from the appended curve (Fig. 1) that the viscosities 
lie on a smooth curve, with the exception of the oxalic and succinic 
derivatives. The enhanced value for the first member was to be 
anticipated from our former work on the influence of ordinary 
conjugation on viscosity; the anomalous figure for the succinic 
ester must be ascribed to the effect of spatial conjugation, and as 
appears from the remaining series of this type reported on, this is 
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3 general feature of the viscosities of the compounds of the general 
type R-CHj'CHj-R. It is almost unnecessary to point out that it 
is this type of substance in which the chemical effects of spatial 
conjugation (such as elimination of water to form anhydrides, etc.) 
are most prominent. 

The optical activity of the diraenthyl esters of the same series 
of acids has been shown by one of ns (Zoc. cit.) to exhibit similar 
anomalies due to spatial effects, but, curiously enough, in the latter 
case the enhanced value does not appear until the adipic ester, in. 


Fio. I. 



Jtich the carboxylic groups as a whole, rather than their hydroxylic 
(or alkylie) components, may be supposed from the usual sterio 
hypotheses to be nearest to one another in space. 


Table II. 


Alkylent Dichlorides at 26®. 


Methylene dichloridc 

KthyJcne dichloride 

Trimethylene dichloride . 
Pentemethylene dichloride 


Df. 

1-3055 0-004413 
1-2525 0-007495 
M770 0-008897 
1-0940 0-01594? 


nxlQg 
JttoJ. vol,' 

67-7 

94-6 

90-6 
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Table III. 


Alkylene Dibromidcs at 25®. 



Df. 

e-. 

10® 
Mol. vol. 

Methylene dibromide 

2-4080 

0-01225 

165-0 

Ethylene dibromide 

21620 

001605 

184'5 

Trimethylene dibroraide ... 

1-9380 

0-01790 

1717 

Pentamethylene dibromide 

1-6940 

0-03010 

224-0 

Table IV. 

Atkylene Diamines at 

25°, 


Ethylenediamine 

0-898 

0-0154 

230-0 

rriraethjlenediamine 

'J'etraniethyleQfdiamiDe 

0-884 

0-0180 

216-0 

0 877 

0-01915 

191-0 

Pentamethylenediamiue ... 

0-873 

0-02350 

201-0 


We also compared the viscosities of malono- and succino-nitriks 
at 60°; the value for the former is derived by extrapolation from 
Walden’s figures (Zeitsch. -physikal. Chtm., 1912, 79, 717), whence 

DJT 1-024, y*’ 0-0175, so ‘^at =271. Our measurements 

of the viscosity of succinonitrile were: 


Temperature. 

t)»:. 


58-7“ 

0-989 

0-0276 

69-4 

0-9805 

0-0236 

83-0 

0-976.5 

O'OISI 


from which i] x 10®/Mol.voI. at 60° is 336. 

The values throughout these further series are accordingly of the 
same nature as those of the dibasic esters. Of course, in these 
instances the first terms of each series (corresponding with diethyl 
oxalate) are compulsorily omitted, namely, the elements chlorine 
and bromine, and the compounds cyanogen and hydrazine. We 
commence, therefore, at the t«rms corresponding with diethyl 
malonate, and find that the molecular viscosity rises in the next 
member, the ethylene compound corresponding with diethyl 
succinate, then falls in the cases of the trimethylene derivatives, 
and finally, so far as can be judged from the values for the tetra- 
and penta-methylene compounds, appears to rise steadily with 
ascending molecular weight in precisely analogous fashion to those 
of the remainder of the dibasic esters. 

The curve for the diamines accentuates the anomaly noticeable 
in the preceding series, a fact which, in common with certain other 
results which follow, emphasises the unusually great influence which 
the amino-complex, like the hydroxyl radicle, exerts on viscosity. 

There remains established the existence of similar anomalies in 
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each of these series of compounds, anomalies, moreover, which occur 
at that term of the homologous series at which accepted steric con- 
aiderations show the unsaturated groups to be in unusually close 
spatial proximity. 

Fio. 2. 



Series in which the Two U nsaturated Groups ore Different 
(E = CjH 5 ; R'=C1, COjH, COjEt, NH;, CN, or OH). 

For the sake of comparison we have added here the viscosities of 
some of the phenyl paraffins of analogous structure to their unsatur- 
ated substituents, which we deal with subsequently. 
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Table V. 

Aliylhemenes at 25°. 


DXlO* 

MoTvoT' 

R6nz€ii6 0*873 0*00601 67*3 

Toluene ■■■■ 0*860 0*00548 .51*2 

Ethylbenzene ' 0*862 0*00630 51*2 

n-Propylbcnzenc 0*859 0*00790 56*6 


Table VI. 

Monochloroalkylbtnzenes at 25°. 


Chlorobenzene 1*103 0*00758 74*3 

Benzyl chloriOc 1*100 0*0128 111*5 

6-Chloroethylbenzene 1*069 0*0191 145*0 

■y-Chloro-Ti-propylbenzene 1*056 0*0246 168*0 


Table VII. 

Ethyl Esters of the Homologous Benzoic Acids at 25°. 


Ethyl benzoate 1*041 0*01956 136*0 

Ethyl plipnylacetate 1*029 0*02886 ■ 150*0 


Ethyl 6*pbenylproplonate 1*014 0*03060 175*0 

The viscosities of the corresponding acids *were also measured at 
130°, and at a degree higher than their respective melting points. 
The data sho*w that the values at 130°, as would be expected, are 
much smaller than the values which would be obtained if it were 
possible to supercool the acids to 25°. Unfortunately, owing to the 
large and non-linear temperature-coefficient, it was impossible to 
attempt any extrapolation of the data to 25°. 

Table Vni. 

Homologous Benzoic Acids. 

ijxlO* 

Temp. D° n''. Mol. voL* 


Benzoic acid 130*0" 1*078 0*0126 112 

122*5 1*080 0*0167 146 

Phenylacetic acid 130’0 1*043 0 0140 107 

77*0 1-091 0-0354 283 

iS-Plienylpropionic acid ... 130*0 1*023 0-0172 116 

49*7 1-047 0-0979 683 


Table IX. 

^'itrihs of ihe Homologous Benzoic Acids at 25®. 




TJXW 

Df. 

71^''. 

Moirrol. 

roo3 

0-0125 

122 

1015 

0-0197 

170 

1-979 

0-0477 

322 


Bcnzonitrile 

Pheiiylacetonitrile 

iS-Pheuylpropionilrile 
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Walden (Zeitsch. •phyaikal. Chem., 1811, 78, 275) has recorded 
the absolute viscoeitiea of benzonitrile and phenylacetonitrile as 
0 0122 and 0'0193 respectively at 26°. 

Table X. 

Homologoui Amines of the Benzene Series at 25°. 



Df. 


T|XlO» 
Mol. vol. 

Aniline 

1-018 

0-03740 

410 

Benzylamiu® 

0-9812 

0-01596 

146 

^-Phenyletliylamine 

0-9640 

0-02490 

198 

«y-Pheiiyl-rt-propylamine ... 

0-9760 

0-03570 

240 


Finally, we examined the similar series of homologous hydroxyl 
compounds at 26° and at 50°: 

Table XIa. 


Phenol and Phenylalkyl Alcohols at 25°. 


Phenol 

1-070 

0-0850 

968 

Benzyl alcohol 

1-045 

0-05285 

511 

j3-Phenylethyl alcohol 

1-023 

0-07580 

684 

-y-PheDyl-n-propyl alcohol 

0-995 

0-166 

1060 


Table XI6. 

The Same Compounds at 50°. 


Phenol 

1-052 

0-0337 

377 

Benzyl alcohol 

1-029 

0-0260 

248 

fl-l'henylethyl alcohol 

1003 

0-0319 

2S2 

7 -PheQyl*?i*prop 7 l alcohol 

0-972 

0-0521 

373 


A comparison of these results with the preceding discloses at once 
certain resemblances and a number of marked differences, and is 
facilitated by the accompanying curve. 

In the first place, if we confine attention in both classes of 
compounds — symmetrically and non-symmetrically substituted — to 
those series which have an unsaturated group in common, it is 
obvious that the general order of the viscosities at 25°, as exempli- 
ied by the relative positions of the corresponding curves, is the 
same for the chloro-, carbethoiy-, amino-, and cyano-derivatives. In 
addition, in the aromatic (non-symmetrically disubstituted) series, 
the curve connecting the viscosities of the corresponding aromatic 
hydrocarbons (in which compounds the second unsaturated radicle 
is replaced by a hydrogen atom) is beneath all the related curves. 
Is other words, the order in which the curves arrange themselves 
111 each of the two groups is not only the same, but is also approxi- 
mately that of increasing unsaturation of the second unsaturated 
residue (R'), so far as can be judged from a general survey of the 
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usual physical and chemical, characteristics conferred on compounds 
by the substituents in guestion. 

Moreover, in general, the first member of the series, containing 
two chemically adjacent unsaturated groups, possesses an enhanced 
viscosity compared with the values for the remaining members of 
the series. 

Here, however, the resemblance between the two groups of curves 


Fic. 3. 



ends, and further consideration of the aromatic group shows that 
the latter arrange themselves in two divisions : 

(a) Those series which show a marked exaltation for the first 
(conjugated) member, namely, the hydroxy-, amino-, cyano-com- 
pounds and esters. 

(b) In tho second division of the aromatic series, which comprises 
the chloro- and hydrocarbon groups, no measurable depression 
occurs at the second member, and this is not unnatural, since, 
whilst the chlorine atom in organic compounds is generally supposed 
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to possess but little residual affinity, the hydrocarbons contain no 
second unsaturated residue at all, and consequently the effects of 
conjugation are at a minimum in both cases. 

Regarding the question in this light, and bearing in mind the 
general behaviour of compounds containing chemically adjacent 
oiisaturated groups, it is natural to suppose that the separation of 
these groups leads to a falling off in any enhancing effect, but that 
such exalting influences again become apparent as the unsaturated 
residues gradually reapproach each other in space. It would have 
been most interesting to have examined the higher members in each ' 
series, but, as is well known, most of these have yet to be syn- 
thesised, whilst the difficulties of preparation and purification of 
the few whioh are known increase out of all proportion to their 
molecular weight. 

Nevertheless, we are able to point out the following oonsistent 
effects caused by the replacement of hydrogen by chlorine, the 
carbethoxy-group, the cyano-, amino-, and hydroxyl-residues on the 
curves connecting the viscosities of the members of the various 
homologous series: 

(i) The relative positions of the curves are in the order given, 
that is, with one or two exceptions discussed below, the general 
order of increasing unsaturation of the second unsaturated group. 

(ii) The slope of each curve is roughly determined by its relative 
position, and increases progressively as the second substituent 
becomes less saturated. 

(iii) Correspondingly, the magnitude of the depression at the 
second member increases on passing up the series of curves in 
exactly the same order. 

Most remarkable, however, is the fact that the well-defined exalta- 
tion characteristic of the substances of tbe general formula 
R'CH-'CHo'R is totally absent in tbe aromatic series we have 
studied. Two possible explanations suggest themselves in this con- 
nexion; from steric considerations it is likely that in view of the 
,reater mass of the phenyl group the remaining (smaller) unsatur- 
ated radicle is not in the same spatial position with regard to that 
group in the compound R-CHj'CHj-Ph as the two (small) unsatur- 
residues are to each other in the symmetrical compounds 
R'CHj'CHj'R. Another possibility raises the whole question of 
the mutual influence of two identical as compared with that of two 
different unsaturated radicles; is it possible that two identical 
Msaturated radicles, spatially proximate in the same molecule, 
sbould exert an exalting effect on a physical property, whilst two 
dissimilar unsaturated groups in the same relative configurations 
®ay depress the values for the same property ? 
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Some recent work by Clarke (T., 1912, 101, 1801) lends support 
to the supposition that, such may be tbe case, for this author finds 

that the reactivity of compounds of the typo 

where X and Y are two atoms possessing residual afllnity, is 
promoted when X and Y are the same, but decreased when these 
are atoms of different elements. 

General Conclusiont, 

(1) We have examined the viscosities of a number of homologous 
series of compounds of the respective types E-[C'H 2 ]„-E and 
Ph-[C'H 2 ]„'E, where E is a varying unsaturated radicle. 

(2) In both series the general order of the molecular viscosity 
rises when E is varied in the order: chloro-, carbethoxy-, amino-, 
and cyano-radicles. 

(3) In both series the initial member, containing two chemically 
adjacent unsaturated groups, has been found to possess an exalted 
molecular viscosity. 

(4) In the symmetrical series E'[CH 2 ]„‘E the members repre- 
sented by R"CH»'CHvE possess an enhanced value for-?-^-'"*. 

idol. Vu),’ 

but this is not the case in the phenyl group of compounds. 

(5) In the latter group of compounds the anomaly of the Initial 
member is in general very pronounced, and is followed by an 
equally well-marked depression in the case of the viscosity of the 
second member, the values thereafter rising somewhat rapidly; 
the extent of the depression, the relative slope of the curves, and the 
relative positions of the curves are in the order : chloro-compouuds, 
esters, amino-, cyano, and hydroxy-compounds. 

(6) The series examined afford undoubted evidence of the strong 
mutual influence of two unsaturated groups upon viscosity, not 
only when the radicles concerned are adjacent in the molecule, but 
also when they may be supposed from common steric consideration! 
to approach one another in space. 

(7) In addition, we have obtained indications of the varied 
influences exerted by combinations of two similar, and, on the other 
hand, of two dissimilar radicles, the effects in the latter case 
depending to all appearance on the relative degree of unsaturation 
of the component radicles; our data, however, do not permit us to 
define the latter variations more particularly. 

East Ham Teciisjcal College. Gkaepemiall* 
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XXL— At^mpt to Harmonise, Qualitatively, the 
Relahon between Temperature and Rotation for 
Light of all Refrangibilities of Certain Active 
Substances, both in the Homogeneous State and in 
Solution. 

By Tho^s Stewabt Patterson. 

It would probably be fairly generally conceded that the work of 
the past hundred years on optical activity, instead of reducin? Bas 
tended to increase the difficulty of the subject, and to rendL it 
as time go^ on, 1 ms rather than more, capable of generalisation! 
because of the great diversity of the causes the effects of which have 
fct to be discovered and then brought into relationship. It has 
become clear, of course, that optical rotation, which depends 
in tie 6rst place, on the chemical nature of the active sub' 
stance, depends also on the temperature and on the wavelength 
oi the light used. Considering the large number of active com- 
pounds now known, the generalisation of this field alone consti 
tntes an immense problem, but it the active substance be mined 
,itl an indifferent medium, there must further be taken into 
account the nature of the solvent and the concentration, whilst the 
temperature and colour of light must be considered afresh since 
lieir induence may be entirely different in the new circums'tances 
from wliat obtained for the homogeneous compound 
The number of variables is thus large, and the chief reason why 
M really comprehensive scheme has been possible is that the con 
cenon between the rotation and these other variables bas seldom 
bm studied in a thoroughly systematic manner. 

In regard to one of these variables, and that, perhaps, the most 
jrtant the course of events was distinctly unfortunate, for 
though Biot showed, in some of his. later papers, that the rotation 
Jiau active compound is not independent of temperature the 
oeponance of this factor, on account of his earlier work was 

to mu “h /if subsequent investigators, with the result 
to much of the experimental material they accumulated is prac- 
toy useless for purjmses of generalisation. In the last twenty 

first example of what seems likely to prove 
laid aid Wk connexion was made by Frank- 

I 
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when they' found that ethyl dibenzoyltartrate in the homogeneous 
condition shows a distinct maximum negative rotation at a tem- 
perature of 60°, whilst in a previous paper (T., 1896, 69, 1309) 
these authors give data which strongly indicate the existence 
of maximum negative rotations, at temperatures of about 20°, for 
methyl o-toluoyl-, ethyl o-toluoyl-, and ethyl m-toluoyl-tartrates. 
Some years afterwards Grossmann and Potter (Ber., 1904, 37, 84) 
found that ammonium and sodium molybdanyldimalates, at several 
concentrations, show maximum rotations *'at 35° and 50° respec- 
tively. and about the same time Patterson (T., 1904, 86, 111$) 
found maxima in the temperature-rotation curves for solutions oi 
sodium and potassium tartrates, of potassium methyl, potassium 
ethyl, and potassium n-propyl tartrates, and probably also in 
solution of methyl and ethyl tartrates. Then Patterson and Taylor 
(T., 1905, 87, 33) discovered an instance strictly analogous to the 
ethyl dibenzoyltartrate of Frankland and Wharton while examin- 
ing menthol, which was found to have a maximum negative rotation 
of -77'94° between 68° and 59°- Some years previously Winther 
{Zeitsch. physikal. Chem., 1902, 41, 176), assuming that the rela- 
tionship between rotation and temperature of ethyl tartrate may 
be represented by a parabolic equation, deduced from his results 
for this ester— as well as for methyl tartrate and propyl tartrate— 
a maximum specific rotation at a temperature of 149°, and Patter- 
son, a few years afterwards (T., 1908, 93, 1843), showed that a 
maximum does exist, but at a temperature of 175°, and, further, 
that when the ester is dissolved in nitrobenzene and a number of 
other similar solvents, the maximum persists, and is observed to 
move towards a higher value and a lower temperature with increas- 
ing dilution. Later Patterson and McDonald (T., 1909, 95, 323) 
found that a p=10 solution of ethyl tartrate in quinoline has a 
minimum rotation of 16° at a temperature of about 94°. Again, 
Patterson and Miss Stevenson (T., 1910, 97, 2121) pointed out the 
existence of maxima in resorcinol-, quinol-, m-nitrophenol-, etc., 
solutions of ethyl tartrate; Pickard and Kenyon (T., 1911, 99, 52, 
footnote) record the occurrence of minimum rotations for methyl- 
n-butyl- and methyl-»i-octyl-carbiuols at about 125° and in six other 
alcohols (T., 1912, 101, 626); Cohen (T., 1911, 99, 1060) discovered 
a maximum negative rotation for menthyl-o-iodobenzoate at about 
60°, whilst Patterson and Davidson (T., 1912, 101, 374) ohaened 
that ethyl, isobutyl, and probably also methyl, di-trichloroacetyl- 
tartrates show minima in their temperature-rotation curves, and 
that these minima persist in solution in nitrobenzene and move 
with increasing dilution towards a lower temperature and a lower 
value. 
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Ibus a lumber of homogeneous eubetancee and some of them 
j]80 in solution present the phenomenon of a maximum or mini- 
mum rotation at a definite temperature, and, if the importance of 
singular points, in the mathematical treatment of curves is remem- 
bered, it would seem probable that such singular points as those 
mentioned will ultimately prove to be of the greatest value in 
regard to the theory of optical activity. For the great difficulty 
which has always been found in discussing the influence of tem- 
perature on rotation is that no criterion exists meanwhile to justify 
a decision as to which parts of two curves represent the optical 
properties of the compounds in really comparable conditions. The 
great merit therefore of a point of maximum rotation is its recog- 
nhabilityj for, if it be assumed that a point of maximum rotation 
indicates that condition of a substance in which one of the groups 
attached to the asymmetric atom attains to a maximum influence, 
then a maximum rotation for another closely related substance 
may legitimately be taken to represent its optical properties in, 
at the very least, a similar condition. ’ 


The Botation of Uomogeneout Compoundi. 

From this point of view further information in regard to 
maximum roUtions such as described above seemed desirable, the 
immediate objects of the present investigation being, firstly, to 
ascertain whether the rotations of other simple esters of tartaric 
acid also reach maximum values, and, secondly, how these 
if they exist, are related to each other. In order to teet these poinU 
the ethyl,* n-propyl, scc.-propyl, allyl, wobutyl, isoamy], kc.-<xAj\ 
and benzyl eaters of tartaric acid, of which the fourth and the last 
appear to be new, have been examined, as regards rotation over 
a considerable range of temperature. The experimentel data are 
recorded at the end of the paper, where also some points arising 
out of these data, but not directly concerned with the main purpose 
of me investigation, are referred to. r _ 

Fig. 1 reproduces the curves for the molecular rotation of these 
esters, and, on the whole, the graphs are obviously alike in general 
characteristics,t but it will be clear that, even for such closely 
milar substances as these, the instituUon of comparisons between 
erotetiou values at any one given temperature could hardly be 

V ™ The date for the esters at 

uld not be in the same sequence as at, say, a temperature 

* little too 

i It slin t “ ‘1“ disposal of the author, 

waii tbe nuxuDum for molecuUr rotatiOD. 

L 2 
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Of 180° At thA fomer temperature, allyl tartrate haa a higher 
has isoamyl tartrate, whereas at the latter the reverse 

”“nr..d i “ “»r'“ •“ “ “• 

figure. 


Temperatun-ntatimi <Mrvafor various ssfers cf tartaric add. 
Temj^alurfi. 



As regards the values of the maximum rotations, it will be clear, 
in the first place, that they do not all occur at the same tempera- 
ture. The actual details will be found in the following **’’!*■ ^ 
that need he said in the meantime rr'garding these data “ ’ 

roughly, the value of the maximum molecular rotation is hig er 
the lower the temperature at which it occurs. 
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Table I. 


ganimiim Sotation Value! and the Temperature! at which they 
oeeur for Certain Eiten of Tartaric Acid. 


Ester. 

Diethyl tsrtrate 

Di-M-propyl tartrate 

Maximum 

an. 

+15-9S“ 

18-3 

T. 

1480” 

1150 

Maximum 

Wi. 

+ 15-0” 
17-8 

T.* 

176” 

150 

Maximum 

30-9' 

41-65 






58'03 






53‘y 






48/72 






51*46 

Dibeuzyl „ 

261 

88'0 

22-06 

115 

43-24 

72-80 


It has already been remarked that the effect of temperature 
on rotation is thus very difficult to trace; for example, it has 
often been found that two compounds intimately related chemically 
show an exactly opposite behaviour as regards the influence of 
temperature change on their roUtions. A considerable number of 
eiamples of this behaviour could be cited, but one will probably 
sufBce. The rotation of ethyl diacetyltartrate (McCrae and Patter- 
son, T., 1900, 77, 1106) increases with rise of temperature; that of 
ethyl di-monochloroacetyltartrate increases by about the same 
amount, whilst that of ethyl di-dichloroacetyltartrate is almost un- 
changed by alteration of temperature from 15° to 100° (Frankland 
and Patterson, T., 1896, 73, 207), but that of ethyl diphenacetyl- 
tartrate diminishes rapidly as the temperature rises. There is 
obviously, underlying this behaviour, a distinct regularity, but it 
is one which cannot readily be expressed in a general manner. 

In considering the very similar case of the dialkyltartrates, the 
potassium alkyltartrates, and dipotassium tartrate (Fig. 2), all in 
dilute aqueous solution, the author suggested that the rotation- 
temperature curves represented, “in the case of the dialkyl- 
t-nrate, only one limb, the descending one; for the potassium 
akjuartrates, both limbs, and .for potassium and sodium tartrates, 
again only one limb, the ascending one, of curves which are in all 
to cases of a similar kind " (T., 1904, 86, 1142), In other 
TOds, the temperature-rotation curves of chemically similar sub- 
stances are of the same type, but the maximum does not occur in 
« a t e same temperature. For one compound it may lie 
awards a low temperature outeide the range of the experiment*, in 
^ temperature-coefficient of the rotation will be nega- 
' at IS, the rotation will decrease as the temperature rises. For 

wolecular, roUtion occur, of course, at the same 
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another compound the maximum may he towards a high tempera- 
ture outside the range of the experiments, when, of course, the 
temperature-coefficient at the ordinary temperature will be positive, 
the rotation will increase with rise of temperature. ^ , 

For the homologous alkyl esters of tartaric acid, the curves of 

which are represented 
Fie. 2. in Fig. 1, the tem. 


Tmptratnu-Totalim, mrmfor mnm imtsta'nas 
in aqueoui solutwn. p~o. 



perature of maximum 
rotation does not 
vary much; for com- 
pounds related to 
each other, as are 
diethyl tartrate, 
ethyl potassium tar- 
trate, and dipotass- 
ium tartrate, the dif- 
ference is much 
greater. The tem- 
perature of maximum 
molecular rotation for 
diethyl tartrate lies 
at 175°; for homo- 
geneous potassium 
ethyl tartrate it 
would lie in the 
neighbourhood of 70° 
(T., 1904, 86, 1123, 
Fig- 5), and for di- 
potassium tartrate at 
a much lower tem- 
perature, which can- 
not even be roughly 
estimated (ibid., p. 
1119, Fig- 2). The 
conception, therefore, 
of the existence of a 


Tmiptraiwe. 


maximum rotation 


outside the tempera- 
ture range of the experiments is sufficient at once to account for 
the occurrence, within the ordinary range of temperature, of 
opposite temperature-coefficients for analogous compounds. 

Now, as has already been mentioned, the prediction of maxim® 
is a necessary consequence of the assumption that the temperature 
rotation curve of an active compound is of parabolic form, a 
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jjjce th« parabola is a symmetrical curve, it would also follow that 
the two Hints of the temperature-rotation curve should be identical 
in shape,* and that the rotation should diminish constarilly on both 
of the maximum value. It is of some interest, therefore, to 
jcertain, if possible, whether these are really parabolas. 

Unfortunately the range of temperature over which rotation 
jg be examined is usually comparatively short; at high tempera- 
nres there is the possibiHty of decomposition of the substance or 
be difficulty of finding a suitable tube to contain it, and at low 

Fio. 8. 

Temperature rotation eurvee for ‘oarioxu 
Temperature. 


20 * 40 “ 60 “ 80 “ 100 “ 120 “ 140 “ 160 “ 180 “ 



temperatures the compound is likely to solidify. Even the exam- 
iiation of solutions of active compounds at low temperatures will 
present considerable difficulty, and for these reasons it is only 
possible, in the meantime, to progress by piecing together such 
iTilence as appears to bear on the question. 

It is a little doubtful whether any of the temperature-rotation 
times hitherto obtained are sufficiently extensive to allow of 
iBthematical determination of their form, but a considerable 
* lieglecting the alight alteration of form introduced by the shape of the density 
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amount of cumulative, if slightly indirect, evidence can be adduce^ 
in regard to this question. 

Some relevant matter is represented by the curves of Pig, 4 
which have been plotted from data obtained by Patterson ajij 
Davidson (T., 1912, 101, 374). The uppermost curve is that for 
homogeneous isohutyl di-trichloroacetyltartrate, and, as will 

Fio. 4. 

TemperaiuTe-rotcUion curves. 

Temperature. 

20" 40" 60" SO" 100" 120* 140" IfiO" 



observed, a distiuct minimum occurs at 105® of [M]i, + 88 ° Tk 
curve for ethyl di-trichloroacetyltartrate also shows a minimum at 
a temperature of 54°, and having the value [MJ^ + 66 ° In this 
case, therefore, the minimum rotation appears to move towards a 
higher value and a higher temperature as the series is ascended. 

It is of great interest to compare these curves, in both of which 
the maximum rotation actually appears, so that its variation can 
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be traced, with some of the curves of Pig. 3, which mostly represent 
data obtained by P. p. Prankland and his pupils, and serve 
admirably to exhibit the very great effect that change of tempera- 
ture may exert. 

The curves shown refer to a number of compounds fairly inti- 
mately related to each other. The scale of the rotations is here 
very small, as will readily be apparent from the appearance of the 
graph for ««c.-propyl tartrate, which is included for comparison; 
the curvature in this instance, although so obvious in Pig. 1, is 
little more than perceptible. 

The behaviour of ethyl dibenzoyltartrate has already been 
referred to, and is of especial interest. It shows a maximum 
negative rotation of -258° at a temperature of 63°. The other 
graphs, on the lower part of the diagram, give the results of 
observations by Prankland and Wharton (T., 1896, 69, 1309, 1583) 
and Prankland and Harger (T., 1904, 85, 1571). It is clear that 
the curve for ethyl dibenzoyltartrate is closely resembled by that 
(or ethyl di-o-toluoyltartrate, and it seems almost absolutely certain 
that just as the maximum positive rotation of the simple alkyl 
tartrates of Fig. 1 moves towards a lower temperature and a greater 
value, and the minimum rotation of the di-trichloroacetyltartrates 
(Fig., 4) moves to a higher value and a higher temperature in 
passing up the homologous series, so the maximum negative rotation 
of ethyl dibenzoyltartrate will have its analogue in a maximum 
negative rotation for ethyl di-o-toluoyltartrate, but at a lower 
temperature and a greater negative value. Similarly, the slopes of 
the curves for ethyl di-m-nitrobenzoyltartrate and ethyl di-p-toluoyl- 
tartrate suggest maximum negative rotations at still lower tem- 
peratures. The curve for ethyl di-o-nitrobenzoyltartrate is the 
most remarkable of all. The very high negative rotation dimin- 
ishes with surprising rapidity as the temperature rises, the slope 
of the curve suggesting a maximum negative rotation at a very 
'™ temperature. The most important thing about this curve, 
however, is that it appears to have a point of inflection somewhere 
rbout 80°, the curvature above that temperature being certainly 
the opposite of that of the graphs for the analogous compounds. 
Ihe form of this part of the curve is thus similar to that of ethyl 
tartrate between 0° and 150°, and therefore the possibility of t4 
rotation of this compound rising* to a maximum is suggested, 
and from the similarity of the set of curves there would be, with 
almost equal probability, a maximum in the curve for the analo- 


‘ That is. 


to thi. “'f I*"*”™ '«*■ It would probably be l«st to refer 

miaima irrewT e'“«“”y->wl»ted compounds, as maxima or 

' of the actual sign of the rotation. 
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gously constituted ethyl di-p-nitrobenzoyltartrate at a higher tem. 
perature, and in the same way, maxima may be anticipated in each 
of these curves at successively higher- temperatures. Further very 
important evidence is to be found in the admirable work of Pickard 
and Kenyon (T., 1911, 99, 45; 1912, 101, 620), their second paper 
containing two most interesting diagrams, which merit careful 
examination. It may particularly be noticed that maama occur 
in the curves (loc. ci(., p. 623) for »-hexyl-, n-octyl-, and rniecyl. 
sec.-propylcarbinol, and that, in addition, there is a point of inflec- 
tion at higher temperatures, so that the curves appear to be falling 
to reach a minimum such as becomes much more obvious in the 
curves of the diagram on p. 626. Here a decided point of inSeo. 
tion for ethylmethylcarbinol is still apparent in «-propylmethyI. 
carbinol, but develops into a minimum in «-butylmethylcarbinol a 
minimum which gradually moves towards a higher temperature si 
the homologous series is ascended. Thus the variation of the 
rotation of an active compound with change of temperature may 
be, and very probably is, a periodic phenomenon — doubtless irregu- 
larly periodic — and several maxima and minima may be expected to 
occur as one or other of the groups attached to the asymmetric 
atom exerts a preponderating influence. Some further evidence 
bearing on this point will be found on p. 161.* 

In passing from a given substance to one of a closely analogous 
type, the shape of this irregularly periodic curve alters slightly, 

• Since this wes written, there has appeared a paper by Frankland. Carter ini 
Adams (T., 1912, 101, 2470) which contains a diagram representing the opticil 
behaviour of a splendid seriea of thirteen aoidyl derivatives of methyl tartrate ot 
the utmost interest and importance in connexion with the viewa developed here, 
Methyl o-iodobenzoyltartrate has a comparatively low rotation which varies in such 
a way that there is a distinct maximum negative rotation at a temperature of about 
80°. The corresponding bromo-derivatit’e (for which the curve is not quite so 
satisfactory) has a greater negative rotation and a maximum ocenrring at about 40°. 
The curve for the o-chioro-compound shows a higher rotation with a maximum at 
about 50°. It appears, therefore, making some allowance for the curve of the 
bromo-oompound, that the maximum passes to a lower temperature as the value of 
the rotation increases, and that this is so is very fnlly borne out by the appearance 
of the other curves shown on the diagram. The curvea for the benzoyl and the 
o-toluoyl derivatives intersect in such a way as to indicaU that the former is 
retarded on the latter. A further very important thing ia to be noticed also in the 
diagram, namely, that the corvee for the w-tolnoyl and the p.to]uoyl esters have 
the opposite curvature from the other graphs. They must almost certainly show a 
point of inflection in the neighbonrhood of 130°, just as has been suggested for the 
curve for ethyl o-nitrobenzoyltartrate in Fig. 3 of this paper. Frankland, Carter, 
and Adams point out that there is a tendency for the rotation of the sobstancee they 
have examined to become equalised at high temperaturea, but it seems highly 
probable to the present writer that the curvea will intersact in aneb a manner that 
at some higher temperature, say from 400° to 500°, the sequence of the rotations 
would be juet the opposite o( what it is at, say, 60°. 
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because the temperature, at which one of the groups attached to the 
^symmetric centre becomes predominant, is a little different- the 
eae curve is somewhat retarded or advanced as the case may be on 
the other, whilst the rotation produced, the amplitude, also chansres 
by a small amount. ® 

As has been said, no satisfactory generalisation can be arrived 
,t regarding the curves of Kg. 1, by a consideration of rota- 
tioa values for any one temperature, and it ia therefore of 
nterest to note that the ideas so far developed seem to render 
jossible a description, at least, of the behaviour of the tom 
jounds, which shall be independent of temperature and this 
j terms of the two variables phase and amplitude; thus the 
,urve for ^propyl tartrate is somewhat advanced on that for ethyl 
tartrate, since its maximum is at a lower temperature, and, at the 
lame time, its amplitude is greater. Similarly, the curves for allyl 
tartrate and for isobutyl tartrate are successively in a more 
advanced phase, again with an increase in amplitude. The ampli- 
tude for sec.-propyl tartrate is still greater, but the curve is 
retarded on that for wobutyl tartrate, and so on, these statements 
describing the behaviour of the subatances through the whole ranee 
of temperature examined. ® 

It is to be observed that the sweep of most of these curves 
appears to be very similar, so that the period or wave-length of the 
temperature-rotation vibration— which, not quite in conformity 
rith ordinary usage, may be described for convenience as the 
distance between a maximum and a minimum value — is possibly 
nearly the same for these esters, but, of course, in the meantime 
no definite conclusion can be arrived at in regard to this point. 
Tie only graph which does not appear to have the same sweep as 
tie others is that for ssoamyl tartrate, but this ester was not quite 
pure (see p. 17o), a fact which may readily account for the slight 
peculiarity. ® 


ine same kind of treatment can be applied to the curves of 
It' 3, which may be referred to in connexion with the problem 
of position isomerism and rotation. It has been shown by P F 
Fmnkland that m a large number of cases the rotatory power of a 
set of isomendes is in the order ortho,' meta, para; and that, if 
es6 are derivatives of benzoyl, the benzoyl compound itself falls, 
aspect of rotation, between the ortho- and the meta-derivatives. 
J IS a regularity which even persists over a fairly wide range of 

saci rr r 3 -how how 

perata™ A? ^ completely upset by alteration of tem- 

pounds r 8“^' for of the corn- 

represented, the sequence, o-nitrobenzoyl, benzoyl, m-nitro- 
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benzoyl, p-nitrobenzoyl, which ia thus in complete accordance witi 
Frankland’B rule. At 110° however, the sequence is; benzoyl, 
o-nitrobenzoyl, m-nitrobenzoyl, p-nitrobenzoyl, whilst al 40° ajj 
at 20° still other sequences are found. Since, therefore, the sequence 
varies for each of these different temperatUTM, that for any parti, 
cular temperature can only have a very hmited application ot 
interest. 

The whole behaviour of the compounds is summed up, however, 
in a qualitative sense, for any temperature, in the statement that 
the phase as well as the order of magnitude of the amplitude ij 
in the sequence: 

Ethjl di-o-nitrobenzoyltartrate, 

Ethyl di-p-nitrobenzoyltartrate. 

Ethyl di-m-nitrobenzoyltartrate, 

Ethyl dibenzoyltartrate, 

the substance first mentioned being in the most advanced phase 
and having the greatest amplitude. 

These views can only be applied qualitatively in the meantime, 
and it is doubtful, in spite of all the data that have been collected, 
whether the experimental material is sufficiently compreheneive, 
in the sense of including as many of the variables as is necessary, 
to make it desirable to attempt a quantitative treatment of the 
subject. At present it need only be said that a set ot graphs such 
as those ot Fig. 1 or Fig. 3, assuming them to be periodic, suggest 
a rough resemblance to a series of sine curves, and possibly, as a 
first approximation, an expression of the form : 

sin (6< + c), 

the graph of which is a curve of changing amplitude, may be 
proposed — mainly as a concrete example and for purposes of illus- 
tration — to represent the relation between temperature and rota- 
tion. Of the parameters in this expression, a changes the ampli- 
tude, i changes the period, whilst c alters the phase. 

One other and rather important point must be referred to, 
namely, the relationship as regards rotation between compounds 
of different type. It seems to the author that there is now some 
hope that by a very complete examination of the rotation of active 
compounds it may be possible to discover the connexion between 
rotation and chemical constitution, even of substances differing 
as do glyceric acid and tartaric acid, but that is, in the mean- 
time, merely a pious aspiration. The simpler problem, however, 
of the relationship between the curves for the various esters 
of one acid, say, tartaric acid, may be considered. The temperature- 
rotation curve for tartaric acid, which, very unfortunately, cannot 
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actually be determined, may be regarded as a fundamental granh 
, large da® of compounds. From daU obtained by Lra- 
polation from observatioM on concentrated aqueous solutions, and 
from analogy to the behaviour of the simple alkyltartrates, it is 
practically certain that the homogeneous acid Will have a negative 
rotation at the ordinary temperature, and that this will rise with 
increase of temperature to reach a maximum of comparative! 
low value at a temperature in the neighbourhood of 200° Sub 
Btitution of the acidic hydrogens by alkyl groups-a‘ slight 
change-shifts the maximum rotation to a lower temperature as 
the alkyl group increases in mass-at least, up to a certain point- 
and at the same time the amplitude increases also (Fig 1) but the 
data are not full enough to aUow of a complete statement even in 
this one case. We do not know what happens at temperatures 
higher or lower than those hitherto investigated. On substituting 
the hydroxyhc hydrogens of one of these esters, say, ethyl tartrate 
by acyl groups, a greater change occurs, the nature of that part of 
the curve within the range of ordinary temperatures alters, since 
the graphs for the alkyltartrates. Fig. 1, on the one hand, and 
those for the acyl derivatives. Pig,. 3 and 4, on the other, are of 
different shape The former show a temperature of maximum 
roUtion, and the latter a temperature of minimum rotation and 
this minimum again moves about to various temperatures’ and 
rotation values as slight changes are made in the substituting 
poups. Now If both the curves for the alkyltartrates and those 
or the acyl denvatives were parabolas there could hardly be any 
hope of deriving them from one common origin. If, however, they 
areperiodic the problem appears to be much simpler and capable 
of solution for It seems not unreasonable to suppose that the very 
considerable change in constitution from ethyl tartrate to eth^ 
teichloroacetyitartrate, for instance, may have the effect of 
d spkcing the ethyl tartrate curvr^in the same way that the sub- 
t u to of a propyl group for the ethyl group woL displace it. 
ut ^0 a very much greater extent-towards a higher or lower 
tooerature so as to bring into view a minimum which would only 


notation m Solution. 

Ihat the temperature of maximum rotation may play in th 
an important part in connexion with the rotation of homt 
mbstanees will, it is hoped, be evident 

■sof mal im^l' “ attempt will now be made to show that i 
equal importance in regard to the phenomena of rotation i. 



158 PATrERSON : AN ATTEMPT TO HARMONISE, QUALITATIVELY 


solution, and here again the great value of a maximum is the fa^ 
that it can be easily recognised. The maximum indicates a condi- 
tion of the substance in which a certain influence — or influences-^ 
attains to a maximum, and then declines again or is outweighed by 
other influences, this taking place under the inter-molecular forces 

the forces which produce liquefaction — at play in the compound 

in these particular circumstances.* If now the active substance 
be mixed with an indifferent solvent, the inter-molecular forces 
change so that the internal pressure to which the active compound 


in solution. 

Ethyl tartraic in tarious sdwnls. 

TeinpcTolurt. 

40 * 80 * 120 * 160 * 200 * 


is subjected assumes a diflierent value. Under this new pressure a 
different temperature is required to produce that state of tie 
molecule in which one of the group: 
attached to the asymmetric atom 
Infiuaux of temferature on rotation reaches its maximum preponder- 
ance, and since at that new tempera- 
ture the molecule as a whole will 
have changed — in volume, for ii 
stance — the maximum rotation wil 
have a value other than that foum 
for the homogeneous compound, ui 
less, of course, the internal force 
happen to be just the same as befori 
when the temperature of maximun 
rotation should also be the same. A. 
the solution becomes more and mon 
dilute the internal forces gtaduaU’ 
alter, and the temperature of mazi 
mum rotation suffers a correspond 
ing change. 

Previous work has shown (T., 1908, 93, 1843) that when etby 
tartrate is mixed with a solvent, such as water or nitrobenzene 
which raises its rotation at ordinary temperatures, the maximun 
rotation passes towards a lower temperature, but takes on a highei 
value as the solution becomes more dilute, and, further, that thf 
extent to which the temperature of maximum rotation is lowerec 
is almost directly proportional to the rise in the value of th< 
rotation. This will be clear from the curves of Fig. 6. It wil 
be observed that in a solvent such as acetylene tetrachloride 
p=9’3, which, at 20“, has a powerful depressing influence, the 


's' 

I 



* Iq the author’s view, it is probable that the rotation of the free molecule ofai 
active substance— that is, in the state of vapour— would also show maxiiua anc 
minima, although this has not been experimentally verified. In the liquid con 
dition the active molecules are subjected to new and powerful forces, and thereforf 
the maximum r'Otation would probably not occur at the temperature for the 
liquid as or the vapour 
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rotation nses rapidly mth mcreasa of temperatura, whilst in a 
solvent like ^mtronaphthaleno p=6, which greatly raises the 
rotation of the ester, increase of temperature diminishee the rota- 
tion with almost equal rapidity. Other solvents or the same 
solvents at intermediate concentrations, produce effects Ivine 
between these extremes, in such a manner that, roughly speaking 
tie whole senes of curves gives the impression of a gradual varia’ 
tion of some property irrespective of the chemical composition of 
the solvents If a solution in water and one in nitrobenzene have 
a certain rotation at some given temperature, then the temperature- 
rotation rarves of the two solutions will be practically identical 
although the concentrations may he entirely different. According 
to the authors working hypothesis, the internal forces against 
which the mo ecule has to expand on heating are the same or almost 
80 , the optical behaviour being then naturally very similar Never 
theless, although, broadly speaking, this is the case, there are 
minor irregulantiM, as will be seen on inspection of the diagram 
on p. 1846 of the Trantactxont for 1908 ° 

It is to be surmised that if ethyl tartrate be dissolved in a liquid 
of depr^smg influence such as acetylene tetrachloride, the maxi- 
mum will move to a higher temperature, but will at the same time 
Mume a lower value than characterises the maximum for the 
lomogeneous ester and that this tendency will become more and 
more marked as the dilution increases, a point which will be 
referred to later on (p. 171). It may bo noticed that ethy 

"nfr - 

The influence of wivente on other rotation maxima is of a 
siimlar character to that just described. Very decided maxima were 
found m the temperature-rotation curves for aqueous solutions of 
potassii^ methyl tartrate, potassium ethyl tartrate, and poteTs LL 
s-propyl tartrate, and these maxima move in a viy disS ^ 
interesting manner towards a lower temperature aud \ higher valu^ 

PP- 1121, 1123, 1125) In Fiv 9 nf /l !’ ’ 

tie curves for i ^ present communication 

it wiHrnoricL ““ and 

nbstanr. ^ ‘‘“0 ‘o the other of these 

*anoes in aqueous solution the maximum roUtion agate movt 

''“oPig 1 as is seen 

tearie acid homogeneous alkyl esters of 

It IS important now to consider the effect of solution on the 
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critical points of other curves, some interesting information being 
represented in Fig. 4 in regard to the minima in the curves for 
ethyl di-trichloroacetyltartrate and isohutyl di-trichloroacetyl. 
tartrate (Patterson and Davidson, T., 1912, 101, 377). 

The rotation of both these esters is much depressed by solution 
in nitrobenzene (broken lines), and from the appearance of tbe 
curves and what has already been said, it may be regarded as 
almost absolutely certain that the minimum value of the rotation 
merely moves to a lower value and a lower temperature, just as 
the maximum rotation of ethyl tartrate, has been observed to 
move towards a higher value and a lower temperature by dilution 
with nitrobenzene. 

In regard to the influence of nitrobenzene as a solvent, methyl 
tartrate is closely analogous to ethyl tartrate. The rotation of 
homogeneous methyl tartrate is shown in Fig. 4. The maximum 
rotation has not actually been determined, but it must lie about 
180° or perhaps a little higher. When dissolved in nitrobenzene 
(p=5), the ester has a high rotation, which diminishes on heating, 
so that in such a solution the maximum rotation has already passed 
to a temperature somewhere below zero; thus the minimum rota- 
tion of the di-trichloroacetyl esters is depressed and moved towards 
a lower temperature, whilst the maximum rotation of the simple 
esters is raised and also moved towards a lower temperature, when 
the compounds are examined in nitrobenzene solution. With the 
behaviour of these esters it is now most interesting to compare that 
of methyl mono-trichloroacetyltartrate, which, chemically, stands 
midway between them. The rotation of the homogeneous ester 
increases as the temperature rises, almost linearly (Frankland and 
Patterson, T., 1898, 73, 186), but from analogy to the correspond- 
ing graph for ethyl mono-trichloroacetyltartrate, which shows a 
distinct curvature, it is to be expected that both would tend towards 
a maximum at a fairly high temperature. The curve representing 
the behaviour of a nitrobenzene solution of the methyl ester on heat- 
ing is shown on the diagram. The value of the rotation is little 
altered, but the temperature-coeflicient is the opposite of what it is 
in the homogeneous ester. The rotation diminishes on heating, 
and it may reasonably be concluded that in this case again the 
maximum for the homogeneous ester is moved towards a lower 
temperature by solution in nitrobenzene, but without any great 
alteration of value. Thus, in a very broad and general sense, the 
influence of solution in nitrobenzene on the rotation of all these 
esters is of just the same character; the curve for the homogeneous 
ester is, as a whole, displaced towards a lower temperature, towards 
the left of the diagram, and by nearly the same amount, the actual 
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value of tta rotation being lowered or raised or not much altered as 
tiie case may be, presumably according to the chemical nature of 
j])6 active compound^ If, then, we may regard these temperature- 
rotation curves as periodic, the effect of solution is to change, in 
the first place, the phase, and also the amplitude, of what may be 
callei the vibration. And, further, since the sweep of these curves, 
both for the homogeneous esters and for their solutions, is, so far 
js can be judged, very similar, it may be concluded that the period 
j( the vibration is, in practically all these instances, nearly the 
same, 

Ihe conception which the writer has attempted to develop in 
this paper bears in a very interesting manner on some results 

Fio. 6. 

Ethyl tartrate in quinatine {full Una), and in water (broken line). 

Temperature. 

20 ° 40 ° 00 ° 80 “ 100 “ 120 ° 140 ° 



which, at the time they were obtained, were difficult to understand 
or ;i'i correlate with any other phenomena. It was found that 
soiii.iju in water raises the rotation of ethyl tartrate, at the 
ordinary temperature, to a considerable extent, and that, as is 
usuai ia such cases, the rotation diminished with rise of tempera- 
ture (T., 1904, 86, 1129, 1130). It was also noticed, however, that 
the curves for fairly dilute solutions, in addition to suggesting the 
passing of a maximum rotation to a lower temperature as the 
dilution increases, also exhibit a point of inflection at a temperature 
somewhere .about 60°. This will be seen from the curve for water, 
f=25 034, which is reproduced in Fig. 6. Then, later, it was 
ohsened by Patterson and McDonald (T., 1909, 95, 323) that the 
tol cm. H 
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influence of quinoline as a solvent on the rotation of ethyl tartrate 
differed considerably from anything previously recorded. 
curve, even for a p=60 solution, starting from a high value at low 
temperatures, falls rapidly as the temperature increases, in such a 
way as to be convex with regard to the point of origin of the 
figure, and tending towards a minimum value in the neighbourhood 
of 100°. These curves, also, are shown in Fig. 6. It will be noticed 
that even the curve for a p=75 solution is convex with respect 
to the point of origin of the diagram, and it is therefore to he 
surmised that the maximum rotation of ethyl tartrate passes very 
rapidly towards a low temperature, on solution in quinoline, just 
as is the case in nitrobenzene and water and many other solvents, 
Only a few observations were made with the p = 75 solution, but 
it is clear that the behaviour of a p=60 solution shows a gradual 
advance on that of the p=75 solution, of a similar character to 
that shown by the latter on the behaviour of the homogeneous 
ester. Now the general appearance of the p=60 curve indicates a 
minimum rotation at a temperature somewhere about 140°. The 
curve for p=25, because of its greater initial slope, probably has a 
minimum at a lower temperature and of lower value, whilst in the 
p=10 solution the minimum is distinct, and occurs at a tempera- 
ture of about 94°. This case of quinoline is a specially complex 
one on account of the peculiar shape of the concentration curve 
(see T., 1909, 95, 322), which itself shows a maximum, but the 
appearance of the graphs suggests that just as the maximum is 
moved by solution in nitrobenzene towards the left of the diagram, 
so here — the maximum having been displaced very rapidly — a mini- 
mum is coming into view, and is also being shifted from the 
right of the diagram towards the left. The same kind of thing 
is suggested by the curves for water, but, of eourse, only in a much 
less pronounced degree. It is, therefore, not improbable that 
on heating homogeneous ethyl tartrate to temperatures consider- 
ably above 200°, a minimum would be discovered, or, in other 
words, an examination of the rotation of this substance in solution 
in a solvent of particular type brings into view a minimum in the 
curve for the homogeneous compound which, perhaps, for some 
reason such as the high temperature at which it occurs, ard 
consequent decomposition, could not be directly observed. 

The suggestions made in the present paper seem to correlate 
at least much of the most systematic work which has been done 
on optical activity. It becomes clear why nothing in the way of 
comprehensive generalisation can be expected from the compari- 
son of rotation values made at one and the same temperature for 
each substance, and in particular it does away with the sharp 
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contrast which appeared to erdst in certain respects between the 
rotati® cf homogeneous substances and the rotations of their 

solutioas. ^ ... 

IVien an active substance is dissolved in a solvent, the general 
cisracter of the periodic curve is, apparently, not very much 
altered) hut the whole curve is displaced towards a lower or a 
higher temperature according to the nature of the solvent, the 
amplitude being considerably and the period perhaps slightly 
altered ; or the solvent may have but little effect, in which case the 
maximum or minimum of the graph for the homogeneous compound 
occurs at exactly or nearly the same temperature in the solution 
whilst the amplitude is little changed or not at all. 

gotatiorirdisperaion in Homogeneout Active Compounde. 

It is of much interest now to apply these views to a problem 
which, since its discovery in tartaric acid by Biot {Mem. de I’Acad., 
1838 , 15, 93) some seventy-five years ago, has always appeared to 
he one of particular difficulty, namely, that of anomalous rotation- 
dispersion. As a rule, the plane of polarisation of light of short 
ware-length is rotated most, but in certain cases this does not 
hold; instead, the rotation reaches a maximum value for waves of 
iotermediate length, and the rotation-dispersion is said to be 
abnormal. This is, however, nob a complete statement of the 
general case; it is, in fact, usually found, when the problem is 
investigated over a sufficient range of temperature, that at high 
temperatures the rotation-dispersion is normal, the violet rays 
being, say, most rotated ; at intermediate temperatures it becomes 
abnormal, and at lower ones again it becomes normal once more, 
bnt in an opposite sense, the violet rays being least rotated.* Thus, 
by extrapolation from its sointions, Winther found " that homo- 
geneous tartaric acid is Isevorotatory for all colours at low tem- 
peratures; further, that the dispersion is normal at low tempera- 
tures, but becomes abnormal at about 30°, with a maximum between 
red and yellow. With rise of temperature this maximum moves 
towards the blue ’’ {Zeittch. phgiikal. Chem,, 1902, 41, 187). The 
same peculiarity as is shown by homogeneous tartaric acid has been 
found by Winther in regard sdao to homogeneoua methyl, ethyl, 
and B-propyl tartrate {ibid., 177), and by Scheuer {ibid., 1910, 72, 
o87) for ethyl diacetyltartrate. 

A considerable number of other substances have been inveati- 
jated as regards this question, and in many cases the rotation- 
iispersion was found to be independent of the tempepature and the 

I propose to call this negslive rotatioo-dispersion, a largo negative value of the 
••lation being regarded aa leaa than a amall negative vilne. 
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concentration. In regard to these and his own results, Winther 
says (Zeitsch. physikal. Ghem.f 1902, 41 , 195, 196) : Es ist kaum 
wahrscheinlich, dass diese zwei Gruppen von aktiven Korpem wirk- 
lich scharf voneinander gesondert werden konnen; vielme^ Werdeu 
sich bei weiteren Unterauchungen gleichmassige Ubergange 
zwischen ihnen ergeben,” and this k very probable. 

What is called the “ rotation-dispersion coefficient " is approxi- 
mately a constant for substances the dispersion of which is normal, 
but for such compounds as have anomalous dispersion it varies, 
not only in numerical value, but in sign as well. To overcome this 
difficulty, Winther introduced his “rational dispersion coefficient” 
in which the temperature of maximum rotation— the vertex of the 
parabolic temperature-rotation curve — played an important part 
(Zeiiach. physikal. 1902, 41 , 207). . This ^ rational disper- 

sion coefficient ” was found to be practically constant for methyl, 
ethyl, and n-propyl tartrate. Winther s attempt was, in fact, of 
just the same kind as that made by the present author a year or 
two later, to establish a constant relationship between the rotation 
values for these three esters for yellow light, and the results in 
both cases were of the same order (T., 1904, 85, 765). 

As has already been remarked, Winther’s value for the tempera- 
ture of maximum rotation was not established by experiment, but 
was calculated by means of a parabolic interpolation formula from 
experimental data obtained at temperatures up to about 60'’, and 
his coefficient of “rational dispersion” depends expressly on the 
assumption “dass die maximal Temperaturen wirklich fiir alle 
Farben gleich sind” (foe. cit., 209), and, considering this fact, 
Winther’s treatment of the subject was extremely ingenious, 
Further, the temperature of maximum rotation which he assumed 
for these esters was too low, and, in addition, the value is not the 
same for all three. 

It is, then, of much interest to inquire how the temperature of 
maximum rotation is related to the refrangibility of the light used. 
In this connexion some interesting data have been supplied by 
Walden {Ber., 1905, 38 , 366), who has examined these three esters at 
various temperatures for red, green, blue, and violet light, without, 
however, mentioning the question of maximum rotation. These 
data — for observed, not specific, rotation — are represented by the 
curves in Figs. 7 and 8, the present author’s data for yellow light 
being added ; it will be apparent that the numbers obtained by the 
two different observers show very good agreement. The temperature 
of maximum rotation in ethyl tartrate for yellow light lies at 148°, 
and is marked on the curve by an M. It will be noticed that 

* The short cross-lines on the curves show the actual range of the observations. 
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WaldM ® data in only two cases extend beyond this,* Nevertheless, 
(jQji the appearance of the curves and the actual numbers, which 
jliovf that the difference between the observed values of the rotation 
100° and 135° becomes gradually greater and greater from red 
to violet, it may be concluded with almost complete certainty, that 
the maximum lies at a lower temperature than 148° for red light 
and at progressively higher for green, blue, and violet* The 
jisximum probably moves from about 140° for red to about 180° 

tor violet. 

For propyl tartrate (Fig. 8), Walden’s data fall on both sides of 
the maximum value for each colour of light, and here much the 
same thing applies. The maximum for red is 115°, that for yfellow 

Era. 7. 


Ethyl tariralt. Rotatim dispersion. 
Temperature. 

-80° -40° 0° 40 80° 120° 160° 



according to the determinations of the present author, is at 120°, 
and Walden’s data give a temperature of about 125° for green and 
blue, and 134° for violet. The maximum thus again appears to 
■ : ve towards a higher temperature as the wave-length decreases. 

hEmemhering what has already been suggested in the earlier 
part of this paper, regarding the curves for intimately related 
esters such as methyl and ethyl tartrate, for one colour of light, 
it would appear that the variation of rotation for different kinds 
of light in a single active ester is of a comparatively simple char- 
acter. We seem to have, in these diagrams, a set of curves of 
similar type, varying in amplitude, which is greatest for violet 
and least for red, whilst, in addition, the curve for light of short 

’ Since the number of available data is suiall, the curves cannot be swept in with 
.all tb« precision desirabk 
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wave-length is retarded a little on that of longer wave-length; so 
that there ia a alight difference of phaae. Naturally, therefore, since 
the period ia apparently the aame or nearly ao, the curves cut one 
another successively within a certain range of temperature, just ag 
a set of sine curves, retarded a little on each other, must have 
periods of intersection. If they were all in the aame phaae they 
would presumably all cut in one point, and the rotation-dispersion 
would be always normal, positive on one side of the point of inter- 
section, negative on the other. Amongst these esters it is almost 
certainly always abnormal, but at temperatures from about 140“ 
to 180° or higher, for ethyl tartrate, and 40° to 180° or higher, tor 

Fio. 8. 

Propyl'tarlmU. Bdaiion dinfersim. 

Tfmpcrature. 

- 20 ” 0 ' 20 ’ 40 “ 60 “ 80 " 100 " 120 “ 140 “ 160 “ 180 “ 



propyl tartrate, there is a considerable separation of the curves 
for the different colours of light, and the abnormality is not 
detected. At temperatures from about -1-140° down to about zero 
or a little lower for ethyl tartrate, and from + 40° down to about 
— 40° for propyl tartrate, the curves cross each other, and the 
dispersion is highly abnormal. At temperatures below about 
40° for methyl tartrate, zero for ethyl tartrate, and -40° for 
propyl tartrate, the rotation-dispersion becomes normal again, 
but negative (for example, ethyl tartrate at about -(- 8°, Pig. 7). 

Thus in passing from one ester to another the period of inter- 
section of the family of curves moves towards a new rotational 
value and a different temperature in just the same kind of way as 
does the maximum rotation. Abnormal rotation-dispersion ia merely 
the natural result of the intersection of a set of curves of different 
amplitude retarded a little one upon the other. Such compounds 
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as show quite nonnal rotation-dispersion are probably at a tempera- 
ture where, for them, a loop exists, whilst such as show abnormal 
dispersion are at a 

temperature in the Eio- 9- 

neighbourhood of a Tartaric acid., Rotation diapersion. 


node. 

A point often noticed 
is that abnormal rota- 
tion-dispersion occurs in 
substances the rotation 
of which alters rapidly 
withtemperature- 
change. The reason for 
this is obvious in the 
light of what has been 
said; it is between a ■ 
maximum and a mini- 
mum value that the 
slope of the curve — the 
temperature-coefficient 
—is greatest, and it is 
just in this neighbour- 
hood that the tempera- 
ture-rotation curves in- 
tersect and give rise to f 
abnormal rotation-dis- 
persion. 

Rotation DitperHon in 
Solution. 

There remains now 
but one other point to 
consider, namely, the 
iTihuence of solvents 
"r. rotation-dispersion, 
and for this purpose 
very useful data have 
been collected by 
Winther. Tartaric acid 
■nay be dealt with first, 
by the examination 
»f several solutions at 


Temperature. 



pAyssK Chm., 1902, 41 . 183) obtained, by extrapola- 
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tion, values for the specific rotation of the homogeneous compound 
{Inc. cit, 187). These data are reproduced in Fig. 9, from which 
it will he seen that from temperatures of about 17° downwards the 
dispersion of homogeneous tartaric acid is completely normal, hat 
negative. At 17°, or nearly, the curve for red, cuts that for 
yellow, light, and the rotation-dispersion begins to be abnormal 
the interval of temperature before the curves are free of one 
another again being obviously considerable. Fig. 9 shows also the 
curves for a fairly concentrated solution of tartaric acid in water 
(p=48'39), and it will be noticed that, in this case, the curve 
for red cuts that for yellow at a temperature of about -6°^ the 
interval of abnormal dispersion extending up to about 70°. The 
curves thus begin to cut one another at a lower temperature than 
before, but the value of the rotation at the temperatures where 
they intersect is higher. In homogeneous tartaric acid, red cuts 
yellow at a rotation of — 2'5°; in the solution this happens at a 
rotation of -|-4°. The uppermost curves of Fig. 9 represent the 
behaviour of a more dilute solution. The temperature at which 
red and yellow intersect lies so far outside the diagrani that extra- 
polation becomes uncertain, but green and light blue, which in the 
concentrated solution cut at a temperature of 42° and a rotation 
of 1M°, meet, in the dilute solution, at a temperature of -2“ 
and a rotation of 12'7°. 

This behaviour is thus altogether in agreement with what was to 
be expected. It is a fact that solution in water raises the rotation 
of tartaric acid, and from analogy to the behaviour of the esters of 
tartaric acid, the maximum, which will almost certainly be found 
to exist in the temperature-rotation curve for tartaric acid if means 
can be found to investigate the point, will move towards a lower 
temperature and a higher value as the result of this solution. In 
other words, that part of the temperature-rotation curve for the 
homogeneous substance in the neighbourhood of the maximum, 
comes, when the acid is dissolved in water, into the region of 
ordinary temperatures. It has just been shown, however, that in 
the neighbourhood of the maximum rotation, the rotation-disper- 
sion becomes more nearly normal. Therefore, when the maximum 
is brought by solution into the region of ordinary temperatures, 
the dispersion at these temperatures, in solution, becomes normal. 

Again, whilst water raises the rotation of tartaric acid to a 
considerable extent, alcohol has only a slight influence in the same 
direction. It is therefore to be expected that the rotation-dispersion 
in alcohol should be much the same as in the homogeneous active 
substance, and this is actually found to be the case. In Fig. 9 are 
shown also rotation-temperature curves for tartaric acid in alcohol, 
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«=ll'63, which may he compared with those for the homogeneous 
acid- 1“ alcoholic solution it will be noticed that at low 
temperatures, that is, below 10°, the dispersion is normal but 
negative. The curves bopn to cross at about 14° when the 
rotation is 3'8°, and the interval of abnormal dispersion extends 
jjp to a temperature in the neighbourhood of 80°. For the homo- 

Fi«. 10. 

Sotation dUpernon, 

Ethyl tartrate variom solvetUs at 20°. 



geceous acid, as has already been said, the crossing of the curves 
tegins at a higher temperature and a lower rotation value, and 
extends also to a higher temperature. The sets of curves are much 
alike, and are altogether consistent with the idea that solution in 
alcohol has the effect of shifting the temperature-rotation curves 
of tartaric acid towards a slightly lower temperature and a slightly 
liigher rotation value. 

It might, however, be objected that the maximum rotation-value 
for tartaric acid' is ppt known experimentally, and therefore it 
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will be well to examine one or two other cases. Again, valuable 
data are supplied by Winther, and are represented in Kg. lo jj 
dispersion-rotation curves for a temperature of 20°.* In dilute 
solution in water the rotation is high, the dispersion normal and 
positive; in methyl alcohol the rotation is not so much raised 
as in water, and the dispersion has become abnormal; chloroform 
gradually depresses the rotation of ethyl tartrate as the dilutioa 
increases, and we find that the abnormality has just disappeared 
in the most concentrated solution, but the dispersion has become 
negative; in ethylene bromide, which still further depresses the 
rotation of the ester, the dispersion may be said to have become 
more normal and more negative. Now it is known definitely that 
the maximum rotation of homogeneous ethyl tartrate moves on 
dilution with water and such other solvents as raise the rotation 
towards a lower temperature and a higher value, that is, into the 
region of ordinary temperatures, and in correspondence with this 
for the reason which has been given, the dispersion in aqueous 
solution becomes normal in the neighbourhood of 20°. In methyl 
alcohol, which does not so much raise the rotation of the ethyl 
tartrate, the maximum is slightly shifted towards a lower 
temperature, and some crossing of the curves is apparent at 20°; 
for homogeneous ethyl tartrate the maximum is still more to 
the right, so that 20° is a temperature at which the most marked 
intersection of the curves takes place. In chloroform, however, 
with its depression of the rotation, the maximum is, presumably, 
moved out further towards the right, towards a higher tempera- 
ture and a lower value, and therefore all the crossing of the curves 
takes place at higher temperatures than 20°, so that in Fig. 10 
the dispersion, in this solvent, has become normal but negative. 
In ethylene bromide the same thing occurs, but in a more marked 
manner ; the region of crossing of the curves has passed, along with 
the maximum rotation, to a still higher temperature, with the result 
that the rotation-dispersion curves become yet more negatively 
normal. The set of curves of Fig. 10 thus seems to form a complete 
whole; some property appears to progress gradually throughout the 
diagram irrespective of the solvent used, the curvature slowly 
changes from that of the lowest graph to the opposite shape in 
the uppermost, the rotation-dispersion changes from negative 
normality in ethylene bromide through abnormality to positive 
normality in water, and it seems, at least to the present author, 
that there can surely be little, if any, doubt that this is due fco 
displacement, as the result of solvent action, of the whole set of 
temperature-rotation curves for the homogeneous ester, towards a 

* Unfortunately, these have not been determined ovey a range of tempeitture. 
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temperature in water and a higlier temperature in ethylene 
brofflid®’ 

The region of intersection of the family of curves for a given 
jjtive compound moves to a different temperature, and assumes a 
jew rotational value, so far as the experimental data allow of a 
judgment, in just the same way that the maximum rotation is 
displaced, by mixture with the same solvents. 

It is necessary here to say a few words concerning Winther’s 
position in regard to rotation^iiBperaion, in order to emphasise the 
very fundamental difference between it and the views developed in 
this paper. Winther was very clear on what may be call^ the 
ompirical aide of this question, but he established his “rational 
dispersion coefiBcient ” on the idea, at least as a first approximation, 
that the temperature of maximum rotation was a constant, inde- 
pendent of the colour (for one and the same compound), indepen- 
dent also of the solvent, and independent even of substance, within 
the limits of a homologous series (Zeitsch. pkysilcal. Chem., 1902, 
41 , 179; 1903, 46 , 334, 340 ff.; 1905, 62 . 206). “Die Mittelwerte 
rariieren fur die ganxe Weinsauregruppe, die Losungen mitgenom- 
men, von 137 — 149°” (ibid,, 1903, 46 , 377). All these assump 
tions are demonstrably incorrect. Especially does the temperature 
of maximum rotation vary with solution in some powerful solvent 
like nitrobenzene or water, passing from 175° its value in the homo- 
geneous ester to temperatures well below zero already in only 
moderately dilute solutions in these solvents. From the present 
author’s work on this subject it would seem almost certain that 
in a solvent like ethylene bromide, with a very strong depressing 
influence, the temperature of maximum rotation will move towards 
a higher temperature but a lower value, although the point has 
not been verified by direct experiment. It is therefore of peculiar 
interest that Winther finds by his interpolation method for propyl 
tartrate in ethylene bromide the following temperatures of maxi- 
mum rotation at the concentrations specified (ibid., 1903, 46 , 340). 


p- 

L 

74*71 

136“ 

45*00 

lfi5 

15-29 

197 


The temperature of maximum rotation appears to move towards 
a higher temperature as the dilution increases, that is, as the 
depressing influence of the solvent increases, and this must be 
regarded as very strong evidence in favour of what has been 
developed in this and other papers in regard to the variation of 
the temperature of macdmum rotation in different solvents and on 
dilution. Winther, however, for the secmid time, jp his work, 
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deliberately rejects this information, and developed hig views 
instead, as has been remarked, on the assumption of a constant 
value for the temperature of maximum rotation, so that his treat 
ment is the very opposite of that of the present communication, ij 
which an attempt has been niade to show that it is exactly owing 
to the variability of the maximum— the displacement of the whole 
temperature-rotation curve — that most of the puzzling phenomena 
of optical activity are, in fact, due * 

It may be pointed out in conclusion that the object of this paper 
is not primarily the development of a theory. The subject-matter 
is indeed quite independent of any theory, except in minor points 
such as in the suggestion that temperature-rotation curves are in 
reality periodic. A fair amount of evidence has been adduced for 
thinking that this is so, but if it were not the case, it still remaiuB 
a fact that there is a maximum at a certain temperature in many 
curves ; that this maximum is displaced in a certain way in passing 
from one member to another of a homologous or clos^y related 
aeries of compounds ; that this maximum is found at diSerent tem- 
peratures as the concentration is varied in’ a given solvent, but 
having a different value, and generally at different temperatures 
for the same conesntration in different solvents; that the tempera- 
ture of maximum rotation, of some compounds at least, ig'diflerent 
for different colours of light, and this seems to be sufficient to 
account for the phenomena of rotation dispersion; that the region 
of intersection of the curves for different colours of light is dis- 
placed, as the result of solution, in just the same manner as is tie 
maximum rotation, which appears to account for most, if not all, of 
the known phenomena of rotation dispersion in solution; all these 
statements are facte, whether the temperature-rotation curves are 
periodic or are parabolas, but in the former, and much more 
probable case, it is possible to see a relationship between the curves 
for substances of different type, and in the latter it is, at least, more 
difficult. The recognition of the displacement of a fundamental 
type of curve enables us to bring into one general scheme all the 
diverse phenomena of optical activity. 

These matters also do not necessarily involve a discussion of the 
mechanism of the process to which the phenomena mentioned are 
due ; it may be possible to explain all these facte in terms of the 
very popular, if somewhat vague — or because somewhat vague? — 
ideas, association, or complex formation — solvation — and it would 
be exceedingly interesting if some exponent of thdse ideas would 

* It may be remarked that the expressiou on p. 156, by alteration of the para- 
meters, could be made to cover the whole behaviour of active compouuds, including 
wave-length of the light used and the influence of the solvent. 
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sfiow* that it is possible to formulate a consistent scheme, 
based on them, and capable of withstanding even the first breath 
criticism, but to the author it appears that the potentiali- 
ties of asymmetric caPbon atom and of the most simple physical 
conceplio® of those inter-molecular forces to which liquefaction is 
ijje,* aro ample to account for all the observed behaviour. 

However that may be, the chief claim which the present paper 
makes is not to the establishment of a theory, but one much more 
Important, namely, the recognition of the above-mentioned facta 
jjd their inter-relationship. 

Experimental. 

Rotation Data. 

(Numbers marked with an asterisk are extrapolated or inter- 
olated.) 

Sihyl Tartrate . — The data for this ester were the same as given 
1 T., 1908, 93, 1852. 

17'8” 20 0"‘ 3S-3° 80’4“ 92-»” IBl-O” 143 0“ 160 0" 175'0" 200-0"* 

f(ioo 

m ) +9-222 9'6 11 174 13-318 16-022 15-774 16 926 15'88 15-74 16-18 

.. 7'64 7-87 9-39 ' 11-45 18-28 14-35 14'75 14'95 14-99 14-87 

Hjf,., 15-74 16-21 19-84 23-58 27-35 29-56 30-38 30 79 30-88 30-63 

n-Propyl Tartrate. 

The ester used boiled at 173— ^I74®/17 mm. 

16-5’ 20-0"* 49-5" 77-7" lll-2f 123-0" 133-2’ 147-2" 1610" 173 0° 

i 1-1407 1-1375 1-1127 1-0819 1-0487 1-0372 1-0272 1-0128 0-9990 0-987 

mm.) 13-94" 14-17" 16-16" 17-83" 18-29" 18-27" 18-20" 18 05" 17-75" 17 47 

12-22 12-64 14-52 16-48 17-44 17-62 17 72 1782 17-77 17-70 

28 00 29-34 33-98 38 66 40-81 41-23 41-47 41-70 41-68 41-42 

Densities determined : 


1 15-26’ 39-9 75 8 132-5 167 0 

i 1-1420 1-1186 1-0836 1 0279 0-9927 


aec.-Propyl Tartrate. 

The ester was prepared by Fischer and Speier’s method. It boiled 
at 157— 158®/ 16 mm./ 

* 15-3* 20-0"' 49-7" 73-0“ 118-0" 136 0’ 144-5" 166 0" 173 0" 

■I 1-1146 1-1100 1-0810 1-0580 1 0124 0-9931 0-9845 0 9734 0-9536 

<(l«l 

mm.) 22-9" 23-36" 24-6" 25-04’ 26-01" 24-66" 24-405" 24-11“ 23-48" 

[4 .. 20-55 20.-90 22-66 23-67 24 69 24 82 24-79 24-77 24-63 

W; .. 47-97 48-91 63-02 63-38 67-77 68 07 58-00 67'96 67-63 

Which, after all, may embrace thet departure, in moderately concentrated 
••lution,, from the laws which are only ealid lor infinitely dilute eolations, and which 
uotiei regarded, without any proper reason, as an indication of association. 
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Densities determined : 


e . 13-66° 40-6° 79'75° 16'0° 

d. 1-1162 1-0899 1-0513 0-9789 


AWyl Tartrate. 

The ester was prepared by boiling tartaric acid with allyl alcohol 
for some hours, and distilling off the excess of alcohol as far aa 
possible. Fresh alcohol was then added, the mixture again boiled 
for several hours, the alcohol distilled off, and the ester fraction- 
ated. It boiled at 19P/20 mm., 182°/15 mm., and 171°/10 mm, 
For hydrolysis 2-0894 grams required 13'8 c.c. of l’337i7-potas8- 
ium hydroxide. Theory demands IS’S c.c. 


t 15-6’ 20-0" 33-2° 71-0° 106-6° 18-4“ 131-6° 148-2° 168-0" 

d 1-1988 1-1911 1-1813 1-1435 1-1097 1-1966 1-0842 1-0672 I-0475 


mm.) 18 8U°18-67° 19-168° 

20-522“ 

20-706“ 18-32“ 

20-40“ 

20-024° 19-31" 

[o]J ... 15 28 15-52 16-23 

17-95 

18-66 15-82 

18-82 

18-76 18-44 

[61]'... 35-16 35-70 37-82 

41-28 

42-92 35-24 

43-29 

43-15 42-41 

Densities determined: 

t 26-6" 

38-6° 

48-75° 

80-0' 

148-5° 

d M874 

1-1767 

1-1664 

1-1360 

1-0669 


iaoButyl Tartrate. 

Two different specimens of iaobutyl tartrate were used, one 
prepared from the dextro-acid and the other from the Isevo-acid. 
The rotation values agree almost exactly. The boiling point of 
both was 185°/21 mm., and the melting point 73 — 74®. 



isoButyl A-Tartrale. 


t 

20 -0“* 

97-6° 80-6° 

691" 

d 

— 

1-0106 1-0257 

1 -0362 

0^ (100 miB.) ... 

+ 19-8“ 

+ 20-66“ +20-56“ 

+ 20-65" 

[«r 

17-75 

+ 20-44 +20-03 

+ 18-83 

[M£ 

46-5 

+ 63-55 +62-47 

,+ 61-96 

Densities determined : 



t 

75-2“ 

86 -2“ 

97-7° 

d 

1-0309 

1 -0206 

1 0105 


isoButyl I Tarirate. 


t 

78-6° 

97-5° 121-3° 

148-7" 

d 

1-0295 

1-0115 0-9887 

0-9676 

a^{100 mm,)... 

-20-60“ 

-20-64“ -20-34“ 

-19-64“ 

[«]' 

-20-01 

-20-40 -20-67 

- 20-29 

[ME 

- 52-43 

-63-45 -53-9 

-63-17 
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peasities determined: 


i 98-2“ 108-6“ 130-2” 146-0" 

i _ 1-0107 1-0075 0-9809 0-9619 


Dnsaamyl Tartrate. 

jliis ester was prepared, by the hydrogen chloride saturation 
netliodi itom a so-called isoamyl alcohol supplied by Kahlbaum, 
laving a rotation of —2-262° in a 2-dcm. tube at 15-5°. The ester 
boaed at 195^^/16 mm. 

16-6" 20-0'** 407'* 02 0“ 131-2” 157 0" 175*0“ 

1-0669 1-0586 1-0400 0-9943 0-9696 0 9365 0-9205^ 
12-077“ 12-45” 13-995” 15-992" 16 047” 15-722° 16-368" 

11-32 11-73 13-46 16 01 16-72 16-79 16-69 

32-83 34-02 39 04 46-43 48-49 48-69 48 40 

Densities determined: 


( 14-76” 43-3“ 77-9“ 167-0” 

<i 1-0631 1-0379 1-0080 0 9278 


Diaeie.-octyl Tartrate, 

This ester was prepared by heating a mixture of tartaric acid 
ind tsr.-octyl alcohol in a flask on the water-bath and passing dry 
hydrogen chloride through the liquid for about four days. The 
excess of octyl alcohol was then distilled off, fresh alcohol added, 
and the current of hydrogen chloride again passed into the liquid 
for stout five days more. The octyl alcohol was then removed by 
distillation, the residue shaken with sodium carbonate solution, 
dissolved in ether, this solution dried with calcium chloride, the 
etlier removed, and the ester distilled under diminished pressure. 
The octyl tartrate boiled at 239°/15 mm. and at 194°/3 mm. 


{ 

.. 16-4“ 

20 0“* 

41 0“ 

74-4“ 

107*5“ 

133 0“ 

d 

.. 1-0056 

0*9992 

0 9825 

0*9557 0-9291 

0*9087 

tt’* (100 UUD,) 

.. l'0*25fl" 

10*4" 

11 18' 

11 -OS' 

12-37' 

12-34“ 

id' 1... 

.. 10*25 

10*46 

11*38 

12-54 

13*31 

13*58 

:iii: 

.. 38*33 

39*09 

42*56 

16-S9 

49*78 

50*77 

l 

169-0" 

173-0’ 

179 0” 


131*5“ 

200*0“ * 

d . .. 

0-8880 

0 8766 

0*8719 

0*9099 

0 8549 

«^(100 mm.).. 

12*2r 

11*98’ 

11*89 


12*38' 

11*35" 

w 

13-76 

13-67 

13*64 


13*60 

13*28 

liiE 

51*41 

61*11 

51-00 


50*88 

49*66 


densities determined; 

‘ 18-6" 36-45" 63-1" 70-65" 100-1“ 

“ 1-0006 0-9861 0-9727 0 9687 0-9353 




li 

/(lOOinm.)... 

(•ij 

[Mfi 
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««<: -Octyl tartrate was first prepared by McCrae (T., 1902, 81, 
1221 • see also T., 1901, 79, 1103) by a method suggested by 
Patterson and Dickinson (T., 1901, 79, 280). McCkae gave as the 
molecular rotation of the componnd [M]“ + 22’55°, and states that 
on account of the insolubiUty of tartaric acid in octyl alcohol, the 
hydrogen chloride method cannot be used in this case. The rotation 
of the ester examined in this investigation was very considerably 
higher than that quoted by McCrae, and in order to ascertain which 
observation was correct a new preparation was on the point of 
being started when a paper appeared by Pickard and Kenyon (T,, 
1911, 99, 67) containing a description of di-3-octyl d-tartrate. 
These authors prepared their ester by Patterson and Dickinson’s 
method from dimethyl and diethyl tartrate. They give the boiling 
points as 202— 210°/6 mm., and the rotation as [M]!,' which 

agrees fairly well with the above estimation, but not at all with 
that recorded by McCrae, whose preparation was therefore con- 
taminated with a considerable proportion of ethyl octyl tartrate. 
The discrepancy between the rotation of Pickard and Kenyon 
and that of the present author may perhaps be ascribed partly, 
at least, to a alight difference in the rotation of the octyl alcohol 
used. 

Dihemyl Tartrate.* 

Freundler {Ann. Chim. Phyi., 1894, [vii], 3, 448) records two 
‘-Unsuccessful attempts to prepare this compound, the first by 
passing hydrogen chloride through a mixture of tartaric acid and 
benzyl alcohol, and the other by heating silveMartrate with benzyl 
chloride. He remarks that benzyl tartrate decomposes on distilla- 
tion. Nevertheless, benzyl tartrate is quite easily obtained by 
heating tartaric acid and benzyl alcohol for some hours in a distil- 
ling flask fitted to a condenser. In quite a short time all the acid 
passes into solution, and water begins to separate. If the liquid 
be kept gently boiling, water and a little benzyl alcohol pass over. 
The mixture may then be distilled under diminished pjessure nnti 
all the alcohol has passed over, or the latter may be*emoved by 
a current of steam. The former method is the simpler, since tie 
residue can be distilled immediately without further treatment, but 
the distillation must be carried out at a low pressure of about 
4 mm., when the substance boils at about 260 — 270°. Since the 
distillation can only be done on rather small quantities, it is 
difficult to get an accurate determination of this constant. Tie 

* Medinger (/. pr. Chem.^ 1912, [ii], 86, 845) describes the preparation of benzyl 
tartrate (a viscid, yellow oil) by heating henzyl alcohol, tartaric add, and potassiun 
hydrogen sulphate. 
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gonpound melts Bomewbat indefinitely in the neighbourhood of 
.gc It forms a solid rather resembling fat, consisting of very 
hair'lik® crystals. It oan be crystallised from ether, ethyl 
jjetite, or benzene, but the crystals formed are so fine that it seems 
jnpossible to separate them from the mother liquor, either by the 
jij of the pump or on porous plate; it separates from benzene as 
, ,.enisrkably close imitation of a jelly, 
for hydrolysis, 1 7558 grams of the distilled ester required 
2314 c.c. of O'4625ff-potaasium hydroxide. Theory demands 
33'01 e.c. 

Rotation Data. 

I 3d'0’ 21'li" 61-5“ 71'5“ ■ 93-0* ll6-0‘ 138 0' 170-8' IS'O'' 

1-2360 1-3493 1-2220 1-2038 1-1845 1 1639 1-1443 1-1089 1-2550 

;'"(I0b 

■ j,i„ , -).V0.5” 24-865" 25-536" 26-0“ 26-005* 25-61“ 26 045" 23-88“ 24-17' 

M, 20 27 19-50 20-90 21-6 21 95 -22-0 21 89 21-19 19-26 

[jif 66-89 64-36 68-96 71-28 72-45 72-62 72-25 70-92 63-56 

Densities determined: 


t 72-2“ 96-8’ 152’ 167 

,l 1-2036 ;i-1808 1-1322 1 1184 


0ri0.1.\-IC CHEMISTEY DePAUTMEltT, 
U.S-IVEKSITY 0» GliBCOW. 


IKll—Quiiione-ammouium Dericativvs. Part II. 
Nitro-haloid, Dilialoid and Azo-compouiids. 

By Raphael Meldola and Williau Fbancis Hollely. 

Ths products of the extreme methylation of the picramic acids by 
methyl sulphate in the presence of alkali hydroxide have been 
ihowo in a former paper 4 !., 1912, 101, 912) to be dinitro- 
deiiVAtives of trimethylammoninm-beiuoqainone. These com- 
peunds are of an ochreous coloox in the anhydrous " quinonoid ” 
fonn, that from iiopicramic acid being red in the hydrated form, 
for which a quinole structure has been suggested (loc. cit., p. 918). 
hie relationship of these compounds to the iminazoliura compounds 
wd iminazolones described in a series of previous communications 
h the Society has also been indicated (loc. eit., p. 921). The 
®irch has. accordingly been extended with the object, in the 
™ place, of obtaining further evidence with respect to the 
■taeace of the suhetituents on the colour of the compound, and 

W. Clll. y 
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• Dlace with the object of preparing, if posahle, qninona 

in the nert P ’ ^^^taiiing an asymmetric nitrogen atom for 
ammomu iminazolium compounds and iminazolones 

T™T to The first hue of investigation has been successfully 
"d ip, and the results are made known in the present paper. 
Mlowea up, „periments have presented unforeseen prac- 

fel “difficulties, owing to the great tendency on the part of the 
ticai aim , ■ and their derivatives to undergo 

cl^ralkylation instead of partial substitution. This branch 
““irjTpattterJ thf bin derivatives of the quinoue- 

ammonium compounds has been much facilitated by the discove^ 
that the nitro-groups in the nitro^erivatives are quite readily 
brought under the control of reducing agents with partial or com- 
plete reduction. The complete or partial replacement of 
^oups by halogens by the diazo-reaction has thus been made 
possible, and compounds of the types ■ 


NO, 


(I.) X=lialogcn. 


and 


( 11 .) 


have been prepared. The dependence of the colour of these com- 
pounds upon the presence of the nitro-group is conclusively 
established by the fact that compounds of type I are octoous, an 
those of class II colourless. The constitution of th^ haloid 
derivatives, so far as concerns the positions of the substituents, is 
in all cases estabUshed by the constitution of the parent compounds. 
The complete disappearance of colour when both nitro-groups ate 
replaced by halogens may, so far as the chemical evidence goes, 
be fairly interpreted by assigning a different constitution to the 
nitriHierivatives. This possibility, which was indicated in our last 
paper, receives further support from the present extension of the 
research. Thus, taking the series from isopicramic acid, which has 
been the more completely investigated, it will be seen that no ortho- 
quinonoid structure is possible in the case of the dihaloid derivatives. 
The association of colour as a property with the possibility of 
assuming meta cross-linking thus appears to be a justifiable 
hypothesis, it being understood that the term "quinonoid” co.ers 
both ketonoid and cross-linked forms : 


NOj/NiNO-O 


N(CH,)3-i 

Ochreoiis- 


0 


NfCHs), 

Ochreoufl. 


X|-Ax 

\/ 

N(CH,)3 

Colourless. 
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0 

\/ I 

N(CH,Vi 

Ochreons. 


0 

C,Hj 0 -HN|/'^NH-aH 50 

\/ 

Colourless. 


^ot the least interesting character of the amino- and diamino- 
derivatives of the quinone-ammonium compounds is the readiness 
vdth which they can be diazotised. The di- or bisdi-azonium salts, 
being formed in acid solutions, are no doubt of the types : 


H 


X 




X=:aci(l rjliclc. 


Direct evidence of the existence of compounds of these types is 
uraished by the fact that the actual salts of the corresponding 
so- and bisazo-compounds have been isolated. These azo-derivatives 
lelong to a new type, and as they promise to be of exceptional 
iterest, their detailed study is being continued. 

We may take the present opportftnity of placing preliminarily 
ipon record the successful isolation of the first compound of the 
jresent series containing an asymmetric nitrogen atom, namely, the 
[uinone-ammonium derivative from tsopicramic acid containing the 
•adicles methyl, ethyl, and benzyl attached to the same nitrogen 
itom: 


0 

(or alternative formula). 

This compound should be resolvable into optical isomerides, but 
its intractable character has hitherto offered insuperable obstacles 
to its investigation, and much experimental work will be necessary 
hifore we can hope to accomplish a successful resolution. 


X0j/\:N0-0 


\/ 
NMeEfCrH,- 


1 


Expekiuental. 

The partial reduction of 2 : 6-dinitro-4-trimethylammouium- 
i-henzoquinone (T., 1912, 101, 927) f is readily effected by gently 
boiling the substance with dilute ammonia and ammonium sulphide 
rotil it passes completely into solution and no longer crystallises 

* Described in lasd paper, Uc, cU., p. 924. 

T Tie third alternative formula given in the above paper (p. 927) is erroneously 
■ lie para-AT-atom should be singly sod not doubly linked to the benzene 
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out on cooling. The solution, on acidification with hydrochloric 
acid, and after removal of sulphur by filtration, contains the very 
soluble chloride of the nitroaniino.d6rivative. Neither the salts 
nor the free base could- be isolated on account of their extreme 
solubility in water, so the solution was made alkaline by sodium 
hydroxide and agitated with benzoyl chloride, as in the Schotten- 
Baumann process. The resinous mass thus formed was collected, 
washed with water, and purified by solution in hydrochloric acid 
and reprecipitation by ammonia. After two crystallisations from 
hot water, the compound had a constant decomposing point of 
282—283°, showing signs of darkening from about 265°. It 
crystallises in long, slender, golden needles : 

0'1033gave0'2299 COj and 00508 HoO. C = 60'70; H=5'46. 

0'101,2 „ 11'9 c.c. Nj (moist) at 18'5° and 751 mm. N = 13-39. 

CjoHiANs requires 0=6092; H=5’44; N = 13-33 percent. 

Prom its mode of formation the compound is 6-nitro-%bemoyl. 

a mino-i-trimethylammonium-l-bemoguinone : 

0 ^ . 

O-ONlj^NNH'CjHjO (or alternative linking). 

! \/' 

: N(CH,)3 


Nitro-hiloid Derivatives 

The reducibility of one of the nitro-groups having been proved 
to be possible by the isolation of thel above compound, experiments 
were undertaken with the object of introducing a halogen atom 
in place of the amino-group. The diazotised nitroaminoKJompound 
was found to be readily amenable to treatment by the Sandmeyer 
process, but in the case of the chloro- and bromo-derivatives the 
products were too soluble in water to allow of their separatfoii 
from the inorganic salts contained in the solution. The iodonitro 
derivative was prepared by reducing the dinitroquinone-ammoaium 
compound with ammonium sulphide as described above, and diazo- 
rising the acidified solution with sodium nitrite. On mixing the 
solution containing the diazonium salt with a concentrated solutiuc 
of potassium iodide and completing the reaction by the application 
of heat in the usual way, the iodonitroeompound ' separates on 
cooling as a dense, microcrystalline deposit. The latter was 
collected, washed with water, then with dilate sodium hydroxide 
to remove free iodine, and then again with water. After crys- 
tallisation from hot water, in which the compound is fairly soluble, 
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octeeous needles were obtained, which had no dednite melting point, 
but which commenced charring about 200° and remained unchanged 
up to 300°. The air-dried substance undergoes no loss on heating, 
and proved on analysis to be the anhydride : 

0T722 gave 12-78 c.c. Nj (moist) at 18° and 766-8 mm. N=8-63 

0-2664 „ 0-1849 Agl. 1=38-96. 

CjHiiOsNjI requires N=8-69; 1 = 39-42 per cent. 

The compound is accordingly 24odo-6-ml.ro-UrimethyIammonium- 
l-bensoquinoM {!)« 


0 

OH 

o-on:,-^[ 

NO,Af 

1 ^ 

\/ 

' — -N(ch,), 

NCCH^l^CI 

(I.) 

(IM 


The presence of two nitro-groups in the original dinitroquinone- 
aramonium compound so far enfeebles the basicity of the molecule 
that no stable salts could be isolated (T., 1912, 101 , 928). The 
substitution of iodine for one of the nitKi-groups restores the basic 
(jliaracter of the compound to a sufficient extent to enable it to 
form stable salts, the transition from the coloured form to a colour- 
less salt (No. II above) on the breaking down of the quinonoid 
structure being most striking. The chloride was prepared by 
dissolving the iodouitro-compound in hot dilute hydrochloric acid 
and allowing the solution to cool, when the salt separates in small, 
silvery scales, showing prismatic colours in the solution : 

0 1986 gave 13-1 c.c. N, (moist) at 19° and 7713 mm. N = 7-70. 

03236, decomposed in aqueous solution with silver nitrate -ave 
0-1324 AgCl. Cl = 10-11. 

CjH^OjNjClI requires N = 7-82; Cl = 9-89 per cent. 


An attempt to prepare the nitrate led to the discovery that the 
icdme atom in the iodonitro-compound is readily displaceable by 
-he mtro-group. The solution obtained by decomposing the chloride 
«th silver nitrate and filtering off the silver chloride gave, on 
evaporation, a substance which crystallised in long, yellow needles 
winch on analysis were found to contain 1196 per cent, of nitrogen’ 
e nitrate requiring 10-91 per cent. The colour of this salt and 
he high percentage of nitrogen pointed to the conclusion that the 
re-nitrating the compound with the liberation 
1 „ t - by several experiments, the 

acid It t { ‘be iodonitriMiompound in dilute nitric 

and which consists of colourless needles, even after drying 
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in the air, was found to contain 12-2 per cent, of nitrogen. The 
iodonitro-compound dissolves also in nitric acid (D 1 42), with the 
immediate liberation of iodine and the formation of the original 
dinitroquinone-ammonium compound. 


2 .Bromo- 6 -nitroAtrimethylammonium-l-heniog'uinone. 

As already stated in the introductory portion of this paper, the 
solubility of the bromonitro-derivative in water has prevented its 
preparation through the nitroamino-compound and the diazo- 
reaction. We have, however, succeeded in preparing a small 
quantity of the substance by another method, which, although 
leaving much to be desired in the way of yield, appears to be 
worthy of further elaboration. This method consists in methylating 
bromonitro-p-aminophenol prepared as described below. 

Monobenzoyl-p-aminopbenol * is dissolved in a small quantity of 
hot glacial acetic acid, and the solution mixed with an acetic 
acid solution of bromine containing one molecular proportion of 
the latter. The solution is allowed to remain for some hours at 
the ordinary temperature and then heated in order to complete 
the reaction and to expel hydrogen bromide. The crude substance 
is precipitated in a granular state by pouring the hot acetic acid 
solution into cold water with brisk agitation. Purification is 
effected by crystallisation from dilute alcohol with animal charcoal, 
the pure compound crystallising in white needles, melting at 
184— 185«: 

0 0914 gave 3'9 c.c. N, (moist) at 19° and 769’4 mm. N = 4'96, 
CjjHjoOjNBr requires N = 4’79 per cent. 

From its mode of formation the compound is no doubt the 
benzoyl derivative of the 2-bromo4-aminophenol described by Holz 
(.7. pr. Chem., 1885, [ii], 32 , 65). Confirmation of this is furnished 
by the behaviour of the compound on nitration, when it yields a 
bromonitro-derivative analogous to isopicramic acid in all its pro- 
perties. In order to nitrate the bromo-compound, the latter is 
suspended in well-cooled glacial acetic acid and a mixture of 
fuming nitric acid (D 1'5) with an equal volume of acetic acid, 
this mixture being also well cooled, is gradually added with 
constant stirring. In a short time the bromo^»mpound is con- 
verted into the nitro-derivative, and the contents of the beaker 
solidify to a crystalline pulp. At this stage the addition of nitric 
acid must at once be stopped, as the product dissolves in excess of 

* Tlie preparation of this substance ie] deacribed^in _a 'paper commiiniciitcd to 
The Okgm iral WotU for 0ctober,rl912 ; Vo). I., p.A27. 
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jjij with complete decomposition. On completion of the nitration 
(j]e pulpy is immediately stirred into water containing ice, 
(jollected, washed, and dissolved in hot dilute ammonia, from which 
solution the ammonium salt crystallises out, on cooling, in orange 
cedles, similar in appearance to the ammonium salt of benzoyl- 
^^pjjjgmic acid. The pure compound, obtained from the 
ajinionium salt by decomposing the latter with dilute hydrochloric 
acid, sparingly soluble in boiling alcohol. It crystallises 

from this solvent in brilliant, golden-yellow scales, melting at 
357 °: 

0-2481 gave 16'97 c.c. Nj (moist) at 13° and 768'9 mm. N =8T8. 
0-2234 „ 0-1295 AgBr. Br=23-90. 

CijHjOjNjBr requires N=8-31; Br = 23-72 per cent. 

The hydrolysis of the above compound was effected by heating 
,rilh excess of concentrated sulphuric acid until a drop of the 
solution, on dilution with water, on a watch-glass gave no indication 
of the presence of undecomposed substance. A somewhat high 
temperature is required for the hydrolysis, and the sulphuric acid 
solution must be kept for some time just at the point when it shows 
iidications of fuming, as in the corresponding process for the 
hydrolysis of bensoylisopicramic acid. There is much loss at this 
stsge, owing to secondary decomposition, and we have not been 
enabled to obtain better results by using diluted acid or with the 
acetyl derivative instead of the benzoyl derivative. Should this 
bromonitro-p-aminophenol prove to be of special value in the future 
estensiou of the research, as seems likely to be the case, we hope 
to be able to revise and improve the process for preparing it. 
When the hydrolysis was complete, the sulphuric acid solution was 
allowed to cool, poured into cold water, filtered to remove benzoic 
acid and resinous impurity, aud neutralised with ammonia. After 
remaining for some hours the crude product which separated was 
collected, washed with water, and purified by repeated solution in 
cold hydrochloric acid, filtration, and reprecipitation by neutral- 
isation with ammonia until it dissolved in hydrochloric acid without 
having any residue. The bromonitro-pMminophenol thus obtained 
crystallises from dilute alcohol in deep reddish-brown scales or 
needles, melting at 149°. It is both phenolic and basic, forming 
colourless salts with acids, and dissolving in sodium hydroxide 
lolution with an orange colour. The presence of bromine was 
proved qualitatively: 

b'1423 gave 14 3 c.c. Nj (moist) at 16-5° and 769-6 mm. N = 11-83. 

CjH 503 NjBr requires N= 12-02 per cent. 
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The formulae of these compounds, which do not appear to have 
been described before, are given below: 


OH 

OH 

OH 

/^Br 

NOj/'^Br 

NO/^®" 

*1 1 

\/ 

! 1 

\/ 

1 1 
\/ 

NH-C2H,p 

NH-C-HjO 

NHj 

[. p. 184-185". 

M. p. 267". 

M. p. 149". 

(I.) 

(11.) 

(ill.) 


O'ON 




O' 

(IV.) 


2-Brom/i-G-nitroA-trimethylammomum-l-benzoguinone (No, XV 
above) was prepared by methylating the bromonitrophenol with 
methyl silphate and sodium hydroxide solution in the usual way 
The product is more soluble in water than the 'corresponding 
dinitro-compound, so that the methylation must be carried out in 
a minimum quantity of water. Purification was efl&ted by dig. 
solving the compound in hydrochloric acid, filtering, and adding 
ammonia in excess to the acid solution. As the solution cools, the 
substance crystallises in large, orange scales, which, when dried 
in the air, consist of the hydrated form with an additional molecule 
of water. The decomposing point is 220 — 225°. The compound 
loses all its water at 100°, and the colour changes from orange to 
ochreous yellow ; 

0T193, dried at 100°, gave 10’7 c.c. Nj (moist) at 15° and 
736-5 mm. N= 10-17. 

CjHiiOjNjBr requires N = 10-18 per cent. 

0-3363, air-dried, lost 0 0387 at 100°= 11-51 H^O. 

C5Hji03N2Br,2H20-2H20 requires a loss = ll-58 per cent. 

The fact that the bromonitro-compound forms a coloured hydrate 
like the dinitro-compound, whilst the iodonitro^jompound forms no 
hydrate, is quite in harmony with the quin ole Structure for the 
hydrated form (T., 1912, 101, 918), since the existence of this 
type of structure is dependent upon the central car|)on atom being 
between carbon atoms attached to strongly acid radicles. Thus, 
the nitro-group and bromine atom are sufficiently acid, whilst the 
iodine atom is not: 


HO OH 

\/ 

NOj-C— C— C-NOj 

Red quiDole. 


HO OH 


Orange qiiinole. 


0 

NOj'C— b'-c-i 

No quinole.* 


From these results it may be predicted that the chloronitro- 
compound would form a hydrate redder in colour than the bromo- 
nitro-compound. We hope to be able to submit this prediction 

^ The nitro -gronps in the above formuls are'[rej>Te8ente<l as inorma! not 
as “ oci ” for the sake of simplicity. 
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[0 proof on some future occasion, although, as already 

stateij the isolation of the chloronitroquinone-anunonium derivative 
ijjs hitherto been found impraeticahle. The methylation of 
3 chloro-6-nitro-4-aminophenol (D.K.-P. 147060; A., 1904, i, 311) 
should yield the required compound. 


Dihaloid Derivatives. 

The synthesis of the dinitroquinone-ammonium derivatives by the 
nitration of the unsubstituted parent compounds (T., 1912, 101 , 
915 ) indicated the possibility of directly introducing halogen atoms 
Into tlie nucleus by a similar process. Some such methoti was 
rendered necessary by the fact, already mentioned, that the haloid 
(cbloro- and bromo-) derivatives were too soluble in water to enable 
them to be conveniently separated from the inorganic salts present 
in the solution when using the ordinary (Sandmeyer) method of 
decomposing the diazonium salts. Gattermann’s modification of 
the diazo-reaotion would moat probably enable these compounds to 
be prepared by this method, and we propose making experiments 
in this direction. In the meantime we have succeeded in preparing 
the dibromCHlerivative by direct bromination, as described below. 

! 

2 : Q-Dibro7VoA-trimethylamr»ovium-l-henzoq7unotie. 

y.Aminophenol was methylated by methyl iodide and potassium 
hydroxide in methyl-alcoholic solution, according to the method 
of Griesa, and the iodide, after purification by crystallisation from 
water, converted into the nitrate by decomposition with silver 
nitrate. The aqueous solution of the nitrate was used for 
bromination. On adding an acetic acid solution of bromine to the 
solution of the nitrate, a dense, crystalline, ochreous precipitate 
is formed, and the bromine solution is added with constant stirring 
as long as a turbidity appears on mixing the solutions. The 
(K'lireoUB precipitate consists no doubt of the perbromide of the 

dibromo-derivative, ^ . It was not found 

possible, however, to isolate this compound, as it is unstable and 
decomposes with the evolution of bromine on exposure to the air. 
The washed product was therefore decomposed by aqueous 
ammonia, in which it dissolved with copious evolution of nitrogen, 
and the solution, on acidification with hydrochloric acid, slowly 
deposited dense, colourless prisms of the chloride of the ammonium 
compound. Numerous analyses of various preparations at this 
Jage proved that the salt had the required formula, but it was 
ifieult to obtain concordant results owing to the retention of two 
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molecules of water of crystallisation and the tendency to partial 
efflorescence on drying. A purer salt was afterwards prepared 
directly from the base, the latter being obtained from the crude 
chloride by dissolving the salt in water, agitating the hot solution 
with excess of moist silver oxide, filtering, and evaporating the 
solution to the crystallising point. The base separated out on 
cooling in colourless, fern-like leaflets, which retained water at the 
atmospheric temperature, but which lost water and fell to an 
opaque, white powder on drying at 110 — 115°. The compound 
decomposes at about 207°. The loss of water at 100° was not quit* 
complete, but indicated the retention of three molecules (loss =13-97 
instead of 14-88 per cent.). The substance, when dried at 
110—115°, gave the following results: 

0-1836 gave 7 35 c.c. N, (nioist) at 21° and 764-6 mm. N =4-58. 

0-2473 „ 0-3020 AglSr (method of Carius). Br=51-96. 
CjHiiONBrj requires N=4-53; Br = 51-75 per cent. 

A specimen of the chloride, prepared from the base by dissolving 
the latter in hot water, adding hydrochloric acid and allowing to 
crystallise, consisted of long, transparent, colourless prisms, which 
began to char at about 200° and decomposed at 220—224°; 

0-5824 (air-dried) lost 0-0656 at 100°, the crystals becoming 
opaque -without losing their form, and having a decomposing 
point of 227—228°: The loss, H20 = 9'54 per cent. 

0-2213 (oven-dried) gave 7-9 c.c. Nj (moist) at 17° and 761-6 mm. 
N=4-15. 

0-2696 (oven-dried), decomposed in aqueous solution with silver 
nitrate, gave 0-1137 AgCl. Cl = 10-42. 

CjHijONClBrj requires N = 4-05; 01 = 10-26 per cent. 

The loss, C9ni20NClBr.2,2H20-2H20 = 9-44 per cent. 

The picrate was prepared by mixing a hot aqueous solution of 
the base with the calculated quantity of picric acid dissolved in hot 
water. The salt crystallises out on cooling in transparent, yellow 
scales, decomposing from 198° to 208°. It is but sparingly soluble 
in alcohol, and crystallises from this solvent in rosettes of yellow, 
stumpy prisms or serrated leaflets, both forms melting and decom- 
posing at 206 — 207°; 

0 1032 gave 9'3 c.c. Nj (moist) at 19° and 766-3 mm. N = 10-45. 
CjH]i 0 NBr 2 ,C 5 Hj 07 N 3 requires N = 10-41 per cent. 

It was not found possible to determine the bromine in the picrate 
by the method of Carius owing to the explosion of the tube on 
heating. 

Altho-agh the constitution of this dibromo-derivative so far as 
concerns the position of the bromine atoms has not been proved 
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directlyi mode of formation and its general agreement in all 
oharacters with the nitro-haloid and di-iodo-derivatives of known 
constitution leave no doubt that the bromine atoms are in the 
'tions 2 : 6- The dependence of colour upon the presence of the 
nitro-group is strikingly brought out in this case by the colourless 
hydrated (quinole) and anhydrous (quinonoid) forms. If, as may 
reasonably be assumed, one of the three molecules of water retained 
by the base is of the same function as the water of hydration in 
the dinitro-derivative, it appears that the two bromine atoms are 
sufficiently acid in character to enable the central carbon atom to 
retain the two hydroiyls; 

HO OH HO OH HO O'H 

\/ \/ \/ 

Br-C-C-C-Br •O-ONIC— U— C'Br -O-ONIC— C— C-NO^ 

" (I.) “ ’ (Ih> ” ’(HI.) '■ 

The forma II and III, which represent coloured compounds, 
cannot be assumed by 1. By the benzoylation of the dibromo- 
compound with benzoyl chloride and sodium hydroride a product 
was obtained, the nature of which has not yet been fully made 
out, and the research requires extension also in this direction. 

2 ; 6-DUodo-i4rimeth}/lammonmm-l-bemoquinone. 

This compound could not be conveniently prepared from the 
corresponding iodonitroderiTativo by reduction and diazotisation 
of the iodoamino-base, because of the tendency of the reducing 
agents to remove the iodine atom. It was found unnecessary, 
however, to pursue this method further, as it was subsequentlv 
discovered that the diamino^derivative (T., 1912, 101, 929) could 
readily be diazotised at both amino-groups with the formation of 
definite bisdiazonium salts. This property of the diaminotrimethyl- 
ammonium-benzoquinone compounds is noteworthy in view of the 
fact that the amino-groups are in the meta-position. It is well 
known in diazo-chemistry that meta-diamines containing unpro- 
tected ortho- or para-positions can only be diazotised at a very low 
temperature in the presence of a great excess of acid. Even under 
these conditions the diazotisation is very imperfect so far as 
concerns ons of the amino-groups, owing to the tendency of the 
diazonium salt to couple with a molecule of the undiazotised base 
with the formation of the aminoazo-derivative. In the present 
case the meta-amino-character of the molecule is completely 
modified by the presence of the trimethylammonium group. 

n order to prepare the above compound, the dinitro-trimethyl- 
ammonium derivative was completely reduced by tin and hydro- 
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chloric acid, the tin removed as sulphide, and the solution of 
chloride, after concentration, diazotised in the usual way. 
bisdiazonium salt in solution was decomposed by mixii^ with an 
excess of potassium iodide in aqueous solution and boiling as Ion, 
as nitrogen was evolved. It is of interest to note that the solution 
of the chloride, which is at first colourless, becomes distinctly 
orange on diazotisation. It is most probable that the compomj 
which is present in the solution is not simply the bisdiazonium salt 
but an anhydride with one of the diazo-groups in the diazo^jsijp 
(quinonediazide) form: 

Cl "H j,, 0 0 

|fi=N/YcCI n;An,C 1 or 

\/ ■ 

NiCH,),C1 N(CH,\C! Xch,),ci 

The addition of a concentrated solution of sodium dichromate to 
the diazotised solution causes the separation of a beautifully 
crystalline chromate (Meldpla and Eynon, T., 1905, 87, 1 ), but 
we have not yet ventured to investigate this compound on account 
of its violently explosive character. 

The crude di-iodo-compound, prepared as above, was purified by 
crystallisation from hot water, with the addition of silver oride 
in order to ensure the decomposition of any salt of the quinone- 
ammonium base contained in the solution. The substance separate 
on cooling in beautiful, silvery scales, which become opaque and 
f^ll to a crystalline powder on drying in the water-oven. The 
melting point of the dry compound is 189 — 190° : 

0-2880 (oven-dried) gave S'S c.c. Nj (moist) at 16-7° and 
767-7 mm. N = 3-38. 

0-1986 (oven^iried) gave (by the method of Carius) 0-2312 Agl. 

1 = 62-92. 

CjHnONIj requires N=3-47; 1 = 62-98 per cent. 

The air-dried compound, like the corresponding dibromo- 
compound, contains 3 molecules of water, one of which is pre- 
sumably of the same (quinole) function as the water of hydration 
of the dinitro- and bromonitro-compounds : 

0-5091 (air-dried) lost, at 100°, 0 0596 = 11-70 H 3 O. 

CjHjiONIjjSHjO-SHjO requires a loss = 11 -82 per cent 

The base dissolves in hydrochloric acid with the formation of a 
chloride, but this salt was dissociable by water, and could not be 
isolated. Nitric acid displaces the iodine atoms, and, if sufficiently 
concentrated, reproduces the original dinitro-compound. The 
jricrate was prepared from the base and picric acid in aqueous 
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mlutioa, And purified by cryrtallisAtion from alcohol. It consiete 
)f smafij opaque, yellow needles, melting with decomposition at 

193-194°: 

0.1378 gave 10’4 c.c. Nj (moist) at 16'5° and 759'6 mm. N = 8'81. 

CjHiiONIj.CjHsOjNj requires N=8'92 per cent. 

It will be observed that this di-iodo-derivative in both hydrated 
ind anhydrous forms is also a colourless substance. 

NitraaiB-derivatives. 

Dinitrotriniethylammonium'-benzoquinone was reduced by . am- 
jjouium sulphide, and the solution of the chloride of the nitro- 
imino-base, obtained in the way previously described, was diazotised 
ty the usual method. The solution of the diazonium salt, on 
mixing with an alkahne solution of j 8 -naphthol, gave an immediate 
precipitate of a deep violet azo-compound. The latter was collected, 
ifsshed, and dried. It was noticed that the deep violet colour of 
tte freshly precipitated and semi-gelatinous azo-compound imme- 
Jiately changed to a bright scarlet on contact with hydrochloric 
wid, the violet colour being gradually restored on washing with, 
water, and immediately on contact with alkali. From these remark- 
able colour changes, it was concluded that the quinonoid benzene 
nucleus still retained its basic character, notwithstanding the 
attachment of the azo-naphthol group. This conclusion was sub- 
sequently verified by the isolation of the chloride. 

The azocompouud is sufficiently basic to dissolve in glacial acetic 
acid, but the acetate is dissociable by water. Advantage of this 
property was taken therefore in order to purify the substance, 
which was dissolved in hot glacial acetic acid ; the solution, which 
was of au orange-red colour, was filtered, and then freely diluted 
with hot water. The azo-compound separated from the solution 
on cooling in small rosettes of bronzy needles. The latter were 
collected, washed with alcohol, and dried in the water-oven, 
■tnalysia indicated that the compound was the nitro-azo-derivative : 

6yiiro-2-$-naphtholazo4rtrimeth;/l<immoniuml-benioguiiione. 

0 on 

\/ \/ 

N(CH,), NlCHjljCl 

00944 gave 0-2148 COj and 0-0412 HjO. C = 62-06; H=4-84. 

0-0628 „ 8-2 C.C. N, (moist) at 16° and 771-4 mm. Ntl6-45. 

CuHigO^N^ requires C=62-26j H=4-95; N = 15-34 per cent. 

The azo-compound melts and decomposes above 300°. It is but 
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very sparingly soluble in boiling alcohol, and imparts a beautiful 
violet colour to this solvent. It is non-phenolic in character, but 
dissolves in alcoholic sodium hydroxide with a violet colour, the 
solution becoming red and depositing scarlet crystals of the chloride 
on the addition of hydrochloric acid. The compound dissolves in 
concentrated sulphuric acid with a violet colour, wHeh becomes 
red on dilution; it dissolves also in hot aniline with a bluish-violet 
colour. An air-dried specimen of the azo-compound underwent 3 
loss on drying at 100 °, indicating that the hydrated form is in this 
case also capable of existence, the loss in weight corresponding with 
rather more than that required for one molecule of water; 

0-2492 lost 0-0148 = 6-94. 

CijHijOuNi.HjO-HjO requires a loss=4-7 per cent. 

The hydrated crystals fall to a bronzy, crystalline powder, but 
otherwise undergo no great change in appearance. 

The chloride (formulated above) was prepared by adding excess 
of hydrochloric acid to the hot solution of the azo-compound in 
glacial acetic acid, and allowing the salt to crystallise out. It 
consists of brick-red needles, which can be safely washed with 
alcohol and dried in the water-even without undergoing dissociation; 

0-1254 gave 14-4 c.c. Nj (moist) at 16-6° and 763-1 mm. N=13-47. 

0-2970 „ 0-1034 AgCl. Cl = 8-61. 

Ci,Hij 04 N 4 a requires N = 13-91; Cl = 8-80 per cent. 

(The chlorine was determined by decomposing the salt with warm, 
dilute ammonia, collecting the free azo-compound, and precipitating 
the silver chloride from the filtrate acidified with nitric acid in the 
usual way.) 

Of the diazo-compounds belonging to this series we have prepared 
the type containing the two azonaphthol groups ; 

0 

\/ 

N(CH,), 

This and analogous compounds will be made the subjects of 
further investigation. 

We desire to express our thanks to Mr. Robert 0. Bishop, wlio 
has rendered us valuable assistance in connexion with the analytical 
part of the work. 

CiTV AND Guilds ov Londux Ixstitutk, 

Finsucry Technical College. 
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Constituents of the Rhizome and Roots of 
Caulophyllum thalietroides. 
gy J’rEDEbick Belding POWER aaid Arthur Henry Salwat. 

CadovhyUiini, thalictroidei (Linne), Michaux (Nat. Ord., Berhen- 
jfit.tm), commo^y known, among other names, as “ Blue Cohosh,” 
is » plant indigenoua to North America, and is the only known 
species of the genua. Although the rhizome and roots of this plant, 
or preparations therefrom, are considerably employed in medicine, 
tic drug is not at present recognised by any of the national 

pharmacopoeias. 

Caulophyllum appears to have been first chemically examined by 
F. F. Mayer (Amer. J. Pharm., 1863, 35 , 99), who stated it to 
contain a saponaceous principle and a colourless alkaloid, although 
the latter was not actually isolated. A, E. Ebert (ibid., 1864, 36 , 
203) also observed the presence of a substance analogous to saponin, 
but failed to obtain an alkaloid. It was, however, definitely shown 
by J. U. Lloyd (“ Drugs and Medicines of North America,” Vol. II., 
1887 , p. 153, and Proc. Amer. Pharm. As$oc., 1893, 41 , 116) that 
ciulophyllum contains an appreciable amount of an alkaloid, which 
he designated " caulophylline,” but its composition was not deter- 
mined. Although he did not succeed in crystallising the base, the 
hydrochloride was described as forming acicular crystals. The 
present authors have obtained the respective alkaloid in a pure, 
crystalline state, and have proved it to be methylcytisine. 

A saponin-like substance was also isolated from caulophyllum by 
Lloyd (loc. tit., 1887, p. 161), who was the first to obtain it in a 
trystalline and apparently pure state, and found it to be a glucoside. 
This compound, the general properties of which were described, 
was termed “ leontin,” with reference to an old botanical name 
{Lmtice) of Ue plant. Several analyses of the substance, con- 
ducted by H. Trimble, led the latter to assign to it the fomula 
'-rHmOsiHjO- Although from the results of the present investi- 
puon the percentage composition of the compound appears to have 
een accurately determined, thus affording evidence of its purity, 
yet the formula deduced therefrom is incorrect. A consideration 
the products of hydrolysis, which have now for the first time 
een determined, has shown the compound to be represented by 
' “““I* *^mHjjOj7,4HjO, and it is proposed to designate it 
mhtafomn. It has, furthermore, been shown that caulophyllum 
saponin-like glucoside, which, although present in 
" P-^oportion than that above mentioned, has also been 
m a crystalline state and completely characterised. It 
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possesses the formula and has been termed caulophyllo- 

^oXrd (Amlyst, 1911, 36, 270) has suggested a test for the 
identification of the so^ialled “ caulophyllin,” an impure resiuou, 
product obtained from caulophyllum, which is used to some extent 
medicinally. The colour reaction upon which this test depends is 
due to the presence of the above-mentioned glucosidw. 

A summary of the substances isolated in the present investigation, 
and their derivatives, together with some physiological tests, is given 
at the end of this paper. 


Expebimental. 


The material employed for this investigation consisted of the 
rhizome and roots of Caulophyllum thalktroides (Linne), Michaus. 
It was perfectly authentic, having been specially gathered in North 
Carolina, and kindly supplied to us by Professor J. IT. Lloyd, of 
Cincinnati, Ohio, to whom our best thanks may here be expressed. 

A small portion (10 grams) of the material was first tested for 
the preeence of an alkaloid, and with a positive result. 

In order to ascertain whether an enzyme were present, 100. grams 
of the ground material were macerated with water at the ordinary 
temperature for two days. To the expressed and filtered liquid 
about twice its volume of alcohol was added, when a gelatinous 
precipitate was produced. This was collected, washed with a little 
alcohol, and dried in a vacuum over sulphuric acid, when it 
amounted to 0'3 gram. It gave the biuret reaction, and slowly 
hydrolysed amygdalin, thus proving the presence of an enzyme. 

Another portion (25 grams) of the ground material was com- 
pletely extracted in a Soxhlet apparatus with various solvents, when 
the following amounts of extract, dried at 100^, were obtained. 


Petroleum (b. ji. 35-50°) extracted 0T5 gram = 0-6Qfcr cent 
Ether „ O W .. = „ 

Chloroform „ f^'Sl - 3‘24 „ 

Ethyl acetate ,, 0 42 ,, = 108 „ 

Alcohol »■ 


Total 


*10'«O „ 

1 P 7 »id 8 = 2^‘72 per cent. 


For the purpose of a complete examination, 22'37 kilograma of 
the ground material were completely extracted with hot alcohol, 
when, after the removal of the greater portion of the alcohol, 
8' 28 kilograms of a dark-coloured, viscid extract were obtained. 

Two kilograms of the above-mentioned extract were mixed with 
water, and the mixture distilled in a current of steam. The 
tillate was extracted with ether, and the solvent removed, w eu 
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gboiit 1 gram of a pale yellow eeaentia! oil was obtained. Xbie bad 
, pleasant odour, and yielded the colour reaction for furfuraldehyde. 
jbfter the above operation there remained in the distillation flask 
Jaik-coloured aqueous liquid (A), which contained in suspension 
j considerable quantity of grey, amorphous material (B), and, on 
coolicgi whole formed a soft, gelatinous mass. The separation 
uf the amorphous material from the aqueous liquid was effected by 
citating the mixture with hot amyl alcohol, which dissolved all 
the solid substance, with the exception of a very small amount of 
indefinite material which was removed by filtration. The amyl 
jlcohol extract was subsequently washed with water, the washings 
being added to the main portion of the aqueous liquid. 

Examitmtion of the Aqueous Liquid (A). 

The aqueous liquid, which had been treated with amyl alcohol 
es above described, was next extracted many times with ether. 
Tie ethereal liquids were united, washed, dried, and the solvent 
leaioved, when 2 grams of a viscid, brown residue were obtained. 
This n'as agitated with alcohol, when a sparingly soluble solid 
separated, which, when crystallised from a mixture of pyridine and 
alcohol, was obtained in colourless leaflets, melting and decomposing 
at 2?5— 280°. The substance yielded an acetyl derivative melting 
at 169°, which, together with its colour reactions, indicated it to 
becitrullol, CjjH„ 02 ( 0 H),. It was subsequently obtained in larger 
amonot from an ethereal extract of the above-mentioned grey, 
amorphous material, and was then completely identified. 

The aqueous liquid, after extraction witli ether as above 
described, frothed strongly on agitation, and evidently contained 
some saponin-like substance which had not been removed by the 
[previous treatment with amyl alcohol. With the object of effecting 
the complete removal of this substance, the aqueous liquid was 
ijain shaken repeated with hot amyl alcohol, these extracts being 
then united, washed with a little water, and the solvent removed 
hy distillation under diminished pressure. A quantity (25 grams) 
■I i dark brown solid was thus obtained, which was glucosidic, and 
possessed the characters of a saponin. It was dissolved in alcohol, 
sod tbe solution kept for some time, when a colourless, crystalline 
nibstance separated, which, after recrystallisation from alcohol, 
ndted and decomposed at 250 — 255°. Thia compound was found 
b be identical with a glucoside which was obtained in larger 
utotint from the amorphous material extracted by the first treat- 
eieat of the aqueous liquid with amyl alcohol, and haa been 
Ugoated caulosaponin. It is fully described in connection with 
he examination of the grey, amorphous product (B). 

'■Ot. cm. ■ a 
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Tho aqueous liquid was next treated with a alight excess of basic 
lead acetate, which produced a relatively small amount of a dark 
brown precipitate. This was collected, washed, suspended in water 
and decomposed by hydrogen sulphide, but no definite substance 
could be isolated from it. The filtrate from the basic lead acetate 
precipitate was deprived of lead by means of hydrogen sulphide, 
and the clear, filtered liquid concentrated under diminished pressure 
to a convenient volume. It then readily responded to the teste 
for an alkaloid, and was also found to contain a quantity of 
reducing sugar. From a small portion of the liquid, d-phenyl 
glucosazone (m. p. 210°) was prepared. 


Isolation of MethyUytisine, C)jH]jOKj(CH,). 

In order to isolate the alkaloid from the above-mentioned aqueous 
liquid, the entire remaining portion of the latter was made alkaline 
with sodium hydroxide and repeatedly extracted with chloroform. 
The chloroform extracts were united, washed with a little water, 
dried, and the solvent removed, when about two grams of a viscid, 
brown residue were obtained, which gave the reactions for an 
alkaloid. For the purpose of purifying this material, it was dis- 
solved in dry chloroform, and a current of dry hydrogen chloride 
passed into the solution, when a colourless hydrochloride of the 
base was precipitated. This was collected, and crystallised from a 
mixtiu'e of alcohol and ethyl acetate, when it separated in colour- 
less prisms, decomposing at 250 — 255°. The air-dried substance 
was analysed with the following results: 

00967 gave0 1726 COj and 00594 HjO. C=48-7; H=6-8. 

0'1212 „ 10'3 c.c. No at 20° and 757 mm. N = 9'7. 

0-1105 „ 0-1078 AgCl. Cl = 24-1. 

CijHijONjCljiHjO* requires 0 = 48 8; H = 6-8; N=9-6; 

01 = 24-1 per cent. 

In order to obtain the free base, the hydrochloride was dissolved 
in a little water, the solution made alkaline with sodium hydroxide, 
and then extracted six times with chloroform. The united chloro- 
form extracts were washed with a very small quantity of water, 
then dried, and the solvent removed. The residue, which soon 
solidified, was recrystallised from a mixture of benzene and light 
petroleum, when the base was obtained in colourless, prismatic 
needles, melting at 137°. For the purpose of its complete exanuna- 
tion, the entire remaining portion of the original alcoholic extract, 
of the drug was worked up in the manner already described. Tho 

* The water of cryatellisatiou in this salt could uot be ditvctly determiued, since ; 
the substance slowly loses hydrogen chloride ou dehydration. 
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total Amount of pure alkaloid tlius obtained, calculated as the free 
base, was about 6 grams. It was analysed, and its molecular 
weight determined, with the following results ; 

01076 gave 0-2794 COj and 0-0780 HjO. C=70-8; H = 8 0. 

01122 „ 13-4 c.c. Nj at 21® and 762 mm. N = 13'6. 

0-4666, in 27-23 benzene, gave At-0-387°. M.W. =221. 

C,jH,«ON 2 requires C=70-6;H=7-8iN=lS-7per cent. M.W. = 204 . 

The alkaloid was optically active, and a determination of its 
specific rotatory power gave the following result : 

0-2258, made up to 20 c.c. with water, gave Oj, - 5°0' in a 2-dcm. 
tube, whence [a]o -221-6®. 

^ small amount of the alkaloid was dissolved in a known volume 
of ,V/10-aulphuric acid, and the excess of the latter titrated with 
J/ 10-barium hydroxide, using iodoeoein as indicator in the presence 
of ether. 

0-1305 neutralised 6-4 c.c. .37/10-HjSO<, which is the theoretical 
amount required for CmHjuONj as a monacidic base. 

Ihe alkaloid was readily soluble in water, alcohol, chloroform, ' 
or benzene, but less readily in ether. The aurichloride was obtained 
in golden-yellow needles, which decomposed at 205®. 

0-1550 gave 0'1512 COj, 0-0443 H.O, and 0-0561 An. 0 = 26-6; 

H =3-2 ; Au =36-2. 

C,2H,;ON2A^uCl4 requires 0=26-5; H=3-l; Au = 36-2 per cent. 

The composition of the above-described alkaloid and ite salts, 
together with its general characters, indicated it to be methyl- 
cytisine. This compound had not hitherto been known to occur in 
mture, although it has previously been prepared by the methylation 
of cytisine, CjjHj^ONj, an alkaloid found in the common laburnum 
[Cytim Laburnum, Linne) and other species of Cytims, as well 
as in various other plants. It represents the alkaloid previously 
obtained by J. U. Lloyd (Froc. Amcr. Pham. .4jsoe., 1893, 41, 
115), and designated by him " caulophyliine,” as its composition 
had not then been determined, Methylcytisine ficrale appears 
not to have previously been prepared. This salt crystallised from 
hot water in long, yellow needles, which sintered at about 200®, 
and melted completely at 228°. 

Although the characters of the above-described alkaloid were in 
luite complete agreement with those of methylcytisine, as recorded 
in the literature (compare Buchka and Magalhses,* Ber., 1891, 24, 
5(8; Partheil, Arch. Pharm., 1892, 230, 448; and Rauwerda, ibid., 
1900, 238, 484), a small amount of the latter compound was pte- 


The melting peint o f 245M»s7 given by; Buchka and Magslhses (foe. oO.), fo r 
MnylcytUioe . i^obvioasly as error, 

o 2 
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pared from a commercial specimen of cytisine for the purpose of 
comparison. It melted at 135°, and when mixed with the alkaloid 
from caulophyllum no depression of the melting point ensued. Tig 
identification of the last-mentioned alkaloid as methylcystisine was 
thus completely effected. 

Quantitative Determination of the Alkaloid in Caviophyllurn.^ 
Having determined the composition and characters of the alkaloid 
in caulophyllum, it seemed desirable to formulate a method for 
ascertaining the proportion in which it exists in the drug. The 
following method of procedure was found to give satisfactory 
results : 

Twenty grams of caulophyllum, in No. 60 powder, were intro 
duced into a suitable flask, 100 c.c. of chloroform and 10 c.c. of 
aqueous sodium carbonate (10 per cent, solution) added, and the 
whole was vigorously shaken from time to time during a period of 
four hours. The mixture was then filtered, and 50 c.c. of the chloro- 
form liquid (=10 grams of caulophyllum) transferred to a separator, 
in which it was vigorously shaken with 10 c.c. of N/lO-sulphuric 
* acid. After separating the acid liquid from the chloroform, the latter 
was again shaken with 10 c.c. of A/lO-sulphuric add. The two 
portions of acid liquid were united, extracted with 20 c.c. of ether, 
which removed a small quantity of emulsified ’chloroform, then 
made alkaline by the addition of 5 c.c. of aqueous sodium carbonate 
(10 per cent, solution), and agitated with three successive portions 
of chloroform of 20 c.c. each. The united chloroform extracts were 
washed twice with water, using each time 2 c.c. of the latter, and 
the chloroform then carefully removed by distillation. The residual 
alkaloid was dissolved in 10 c.c. of iV/SO-sulphuric add, 10 c.c. of 
ether added, the solution transferred to a stoppered bottle, and the 
excess of sulphuric acid determined by titration with A/50-bsriuiii 
hydroxide, using iodoeosin as the indicator. It was thus found that 
2'1 c.c. iV/50-sulphuric acid were required to neutralise the alkaloid, 
and as it has already been shown that methylcytisine, C'jjHjjONj, 
under the above conditions of titration, possesses the character of 
a monacidic base, the corresponding amount of alkaloid would be 
2 1 X 0 00408 or 0 0086 gram. This is equivalent to 0'086 per cent, 
of methylcytisine in the drug. 

In a second assay of the caulophyllum, the digestion with 
chloroform and aqueous sodium carbonate was prolonged for 
twenty hours, but the process was otherwise conducted as before. 
The amount of alkaloid thus obtained was equivalent to 0'078 per 
cent, of the drug, and the two determinations may therefore he 
considered to agree within the limits of experimental error. From 
this result it was also apparent that the digestion of the drug for 
a period of more than four hours preeente no advantage. 
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Tlje iccnrAcy at the AbaTe-deacribed awthod for ti« quantitetiTB 
jeterniinAtion of the Alkaloid wu controlled by dissolving 0 0098 
gram of metbylcytisine in 60 c.c. of chloroform, and treating 
this solution in precisely the same manner as the chloroform extract 
of the drug. The amount of alkaloid indicated by the final titration 
,aa 0-0096 gram. 

Examination of the Orey, Amorphoui Material (B), 

As previously noted, the aqueous liquid remaining after the dis- 
tillation of the original alcoholic extract with steam contained a 
quantity of grey, amorphous material in suspension, which was 
removed by extraction with hot amyl alcohol. This amyl slcphol 
solution was concentrated to a small bulk under diminished pree- 
aure, and a large volume oi ether added, which precipitated a 

greyish-white aoUd. 

hohtion of a Crystailine Olucoeide, Gaulosopomn, CjjHjjOjr.dHjO. 

The above-mentioned greyish-white solid was collected, and' 
amounted to 94 grams. It was dissolved in hot alcohol, and the 
solution kept for some time, when a crystalline, glucosidic substance 
m deposited. This was crystallised several times from alcohol, 
aid was finally obtained in colourless, slender needles, melting and 
decomposing at 250 — 255°. The amount of pure substance isolated 
from 2 kilograms of the original alcoholic extract was 16 grams. 
For the purpose of its complete examination, a further and larger 
quantity was subsequently obtained by working up the remainder 
of the alcoholic extract in the manner already described : 

0 1173, when heated at 115°, lost 0-0077 HjO. HjO = 6-6. 

01017* gave 0-2394 COj and 0-0796 H,0. C = 64-2j H = 8-7. 

0-1074 * „ 0-2620 COj „ 0-0836 HjO. 0 = 64 0; H = 8-6. 

Cj,HggOi7,4HjO requires H;0=6-7 per cent. 

CjiHjjO,, requires 0=64-3; H=8-7 „ „ 

A comparison of the composition and properties of this compound 
with those of the glucoside previously isolated by J. U. Lloyd, and 
described by him under the name of “ leontin " (Drugs and Medi- 
cines of North America,” Vol. II., 1887, p. 151), renders it evident 
that the substances are identical. In view of tbe fact, however, 
that the compound has now been completely characterised, and that, 
by an examination of its hydrolytic products, it has been shown 
to possess the formula Ci4Hj,0,„4Hj0, instead of C„H 4 ,Oj,HjO, 
as originally assigned to it (loc. cit.), it is deemed desirable to give 
)t the new and distinctive name of eaulotaponin. This ia the more 


* Anhydrous substance. 
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important as th© name **l6ontiii appears also to have been given 
to a preparation of caulophyllum which does not represent the 
pure glucoside. 

Caulosaponin, C'5,H880„,4Hj0, is insoluble in water, ether, chloro- 
form, or benzene, but is moderately soluble in hot alcohol, although 
sparingly so in cold. It possesses phenolic properties, and dissolves 
readily in solutions of the alkali hydroxides. When the substance 
is dissolved in acetic anhydride, a little chloroform added, and 
subsequently a few drops of concentrated sulphuric acid, a pnrplish- 
red coloration is produced, which gradually fades. A solution of 
caulosaponin in water containing a little alcohol yields, on agitation, 
an abundant and persistent froth, and the substance is therefore 
a member of that class of compounds which have been designated 
as saponins. So far as known to ns, only one other well-character- 
ised substance of this class has previously been obtained in a crystal- 
line form (compare Arch. Pharm., 1912, 250, 427). 

Deca-aeetylcaulosaponinj This derivative 

of caulosaponin was prepared by heating the latter with acetic 
anhydride for two hours. The mixture was then poured into water, 
and the precipitated solid collected, washed, and dried in a vacuum 
desiccator over sulphuric acid and solid potassium hydroxide. The 
product was thus obtained as a white powder,5(which melted at 
135—140°. It was readily soluble in tW usual organic solvents, 
but could not he crystallised : 

O' 1323 gave 0'3017 COj and 0-0899 HjO. C = 62-2; H=7-6. 

requires C = 62-2; H=7-6 per cent. 

It is thus evident that caulosaponin contains ten hydroxyl groups. 

Hydrolysis of Cavlosayonin. 

Formation of Gaulosapogaiin, C42H5o02(0H)4, and Dextrose. 

Twenty grams of caulosaponin were dissolved in 600 c.c. of 
alcohol, then 150 c.c. of a 10 per cent, aqueous solution of hydrogen 
chloride added, and the mixture heated on a water-bath for several 
hours, when a crystalline hydrolytic product separated from the hot 
liquid. After removal of the alcohol in a current of steam, the 
mixture was filtered, the filtrate being set aside for the subsequent 
examination of the sugar. The crystalline product was well washed 
with water, and purified by recrystallisation from dilute pyridine. 
It was thus obtained in colourless, anhydrous, rhombohedral prisms, 
which decomposed at about 315°: 

0-0893 gave 0-2474 COj and 0 0806 HjO. C'=75-6; H=10-0. 

p-0791 „ 0-2195 COj „ 0-0716 HjO. 0=75 7; H=10-l. 

(CjHiiO)! requires 0 = 75-7; H = 9-9 per cent. 
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The molecular weight of the aboY^deecribed compound could not 
be d.rectiy determmed oo account of it, sparing «,luwS .n 
suitable solvents. An examination of its derivativ^ 4 I 
ever, that it possemea the formula C„He.O, and that it * ’ i 
tour hydroxvl groups, one of which fph°eno"c' If if “f Z 
compound, it is proposed to deagnate it eaulosamgenin 
Cadomj,ogemn, C„He,0,(0H)„ i, insoluble in water. 'chloroform 
bensene, and sparingly soluble in absolute alcohol, but mofe 
cesdily so “ Alcohol containing a little water. It also dissolvr[n 

acetic anhydride, a little chloroform added, and'rbsrqueX''f few 
drops of concentrated sulphuric acid a rrwo i ^ 

aqueous alcohol is agitated, a copious frothing is produced C 

Sirs “• '■ “ “ ~ •; S 

T,«m^cetyfcanWpoye„i„, C,,He,Oe(CO-CH3),.-This compound 
was prepared by heating caulosapogenin for some time with 00!^ 
a„ ydride the solu ion being then concentrated and poured inf 
water. The product, which soon solidified, was collecL faff 

:“h:;t It 

solvents, but could not be crystallised: organic 

0 1040 gave 0 2743 COj and 0-0866 H»0. C'=71-9- h-q-o 
requires C = 71 -9 ; H = 8-9 per ce'nt. 

lolourless needles, which melt at 160 162° • 

01221 gave 0 3288 COj and 01036 HjO. C = 73-4 ■ H = 9-4 
W0O3 requires C=73-6; H=9-3 per cint. 

> “iSSriwE”* n-«- 

^>”’^<lylmomxi>diocaulosaiio{/f.tiin, C..,H.,0 NafPO-riT 1 mi,- 

|=SS3'^S 

1’. 0-0094 H3O. H,0-5-2 

01488* gave 0-0138 NajSO*. Na=3-0. ® 2. 

CieHcsOjNa.mjO requires HjO=4-6 per cent. 

requires N&=3'0 per cent. 

* Anhydrous substasce. 
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The number of acetyl groups in this sodium derivative vtaj 
directly determined by heating the substance with a known volume 
of 10 -alcoholic sodium hydroxide, and titrating the excess of 
alkali with standard acid; 

0’3191 gave on hydrolysis acetic acid equivalent to 8'46 c.c. 
if/lO-NaOH. C 0 -CH 3 = 11 - 4 . 

C 4 jHBsOcNa(CO-CHj )2 requires CO-CHs=ll-l per cent, 

Tetrabemoylcaulosapogenin, C42lIj20j(C0‘C,H5)4.— This com- 
pound was prepared by heating caulosapogenin in pyridine solution 
with benzoyl chloride for about an hour. The mixture was then 
poured into water, rendered slightly alkaline with sodium carbonate, 
and kept for some time, when the reaction product slowly solidiied, 
It was collected and purified by crystallisation from a mixture of 
chloroform and alcohol, when the substance separated in well- 
formed, hexagonal prisms, melting at 288°. An analysis and s 
determination of its molecular weight gave the following results; 

0-1040 gave 0 2946 CO, and 0 0735 HjO. C=77-3; H = 7-9. 

0-6529 in 25-2 benzene gave i *-0 102°. M.W. = 1076. 

CyyHjjOjj requires C=77-6; H = 7-6 per cent. M.W. = 1082. 

The preceding results have thus served to establish the correct- 
ness of the formula assigned to caulosapogenin. 

Tetrabinzoylcaulosapogenin is readily soluble in ether, chloro- 
form, or benzene, but only sparingly so in water or alcohol. It 
does not possess the phenolic properties of the original substance. 
Its specific rotatory power was determined, with the following 
result ; 

0-3092, made up to 20 c.c. with chloroform, gave -l-3°26' in a 
2 -dcm, tube, whence [aj^ -t 111 - 0 °. 

Caulosapogenin Monomethyl Ether, C 42 H 3303 ( 0 'CH 3 ). — This sub- 
stance was prepared by heating caulosapogenin for several hours 
with alcoholic sodium hydroxide and methyl iodide. When crystal- 
lised from dilute alcohol, it separated in well-formed needles, melt- 
ing at 235°; 

0-1143 gave 0 3173 CO, and 0 1059 HjO. C = 75-7 ; H = 10-3, 

The number of methoxyl groups in the compound was determined 
by Perkin’s modification of Zeisel’s method ; 

0-1318 gave 0 0544 Agl. MeO=5-5. 

C 42 H 05 O 5 (OMe) requires C = 75-9; H=10-0; MeO=4-6 per cent. 

The specific rotatory power of the substance was determined with 
the following result; 

0-1412, made up to 20 c.c. with chloroform, gave Oj ■t-l°3' in a 
2-dcm. tube, whence [aj„ -i-74-4°. 
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Oisidation of Caulosa^gtnin. 

With the object of, obtaining further information respecting the 
nature of cauloaapogenin, a quantity (10 grams) of the latter was 
(jissol?ed in aqueous potassium hydroxide with the addition of a 
little pyridine, and a 4 per cent, solution of potassium permangan- 
ate gradually added, the mixture being heated on a water-bath 
The oxidation proceeded rapidly at first, but after the addition of 
about 400 c.c. of the permanganate solution (about 10 atomic pro- 
portions of oxygen) the latter was only slowly decolorised. The 
mixture was then filtered under pressure, and the alkaline liquid 
extracted with ether, but nothing was thus removed. On subse- 
quently acidifying the liquid, a voluminous precipitate was pro- 
duced, which was collected, washed with water, and then dissolved 
iu ether. The etherehl liquid, on keeping a short time, deposited a 
crystalline, acidic substance, which was recrystallised from dilute 
alcohol. It separated from this solvent in thin, colourless needles 
which decomposed at 310°. An analysis and a determination of the 
molecular weight gave the following results ; 

0 1096 gave 0'2191 COj and 0'0922 H^O. C=72’7; H = 9-3 
0'1606 in 25‘75 acetic acid gave d<-0'093°. M.W. = 261 
CijHjaOa requires C=72'7; H=9'l per cent. M.W. = 264 
0'1075 neutralised 4'15 c.c. A/lO-NaOH. 

A monocarboxylic acid, CjjHjiOj, requires 410 c.c. A'/lO-NaOH 
Since the above^escribed acid, does not agree in ite 

properties with any acid of this formula which has heretofore been 
recorded, it is evidently a new compound, but the amount obtained 
was too small to permit of iU further examination. It may how 
erer, be concluded that the oxidation of caulosapogenin’ with 
potassium permanganate effects a far-reaching degradation of the 
molecule. 


Examination of the Sugar yielded hy the Hydrolytin of 
Cautoiafonin. 

The aqueo^ acid liquid resulting from the hydrolysis of the 
glucosida caulosaponin, as above described, was exactly neutralised 
with sodium carbonate, and evaporated to dryness under diminished 
pressure. The residue was then digested with hot alcohol, the 
oMturs filtered, anr^ the filtrate concentrated, when a viscid syrup 
0 ained. The latter yielded <f-phenylglucoeaxone, which, after 
crptalhsation from dilute pyridine, melted and decomposed at 212° 
The above results have thus shown that caulosaponin is resolved 
hydrolysis into caulosapogenin and dextrose. A known quantity 
the glucoBide, when hydrolysed by dilute hydrochloric acid in 



202 POWER AND SALWAY: THE CONSTITUENTS OF THE 

the presence of alcohol, and the alcohol subsequently removed, 
yielded 64'1 per cent, of its weight of caulosapogenin 
requires C42H«i06=66'l per cent.). The hydrolysis of canlosaponin 
therefore takes place according to the equation: 

C54HJ8OJJ + HoO = C42H5JOJ + 2 CjHi20j. 

The amyl-alcoholic liquid, from which the canlosaponin had been 
separated by treatment with ether, as above described, was brought 
on to purified sawdust, the mixture thoroughly dried, and then 
extracted successively in a large Soxhlet apparatus with light 
petroleum, ether, chloroform, ethyl acetate, and alcohol. 

Petroleum Extract of the Amorphous Material (B). 

This was a dark coloured, fatty product, amounting to 49 grams. 
It was hydrolysed by heating for a short time with an alcoholic 
solution of potassium hydroxide, after which the alcohol was 
removed, water added, and the alkaline mixture extracted with 
ether. The ethereal liquid was washed, dried, and the solvent 
removed, when 11 grams of a viscid residue were obtained, 

Isolation of a Fhytosterol, Co^HjjO. 

The above-mentioned residue of unsaponifiable material was 
digested with cold alcohol, which removed a quantity of gummy 
matter, leaving a crystalline solid undissolved. The latter was 
collected, and, after several crystallisations from ethyl acetate, was 
obtained in colourless leaflets, melting at 153°. The substance gave 
the colour reaction of the phytosterols, and evidently belonged to 
that class of compounds : 

0-0918* gave 0-2812 COj and 0 1002 HjO. C = 83-6; H = 121. 

C 27 H^(iO requires 0=83 9; H = ir9 per cent. 

Examimtion of the Fatty Acids. 

The aqueous alkaline liquid which had been extracted with ether 
for the removal of the unsaponifiable material, as above described, 
was acidified -with dilute sulphuric acid, and again extracted with 
ether. After the removal of the solvent, the residual fatty acids 
were converted into their lead salts, and the latter treated with 
ether. The soluble portion, when decomposed by hydrochloric acid, 
yieldid 18 grams of liquid acids, whilst the insoluble portion gave 
about 5 grams of solid acids. 

The Liquid Acids. — These acids were distilled under diminished 
* Dried at 110’, 
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assure, and passed over at 210 — 246“/15 mm. as a pale yellow 
jj An analysis and a determination of the neutralisation and 
iodine values gave the following results; 

01176 gave 0'3310 COg and 0-1264 HjO. C=76'8; H = 11'9. 

Neutralisation value = 199-1; Iodine value = 159. 

C HjiOs requires 0=76 6; H = 12-l per cent. N.V. = 198-9; 

'* I. V. =90-1. 

C SjjOj requires 0=77-1; H = lI-4 per cent. N.V. = 200'4; 

’* I.V. = 181-4. 

It would appear from these results that the liquid acids con- 
sisted of a mixture of oleic and linolic acids. 

fhe Solid Aeidt . — These acids were converted into the methyl 
ester, and the latter separated by distillation under diminished 
pressure into two fractions, one of which was collected at 200 — 205°, 
and the other above 205°/ 20 mm. The 6rst fraction yielded, on 
hydrolysis, a product which melted at 55 — 56°, and had a neutral- 
isation value of 214; it evidently consisted of a mixture of palmitic 
and stearic acids. The fraction of ester distilling above 205°/ 
20 iniu. gave, on hydrolysis, an acid which separated from hot 
ethyl acetate in small leaflets, melting at 75 — 76°, and was identified 
as cerotic acid (Found, C=78-6; H=13’3. Calc., C = 78-8; 
H=13-1 per cent.). 


Ethf.real Extract of the Amorphotie Material (B). 
halation of Citndlol, C28H4j02(0H)3. 

The ethereal extract was a greyish-white powder, and amounted 
to 71 grams. It was dissolved in hot alcohol, and the solution 
kept for some time, when a small quantity of a sparingly soluble 
juistance slowly separated. The latter was collected and crys- 
tallised from a mixture of pyridine and alcohol, when it was 
obtained in colourless leaflets, melting and decomposing at about 
275—280°. The substance gave the colour reactions of ipuranol 
and allied alcohols, and yielded an acetyl derivative melting at 
169- 170°. These properties, together -with an analysis of the 
sobstaoce (Found, C=71-9; H = 10-4. Calc,, C=72-4; H = 10-3 
per cent.), proved its identity with citrnllol, C„,H,s 05 (compare 
I., 1910, 97, 102; and P., 1912, 28, 318). 


Uolntini} of a Hew Cri/ttnlline Glneosidr, Cnalophpltosaponiii, 

The alcoholic liquid remaining after the separation of the above- 
described citrnllol was heated on a water-bath, and water gradually 
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added until turbidity eusued, ■when a crystalline solid separated 
on cooling. Some difficulty was experienced in purifying, this suh 
stance, owing to the presence of small quantities of citrullol and 
caulosaponin, but after a process of fractional crystallisation from 
dilute alcohol it was obtained in colourless, silky needles, melting 
and decomposing at 250—260°. The substance was glucosidic and 
anhydrous. It was analysed, with the following results: 

0’1129 gave 0'2803 COj and 0-0916 HjO. C=67-7 ; H=9-0. 
0-1050 „ 0-2611 COs „ 0-0880 HjO. C=67-8; H=9-3. 

CjjHioiOir requires C = 67-8; H=8-9 per cent. 

These results, together with the data subsequently obtained by 
an examination of the hydrolytic products of the glucoside, showed 
it to possess the formula CjjHia^Oir. As no glucoside of this 
formula has hitherto been recorded, it is proposed to designate the 
above<lescribed compound caulophyllosaponin, with reference to 
the source from which it has been obtained, and the fact that it 
has the properties of a saponin. For its complete examination, the 
amount obtained from the total (8 28 kilograms) original alcoholic 
extract of the drug was employed. 

Cmilophyllomponiii, CjjHiaiO,;, is extremely soluble in alcohol, 
sparingly so in ether, and insoluble in water. It dissolves in 
solutions of the alkali hydro.xides, and possesses phenolic properties, 
A solution of the substance in water containing a little alcohol 
yields, on agitation, an abundant and persistent froth. When the 
^stance is dissolved in acetic anhydride, a little chlorofora 
added, and subsequently a few drops of concentrated sulphuric 
acid, a purplish-red colour is produced, quite analogous to that 
yielded under the same conditions by caulosaponin. 

The specific rotatory power of caulophyllosaponin was determined, 
with the following result: 

0-1600, made up to 20 c.c. with absolute alcohol, gave Oj, +0°31' 
in a 2-dcm. tube, whence [o]^ +32-3°. 

Deca-acetylcaulophyllosaponin, C 5 jHmO];(CO'CHs)]Q. — This do 
rivative of caulophyllosaponin was prepared by heating it for some 
time with acetic anhydride, removing the greater part of the latter 
by distillation, and then pouring the residue into water. An 
amorphous, white solid was thus deposited, which was extremely 
soluble in organic solvents, and could not be crystallised. It was 
first dried in a vacuum desiccator over sulphuric acid and solid 
potassium hydroxide, and then at 110°, when it melted at 
165—160°: 

0-1503 gave 0-3665 COj and 01074 HjO, C=>64-7; H=7-9. 

CjjHimOi; requires C=66-0; H=7-8 per cent 
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Sydrolysit of Catdophyllotapomn. 

formation of Caulophylloia'pogtnin, C 5 ,H 820 j( 0 H) 5 , and. 

Arahinott. 

The hydrolysis of caulophyllosaponin was affected by heating the 
l,tter with a 5 per cent, solution of hydrogen chloride in aqueous 
alcohol for several hours. The alcohol was then removed in a 
current of steam, and the hydrolytic product, which had separated 
from the hot liquid in a crystalline state, was collected, the 
aqueous liquid being put aside for the subsequent examination of 
tie sugar. The crystalline hydrolytic product was recrystallised 
from dilute pyridine, when it separated in rhombohedral prisms, 
which decomposed at about 316°; 

0-0981 gave 0'2d70 CO, and 0-0862 HaO. C = 74-2; H = 9-8 

0-1013 „ 0-2748 COj „ 0 0300 HjO. C=74-0- H=9-9! 

CwHgsO, requires C = 74-3; H=9-7 per cent. 

The molecular formula of the above hydrolytic product was 
established by means of the derivatives described below. It has 
thus been definitely shown to possess the formula CjeHgiO,, and to 
contain six hydroxyl poups, two of which are phenolic. As it 
is a new compound, it is proposed to designate it cavlophyUo- 
mpgtnin. 

Cmdophyllomimgenin, CmH,jO,(OH)c, possesses physical pro- 
perties which are very similar to those of the previously described 
hydrolytic product, caulosapogenin. ■ Both these substances decom- 
pose at about 315°, and are sparingly soluble in alcohol, but 
dissolve readily in the latter when containing a Little alkali 
hydroxide. When dissolved in acetic anhydride with a little 
chloroform, they give a rose-red coloration on the addition of a 
few drops of concentrated sulphuric acid, Caulophyllosapogenin 
unlike caulosapogenin, does not yield a crystalline benzoyl derivative! 

Rcxa^icetyhaulophyUotapogtmn, CaH8;0,(C0-CHj)e. — This 
compound was prepared by heating caulophyllosapogenin for three 
hours with an excess of acetic anhydride, then removing the greater 
portion of the latter, and heating the residue with water in a current 
! was thus obtained, which melted at 

iw-lbd The substance was extremely soluble in the usual 
Mjaiuc solvente, and could not be crystallised, but presumably was 
tomogeneous An analysis and a determination of its molmiular 
weight gave the following results; 

® = H = 9-0. 

mi, m 23 63 benzene, gave 4{ -0180°. M.VV. = 1130 

require* C = 70-6; H=8-7 per cent. M.W. = n66. 
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GaidophyUosapogenin DimHhyl C 5 jH 8 g 07 (Cy*CHg) 2 .'— 

order to prepare this derivative, caulophyllosapogenin was dissolved 
in alcohol containing a little potassium hydroxide, and the solution 
heated with an excess of methyl iodide for several hours. Ti^ 
greater portion of the solvent was then removed, the mixture poured 
into dilute hydrochloric acid, and the resulting precipitate collected. 
When crystallised from dilute alcohol, it separated in stellate 
clusters of small needles, which melted at 240—242°: 

0 0888 gave 0-2436 COj and 0-0809 HjO. C = 74-8; H=10-l. 

The number of methoxyl groups in the compound was determined 
by Perkin’s modification of Zeisel's method : 

0-1547 gave 0-0746 Agl. MeO = 6-4. 

C5eHge0,(0-CH3)2 requires C=74-7; H = 9-9; MeO = 6-7 per cent. 

CaulophyUosapogenin dimethyl ether is readily soluble in alcohol 
ether, chloroform, or benzene. Its specific rotatory power wag 
determined with the following result: 

0-1222, made up to 20 c.c. with chloroform, gave +0°32' in a 
2-dcm. tube, whence [a],, +43-6°. 


Identification of l-.4ra5i«o»e, o Hydrolytic Product of 
Caulophyllosapogenin. 

The aqueous liquid obtained in the hydrolysis of canlophyUo- 
sapogenin, as above described, was exactly neutralised with sodium 
carbonate, and evaporated to dryness under diminished pressure. 
The residue was then digested -with hot alcohol, the mixture filtered, 
and to the hot filtrate an equal volume of ethyl acetate was added, 
when a syrup was deposited. This was removed, and a further 
quantity of ethyl acetate added to the hot liquid. On keeping the 
latter for some time, a crystalline substance separated in small, 
hard nodules, which melted at 156°, and readily reduced Fehling’s 
solution (Found, 0=39-9; 11 = 6-9, CjHiuOs requires ,0=40-0; 
H = 6-7 per cent.). 

The optical rotatory power of the substance was determined with 
the following result: 

0-1702, made up to 25 c.c. with water, gave Oj, + 1°27' in a 
2-dcm. tube, whence [o]n + 106-5°. 

The substance yielded an osazone, which, when crystallised fron 
dilute alcohol, was obtained in brownish-yellow needles, melting at 
160° (Found, 0 = 62-2; H = 6-2. C17H20O3N4 requires 0 = 62'2; 

H=6-l per cent.). 

From the above results it was evident that the sugar formed 
by the hydrolysis of caulophyllosaponin is a pentose, agreeing in 
all its properties with f-arabinose. In order further to confirm its 
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identity, it was compared with a commercial specimen of arabinose. 
The latter melted at 156°, and when mixed with the above- 
described substance no depression in melting point was observed. 

The glucoside caulophyllosaponin, CjeH,o,0„, is thus seen to be 
converted by hydrolysis into caulophyllosapogenin, CsjHjjO,, and 
i-arabinose, CsH,oOj. A known quantity of the glucoside, when 
hydrolysed by dilute hydrochloric acid in the presence of alcohol," 
and the alcohol subsequently removed, yielded 72'6 per cent, of its 
weight of caulophyllosapogenin (CeeHioaOu requires C 5 jHg 40 (, = 77'4 
per cent.). The hydrolysis of the glucoside is therefore to be 
represented by the following equation: 

CssHimOi; + 2 H 2 O = CseHjjOj -p 2C5H]eOj. 


Chloroform., Ethyl Acetate, and Alcohol Extracts of the 
Amorphous Material (B). 

Chloroform Extract— lUi was a brittle, black solid, amounting 
to 10'5 grams. It was glucosidic in character, but no definite 
compound could be isolated from it. 

Ethyl Acetate Extract.— T:\a3 was a greyish-white solid, amount- 
ing to 24 grams. It was dissolved in hot alcohol, and the solution 
kept for some time, when a substance separated in needles, which 
decomposed at 260—255°. This substance was collected, and found 
to be identical with the previously described glucoside, caulo- 
saponin, C„H8,0,r (Found, C'=64'0; H = 8-6. Calc., C = 64'3- 
H=8’7 per cent.). ’ ' 

The alcoholic liquid remaining after the separation of the above 
glucoside was heated with dilute hydrochloric acid, when it yielded 
1 small quantity of caulosapogeniu, decomposing at 315° 

.Ikohohc Extract.-tMs was a brittle, black solid, amounting 
to 12 grams. It was glucosidic in character, and yielded on hydro- 
lysis a small quantity of caulosapogenin, C^jHjeOj, which was 
identified by means of its benzoyl derivative, melting at 288°. 


Summary and Physiological Tests. 

llie material employed for this investigation consisted of the 
rhizome and roots of Caulophyllum thalictroides (Linne), Michaux. 

A preliminary test showed the presence of an alkaloid, and a 
relatively small amount of an enzyme was obtained, which slowly 
liydroIyBed amygdalin. ^ 

An alcoholic extract of the ground material, when distilled in 
‘current of ^am, yielded a small amount of a pale yeUow essential 
from fte alcohoUc extract, the following definite compounds 
ere isolated; ( 1 ) A crystaUine alkaloid, C„H„ONj (m. p.*^137°; 



208 POWER AND salway: the constituents, etc. 

[tt] -221'6°), which has been identified as methylcytisine; the 
pkrate melts at 228°. (ii) A crystalUne glucoside, cauloeaponin, 
CuH»0,„4Hj0 (m. p. 250-265°), which yields a deca^cetyl 
derivative, C^HygOnCCO-GHj),,, melting at 135—140°, and on 
hydrolysis is resolved into eaulotapogenin, Cg^HjgO, (m. p. 315°)^ 
and dextrose. Caulosapogenin yields a tetra-acetyl derivative, 
C<,Hej06(C0-CH3)„ melting at 120°, and a diacetyl derivative, 
Cj^H 840 j(C 0-CH8)2, melting at 160—162°, from which a crystalline 
monosodio^lerivative, C42H,30gNa(C0'Cn3)2, was prepared; it 
yielded, furthermore, a tctrabemoyl derivative, C42Hj20(,(C0‘CjH5)j, 
melting at 288°, and a monomethyl ether, C42Hj505(0‘CHj), which 
melts at 235°. (iii) A new crystalline glucoside, eaulophylk- 
saponin, CeeHig^Oi, (m. p. 250-260°; +32-3°), which yields 

a deca-acetyl derivative, Cj8Ho40i7(CO-CHj),o, melting at 
165—160°, and on hydrolysis is resolved into caulophyllosapogenk, 
CjjHjjOj (m. p. 315°), and arabinose. Caulophyllosapogenin yields 
a hem-acetyl derivative, C5eHj209(C0-CH3)j, melting at 160—162°, 
and a dimethyl ether, CsoHgaOjlO-CHs)^, which melts at 240-242°, 
and has [a];, +43-6°. (iv) A phytosterol, C^HgaO (m. p. 153°). 
(v) Citrullol, Csj8H450j(0H)3. (vi), A mixture of fatty acids, con- 
sisting of palmitic, stearic, cerotic, oleic and linolio acids. The 
alcoholic extract also contained a quantity of sugar, which yielded 
<f-phenylglucosazone (m, p. 210°), and a comparatively small amount 
of resinous material. 

The above-mentioned methylcytisine, C,jH]jONg, represents the 
alkaloid previously obtained by J. U. Lloyd {Proc. Amer. Pham. 
Assoc., 1893, 41 , 115), and designated "caulophylline,” but he did 
not succeed in crystallising the base, and its composition was not 
determined. In view of its present identification, the name " caulo- 
phylline ” should no longer be retained for this alkaloid. 

The compound designated by the present authors as caulosaponin, 
C54H5jO|7,4HjO, is undoubtedly identical with a crystalline gluco 
side first obtained by J. XT. Lloyd (“ Drugs and Medicines of North 
America,” Vol. II, 1887, p. 151), and termed by him “leontin," 
although the formula deduced from its analysis was not correct. 
As it has now been completely characterised, it appears desirable 
that it should receive the new and distinctive name assigned to it. 

For the purpose of determining the physiological action of 
methylcytisine and the two above-mentioned crystalline glucosides, 
caulosaponin and caulophyllosaponin, some tests were kindly con- 
ducted for us by Dr. P. P. Laidlaw, of the Wellcome Physiological 
Research Laboratories, to whom our best thanks may here be 
expressed. 

Methylcytisine has been found to be very similar in its action to 
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but not nearly so potent, the latter being at least ten 
as active as the former on the blood pressure of the cat 
(compare Dale and Laidlaw, /. Pharmacol, and Mxp. Therap., 
1912 , 3, 206). In other directions, such as the action on the 
cauglion cells supplying the eye and heart, methylcytisine is also 
jjry much weaker than cytisine. On the frog the difference in 
potency is not so obvious. 

The glucosides, caulosaponin and caulophylloaaponin, showed the 
),etaviour of the class of substances known as saponins. Solutions 
of these substances in physiological salt solution, although very 
dilute, were found to be powerfully hsmolytic for washed red blood 
corpuscles, and were also toxic for isolated, perfused frog’s hearts, 
blood and unwashed red blood corpuscles were unaffected, 
and both glucosidea were without action on the frog's heart in situ. 
Tliis difference in action on tissues in the body and on tissues 
[reed from serum is known to be due to lipoid substances in the 
serum and tissues, for which substances saponins as a class have a 
affinity. The administration of the two glucosides by the 
to small cats, in doses of O'l gram each, resulted in no 
symptoms of physiological activity other than a mild purgative 
action after several hours. 

TSB WlOLCOUE Ohemioai, BasEAEcn Laboratoeies, 

Londok, E.C. 


XXI V. — Qmrc^tagetin. 

By Asthdk George Perrin. 

Qusrcetagetin was isolated from the flowers of the African 
marigold, Tageies patula, by Latour and Magnier De La Source 
(Bull. Soc. chim., 1877, [ii], 28, 337), who state that it also occurs 
io other varieties of the same plant. In appearance and general 
properties it is described as resembling quercetin, the colouring 
matter of quercitron bark, and from this fact, together with ite 
origin, the name quercetagrtin is evidently derived. On the other 
land, according to these authors, its crystalline form, solubility in 
W per cent, alcohol, and the numbers obtained on analysis 
(C=58'50; H=;3'97) indicated that it was distinct from quercetin, 
llsHjjOij, and it was considered to possess the formula CjjHjjO,,, 
(aslydrous), or Ci7Ha0ij,4H,0 (air^dried). In order to"' isolate 
«ie colouring matter from the flowers, boiling 85 per cent, alcohol 
'’01 cm. u 
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was employed, and the depoeit, which separated by partly 
evaporating the liquid, was freed from plant wax and other 
impurities by extraction with chloroform or carbon disulphide, 
The crude substance, dissolved in alcohol, was precipitated by 
water and crystallised from dilute alcohol. Some years ago ay 
attention was directed to the subject by the late Prof. J. J. Hummel, 
who found that the flowers possessed well-defined tinctorial pro. 
parties, and a preliminary examination was then carried out (see 
P 1902 18, 75). As attempts to obtain an adequate supply 
of the flowers were not successful, the work was abandoned 
for a time, and it is only recently, owing to the kindness of 
Mr T. H. Burkill, Reporter on Economic Products to the Govers- 
ment of India, and to Mr. D. Hooper, the Officiating Reporter, to 
whom I am indebted for several pounds of the petals, that a more 
complete investigation has been possible. The method adopted for 
the preparation of the quercetagetin has differed considerahly from 
that employed by its discoverers, it having been recopiised that 
the main quantity of the substance was not present in the tree 
condition in the material, but as glucoside. On the other hand, 
for purposes of economy, no attempt was made to. isolate the 
glucoside in the pure condition, this being reserved for subsequest 
investigation. 


Experimental. 

The petals (1000 grams) were extracted for four hours with ten 
times their weight of alcohol, the extract evaporated to a small 
bulk, and poured into water, which caused the separation of 
viscous matter, possessing an aromatic odour. This was removed 
by shaking with ether (A), the brownish-yellow aqueous liquid 
diluted with water to 3500 c.c., and heated to boiling with the 
addition of 125 c.c. of 33 per cent, hydrochloric acid. On keeping, 
a small amount of yellow, crystalline substance usually separated, 
but as the main bulk of the desired compound remained dissolved, 
this could only be isolated by the tiresome operation of repeated 
extraction with much ether. After evaporation of the ether, a 
semi-crystalline, yellow residue remained, and this, by treatment 
with boiling water and keeping overnight, gave 17-2 grams of very: 
crude colouring matter. It appeared evident from the method of 
isolation employed by Latour and Magnier He La Source thaj 
their product pre-existed in the flowers, for their operations 
not involve the hydrolyeis of a glucoside, and it was thus to M 
anticipated that some quantity of the substance was present ij 
tie ethereal extract (A)- Thie proved to be the rase, for J 
sfeeMsg the ether with dilute sodium carbonate solution, a yellol 
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liquid wa« produced, which, when neutralised, gave a precipitate 
of 4'76 grams of the impure material. To expedite matters, at a 
later period some (quantity of an alcoholic extract of the petals was 
,ery kindly prepared by Messrs. Hirst, Brooke, and Hirst, of 
Leeds, and in operating with this product it was stirred with 
boiling water, and the viscid, insoluble matter removed by 
decantation or by filtering through calico. The hydrolysis with 
hydrochloric acid was carried out at a much greater concentration 
than that given above, in the expectation that the colouring matter 
jfould now be deposited in bulk on cooling, so that the ether 
treatment could be avoided, but this hope was not realised. 

For purification the crude colouring matter from 1000 grams 
of the petals (22 grams approx.) was treated with 130 c.c, of hot 
alcohol, filtered from a trace of a sparingly soluble substance (B), 
the filtrate diluted with 90 c.c. of boiling water, and the crystals 
which had separated overnight w«e collected and washed with 
dilute alcohol. The yield was 13'2 grams, or 1-3 per cent., from 
the petals, ahd could not be materially increased by working up 
the filtrate, as this mainly contained a resinous impurity. By 
lecrystallisation from dilute alcohol, the product was now sufficiently 
pure for most purposes, but for complete purification it was 
Btcessary to prepare the acetyl derivative, and after recrystallisation 
to hydrolyse this with hydrochloric acid in the usual manner. 
Traces of a substance which formed a more soluble acetyl com- 
pound were thus removed, but a loss of some 25 per cent, of 
miterial hereby occurred. For analysis, the colouring matter was 
dried at 160'’; 

found, C=56'64, 56-47; H=3'46, 3-31. 

•CjjHjoOj requires C=56-60; H = 3‘14 per cent. 

.4a deposited from dilute acetic acid or dilute alcohol, it contains 
water of crystallisation ; 

Found, HsO = 10T0. 

requires H 2 O = 1016 per cent. 

Quercetsgetin forms pale yellow, glistening needles or leaflets, 
dosely resembling quercetin in ap^rance, readily soluble in hot 
ilcohoi, and very sparingly so in boiling water. It melts at 
ikout 318°, but owing to the darkening of the tube it was difficult 
k be certain to one degree. Very dilute alkali dissolves it with a 
pare yellow colour, which by air-oxidation becomes olive, and 
bully deep brown, but these changes are not so marked when a 
itronger alkali (10 per cent.) is employed. Alcoholic ferric chloride 

■ The analyses given by Latour and JUs«ier be in Source (foe. rU. ) indi, ale Ihnl 
Ml substajice contained eitlwr II .second coloiiriuij (.r wmih- other inti-uiitj 

^ligber cu’lion coiitctit. 

r Z 
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produces an olive-green coloration, whereas cold al^holic lead 
acetate forms an orange-red precipitate, which, on keeping, becomes 
yellower, and finally develops a green tint. The yellow potassimn 
salt precipitated by alcoholic potassium hydroidde rapidly changes 
to green, and ultimately assumes a brownish-black colour. Quer- 
cetagetin does not contain a methoxy-group, and beyond conversion 
into the hydriodide is unaltered by prolonged digestion with 
liydriodic acid. 

Acetylquercetagetiu is readily prepared by digesting quercetagetiii 
with five times its weight of boiling acetic anhydride to which a 
few drops of pyridine have been added, for one hour. The solution 
diluted with its own volume of alcohol, on keeping, deposits crystals, 
which are purified by recrystallisation from a mixture of alcohol 
and acetic acid. For analysis, the substance (1 gram approx.) in 
15 o.c. of acetic acid was hydrolysed by gradual addition of 
hydrochloric acid (15 c.c.) at the boiling point. Hot water was 
then added, and the crystals of quercetagetin, which separated on 
cooling, were collected, and dried at 160° (Found, Cj5S]|,Oj=55’61, 
55-82. C, 5 H, 08 (C 8 H 30 )s requires C,5H„08=55-79 per cent.). 

Acetylquercetagetiu consists of colourless needles, very spariogly 
soluble in alcohol. It melts at 209—211°, or slightly higher than 
was stated previously (203 — 205°, loc. cif.). 

Quercetagetin SidpAatr.— Quercetagetin closely resembles in 
general properties the colouring matters of the flavone group, and 
readily yields crystalline oxonium compounds when treated with 
mineral acids in the presence of acetic acid. Of these, only the 
sulphate, which is deposited in fine orange-coloured needles, was 
submitted to analysis (Found, C = 43'28, 42*69; H~3-29, 3‘26. 
CisHijOj.HjSO* requires 0=43 26; H=2*88 per cent.). By treat 
ment with water, it is converted into quercetagetin and sulphuric 
acid. 

Monopotassium quercetagetin, (Found, K.= 10*74), 

separates as an orange-yellow, semi-crystalline precipitate when 
potassium acetate is added to a solution of quercetagetin in hot 
absolute alcohol. It possesses the general characteristics of the 
monosubstituted flavonol salts, and is readily decomposed by boiling 
water with separation of quercetagetin. 

Action of Fused Alkalis on Quercetagetin . — Five grams of 
quercetagetin were heated with 50 grams of potassium hydroxiue 
and a little water to 200 — 220° for half an hour. The product 
was dissolved in water, the solution neutralised with acid, repeatedly 
extracted with ether, the extract evaporated, and the dark-coloured 
viscous residue, which partly solidified on keeping, treated with a 
little water. When no further separation occurred, the crystals 
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^ere collected, drained on a tile, and purified by recrystallisation 
from water. The polourless needles melted at 194—196°, and 
possessed the properties of protocatechnic acid. 

From the mother liquors no definite phenolic compound could 
fje isolated, and a second alkali fusion at a slightly lower tem- 
perature was also fruitless in this respect. As a result of the later 
experiments described below, there can, however, be no doubt that 
such a compound is in reality produced during some stage of the 
hydrolysis, but is subsequently decomposed, probably by oxidation. 
Although it appeared likely that at a much lower temperature, 
^ith weaker alkali and exclusion of air, the desired result might 
be obtained, it has not been possible to spare sufficient of the rare 
material for this experiment. ‘ 

Qutrcetagelin Pentamelhyl Pther, C2qH 2(|08. — Quercetagetin 
(8 grams) dissolved in methyl alcohol (100 c.c.) was treated with 
excess of methyl iodide (50 c.c.), the mixture boiled, and a solution 
of potassium hydroxide (16 grams) in methyl alcohol added, drop 
by drop, during fourteen hours, this procedure being adopted as 
in the case of myricetin (T., 1902, 81, 245) with the object of 
preventing an oxidation which readily occurs in the presence of 
the alkali. After removal of the unattacked methyl iodide and the 
greater portion of the alcohol by distillation, the residue was 
treated with ether, and the solution washed with water. By now 
shakings with dilute alkali, a dull yellow extract was obtained, 
which, on acidification, yielded a semi-crystalline precipitate. The 
residual ethereal liquid (B) was reserved for subsequent 
examination. The product was collected and purified by crys- 
tallisation from alcohol ; 

Found, C = 61'93, 61-85; H=5-58, 6-34; CH3=19-40. 
C,.,Hj0j(0'CH,)3 requires C = 61-86; H = 515 ; CH 3 = 19-33 percent. 

It consisted of pale yellow needles, melting at 161 — 162°, sparingly 
soluble in cold alcohol, and insoluble in cold alkaline solutions. If, 
however, to the pentamethyl ether suspended in dilute potassium 
hydroxide solution a little alcohol is added, the crystals now readily 
dissolve on shaking with the production of a yellow liquid, and 
the isolation of this compound in the manner above described was 
evidently due to the occurrence of some alcohol in the ether. 
Boiling concentrated potassium hydroxide solution also dissolves 
this compound, and on cooling, the potassium salt separates as a 
yellow, colloidal precipitate. With sulphuric acid, quercetagetin 
pentamethyl ether forms a yellow liquid, which is reddened by the 
addition of nitric add. 

A-Mylquf.Tcetagttin pentamethyl ether crystallises from acetic 
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anhydride in colourless needles, melting at 161—163®, and its 
solution in alcohol possesses a faint Hue fluorescence. 

Quercetagetin Eejamethyl Ether, CjjHjjOg.— The ethereal liquid 
(B), containing that portion of the methylation product undiasolved 
by dilute alkali, was evaporated, and the viscous residue treated 
^th a little methyl alcohol. On keeping overnight, the crystals, 
which had then separated, were collected and recrystallised from 
the same solvent. The pale yellow product melted indefinitely 
between 130° and 140®, and as experiment indicated it to be 
a mixture of the pentamethyl ether with a second substance, to 
remove the former it was repeatedly crystallised from dilute 
alcoholic potassium hydroxide. In this manner, colourless, prismatic 
needles eventually separated, which melted at 141—143°, and 
appeared to be pure, but by recrystallisation from acetone the 
melting point rose to 157 — 158°: 

Found, C = 62'74; H=5-50; CH,=22'22. 

Cv.HiOofO'CH^V, requires C=62 68 ;H = 6’47 ; CHs=22’38 per cent. 

The compound forms colourless needles, sparingly soluble in cold 
alcohol. The yield was extremely poor, although a considerable 
excess of alkali and iodide had been employed for the methylation, 
an indication that by this method it can only be produced with 
difficulty. 

As it was desirable to prepare, if possible, some quantity of this 
hexamethyl ether, experiments were carried out on the action ot 
methyl sulphate on the dry potassium salt of the pentamethyl 
compound, such a method having given good results in the case 
of qiiercetin (Waliaschko, Arch. Pharm.. 1904, 242, 242) and 
myricetin (foe, cit.). 0'8 Gram of quercetagetin pentamethyl ether 
was added to a solution of OA gram of potassium hydroxide in a 
little alcohol, the mixture evaporated to dryness, ground with 1-25 
grams of methyl sulphate, and, after remaining overnight, treated 
with a further quantity of the sulphate. At the end of the second 
day, the product was washed with ether, digested with boiling 
water, and crystallised from dilute alcoholic potassium hydroxide. 
The colourless, prismatic needles melted at 141 — 142°, but after 
recrystallisation from acetone at 157 — 158°, and consisted of 
quercetagetin hexamethyl ether, which, it thus eeems probable, may 
be dimorphous. The yield (0 2 gram) was, however, again poor, 
and this could only be accounted for by the fact that the salt of 
pentamethyl ether, being soluble in alcohol, suffers hydrolysis 
during the evaporation of the solution to dryness. On the other 
hand, the salts of the corresponding quercetin and myricetin com- 
pounds are insoluble and not so readily attacked in this manner. 

Quercetagetin Uexaethyl Ether, C 27 H 34 O 1 . — It has been shown, 
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in the case of myrioetin (foe, eit.), and more recently with quercetin 
jni 3 other flavona oolonring matters (P.,^1912, 88, 328), that by 
the employment of excess of ethyl iodide and alkali, no di£5culty is 
experienced in obtaining from these compounds good yields of their 
fully ethylated derivatives. A similar method was accordingly 
applied to quercetagetin, in the hope that a better result would 
1)8 given than was the case with the methylation process. Ten 
grams of quercetagetin in 140 c.c. qf alcohol were treated with 
80 c.c. of ethyl iodide, and to the boiling mixture a concentrated 
solution of 24 grama of potassium hydroxide in alcohol was added, 
drop by drop, during two days. After removal of the unchanged 
ethyl iodide and the greater portion of the alcohol, the residual 
liquid was poured into ether, the solution washed with water, then 
(ffitli dilute alkali, and evaporated. The almost colourless, crys- 
talline product, which melted at 135—137°, was dissolved in hot 
jlooliol, a few drops of alcoholic potassium hydroxide were added, 
and the crystals, which separated on cooling, were collected. The 
pale yellow tint of the filtrate indicated the presence of a trace of 
the potassium salt of the pentaethyl compound. When obtained 
in this way, the substance was usually pure, and melted at 
139—141°, but a second treatment was sometimes necessary. The 
yield was 6'35 grams ; 

Found, C=66-44; H=7-43; Et=35'47. 

C,sH 402 (OEt), requires C = 66'66; H=7-00; Et = 35-80 per cent. 

Quercetagetin hexaethyl ether forms colourless needles, sparingly 
soluble in cold alcohol. With mineral acids in the presence of 
boiling acetic acid, it readily yields oxonium compounds, the 
sulphate separating in orange needles, whereas the crystals of the 
hydrochloride possessed a somewhat more yellow colour. This 
behaviour is analogous to that of quercetin pentamethyl ether 
(Watson, P., 1911, 87, 163). 

Hydrolyrit of Quereetageiin Hexaethyl KlheT.—ll quercetagetin 
were in reality a flavonol derivative, the gentle hydrolysis of its 
hexaethyl derivative, by means of alcoholic potassium hydroxide, 
should, as has been previously shown to be the case with quercetin 
(Herzig, Ber., 1909, 43 , 156) and myrioetin {Inc. eit.), yield 
products aflording proof of such a structure. 

Five grams of the substance, dissolved in a hot solution of 10 
grams of potassium hydroxide in 60 c.c. of 80 per cent, alcohol, 
were heated on the steam-bath for seven hours. The liquid, which 
hid not solidify on keeping (distinction from quercetin and 
myncetin), was evaporated to drynees, the residue dissolved in 
*ater, and the solution saturated witli carbon dioxide. An oily 
product (4) thus separated, which was removed by ether, and 
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weighed approximately 2-7 grama. The aqueous liquid, on addifi. 
cation, gave a colourless,, crystalline precipitate (J3) (2-23 grams), 
and this was purified by recrystallisation (Found, C =62-55 • 
H=7-04; Et = 26-70. CeH3(0Et)j-C02H requires 0=62-85; 
H = 6-66; Et=27-61 per cent.). It melted at 167 — 169°, and con', 
sisted of protocatechuic acid diethyl ether. The oily product (4), 
which only yielded crystals after keeping for some weeks, was 
drained on tile, and crystallised two or three times from minute 
amounts of methyl alcohol, the only solvent found suitable for the 
purpose, but in which it is somewhat readily soluble : 

Found, 0 = 61-22; H=7-76; Et=36-71. 

C]jEj<Oj requires 0=61-53; H=7-69; Et = 37-17 per cent, 

This substance, for which the name of quercetagttol tetraethyl 
ether is suggested, consists of prismatic needles, melting at 46 — 48“ 
soluble, although not very readily, in dilute alkali, indicating the 
presence of a free hydroxyl group. With acetic anhydride in the 
usual manner, it gave an oily acetyl compound, which up to the 
present has not become crystalline. 

As it was to be anticipated that this compound contained a 
carbonyl group and should thus yield an oxime, a mixture of 0-56 
gram of th# substance, 1 gram of anhydrous sodium acetate, and 
0-25 gram of hydroxylamine hydrochloride was digested with 
25 c.c. of boiling alcohol for four hours (compare Lapworth and 
Steele, T., 1911, 99, 1884). After removal of the alcohol, the 
residue, on treatment with water, gave to ether an oily product, 
which on long keeping solidified, and was repeatedly crystallised 
from a mixture of light petroleum and carbon disulphide : 

Found, C = 58-74; HjO lost; N=4-38. 

CjjHjjOjN requires C = 58-71; N = 4-28 per cent. 

This oxime consists of colourless needles, melting at 93 — 95°. 

With the object of obtaining further indication of the con- 
stitution of the quercetagetol tetraethyl ether, 1 gram, dissolved in 
50 c.c. of 2 per cent, potassium hydroxide solution, was gradually 
treated with a cold solution of 3 grams of potassium perman- 
ganate in 50 c.c. of water. Oxidation readily took place, but 
towards the end of the operation the pink coloration very slowly 
disappeared. The mixture was filtered, the precipitated oxide 
exhausted with boiling water, the clear liquid when cold saturated 
with carbon dioxide, and extracted with ether to remove traces of 
unattacked substance (if present). From the aqueous solution after 
acidification, ether now removed a small amount of a crystalline 
acid, and this, when recrystallised from water, formed colourless, 
prismatic needles, melting at 100—102°, with the production of a 
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clear which commenced to effervesce between 129“ and 136°. 
gofficieni of this compound was unfortunately not available for 
analysis) but for purposes of future study, it will be referred to as 

Quercetagetin hexaethyl ether thus yields by the abovedescribed 
nietJiod of hydrolysis diethylprotocatechuic acid (I), and a ketone, 
quercetagetol tetraethyl ether, which there is little reason to doubt, 
in view of the previous study of quercetin pentaethyl ether and 
myricetin hoxaethyl ether (foe. dt.), possesses the constitution (II) : 

(I.) (11.) “ 


Quercetagetin is indeed, as its generah reactions also indicate, 
a liexahydroxyflavonol isomeric with myricetin. It differs, however, 
tom this colouring matter, and also from the closely alhed quercetin 
in possessing a tetrahydroxybenzene in place of the phloroglucinol 
nucleus which they contain, as the following formute indicate: 


HO; 


0 OH 

— / Noh 

110 00 


0 OH 

CO 


Myiicetin. QaeiMtagetin. 

With regard to the exact position of the hydroxyl groups in the 
tetrahydroxybenzene nucleus of quercetagetin, which could occupy 
the positions: 010B10H10H‘ = 1; 2; 3; 4, 1; 3:4:6, 1:2: 3: 5, 
or 1 : 2 : 4 : 5, the evidence is scanty, and may be especially difffcult 
to ascertain in the case of so rare a colouring matter. 

According to Nierensteiu and Wheldale {Ber., 1911, 44 , 3487), 
qaercetin when oxidised by chromic acid gives the quinone, 
([uercetone (I), which by reduction is converted into the flavonol 


0 0 


OH 


no 0 


OH 


HO, 
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IS the latter compound melts at 352-)-359°, its methyl ether 


Ob Itf , BlUUCriUg aw luv— ia/W ) OUU van? cwwvjra vviaax|xvuuva 

could not be crystallised, it cannot therefore be quercetagetin. 

On the other hand, the fact that quercetagetin pentamethyl ether 
is insoluble in alkali suggests that in this compound the un- 
niBthylatcd hydroxyl group occupies the position (6) and is adjacent 
to the carbonyl group, although this again cannot yet be regarded 



218 


PEUKIN : QUKRCETAQETIN. . 


aa certain because, whereas qnercetagetin yields, although with 
difficulty, a hexamethyl derivative, no fully methylated flavonol 
compound possessing an hydroxyl group in this position has pre. 
viously been obtained by the employment of methyl iodide and 
,iv„i; It is to be noted, however, that in almost every instance 
of this group hitherto studied a phloroglucinol nucleus has been 
present in the substances which it is quite reasonable to suppose 
might exert an influence in this respect not possessed by a tetra- 
hydroxybenzene group. 

From a consideration of these points, it thus appears likely that 
qnercetagetin is to be represented by one or other of the following 
formulae ; 


0 


|HOl 


A 


1 1 

C-OH 


110 CO 


( 1 .) 


OH 

rVh 

- ./ 


HO O 

1'0\/Js^/C-0h'^'- 
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>)H 


Of these the second seems, at first sight, most probable, because 
should qnercetagetin possess the pyrogallol grouping present in I, a 
more rapid oxidation of the substance in alkaline solution, with 
accompanying colour change, as in the case of myricetin, would 
be expected. 

Dyeing Propertiet.—kt is to be anticipated from its constitution 
quercetagetin readily dyes mordanted fabrics shades of a generally 
similar character to those given by other well-known flavonol colour- 
ing matters. -A comparison of the dyeings given by this compound 
and quercetin on mordanted woollen cloth are, however, interesting, 
in that colours yielded by the former possess a distinctly yellower 
character. 

Chromoim. Alurainium. Tin. Iron. 

Qnercetagetin Dull olive-yellow Ycllow-orance Brown Brownieh-Hiick 
Quercetin Orange yellow Bright orjnge Reddieh-brot™ Olue-Wack 


This result is somewhat remarkable in that it has been previously 
shown that fisetin (trihydroxy-), quercetin (tetrahydroxy-), and 
myricetin (pentahydroxy-flavonol) yield practically identical 
colours, unless the duller and yellower shades given by quercetagetin 
are ascribed to slight oxidation during the dyeing process. Tbs, 
however, does not appear to be the case, for when chalk is employed 
during the operation no marked change of shade is observed, as 
is the case when dyeing with gossypetin (T., 1899, 7B, 828). An 
important point in this respect is that quercetagetin, whatever tetia- 
hydroxybenzene group it may contain, possesses attached respec- 
tively to the nuclei A and B pairs of ortho-hydroxyl groups, each 
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Df which is capable of inducing a strong tinctorial effect with 
mordants. With a compound of this constitution, containing as 
it does only a single chromophore, according to the quinonoid 
theory only (me of these pairs can influence the dyeing operation, 
although it is to be conceived that the quinonoid arrangement 
might vary in distinct lake particles. Thus, whereas it appears 
certain and has been discussed in former comni’mications that in 
quercetin the shades are mainly the result of the effect of the ortho- 
hydroxyl groups in its catechol nucleus (B), it is probable, on the 
ether hand, that the yellow colours given by quercetagetin are 
governed by the hydroxyl groups present in the nucleus (A). 

The more sparingly soluble colouring matter from the flowqrs, 
^hich was present in the crude quercetagetin to the extent of about 
1 per cent., resembled rhamnetin (quercetin monomethyl ether) in 
ippearance, hut was not, as seemed probable, a methyl ether of 
quercetagetin, for hydriodic acid indicated the absence of a 
metboxy-group. When crystallised from alcohol, it forms somewhat- 
indefinite groups of minute needles, and dissolves in alkaline solu- 
tions with an orange colour, passing to green on dilution with 
water. Owing to the minute amount available, no further 
eiamination of this compound was attempted. 

Dicing Propertiet of the Flowere , — Employing mordanted 
woollen cloth, the following shades were obtained : 

rlmmimii. Aluminium, Tin, 

v,l|,™i.li.|,i„i.ii I’mIc dull yellow Def|. ycllo>v.oi.in,i., Itrnwi.idi.Wa,.!; 

These possessed a somewhat redder character than those given by 
quercitron bark, and were similar to, although not so red as, those 
from patent bark. In this case the tinctorial effect is mainly due to 
glucoside. 

Further work with quwcetagetin will be carried out as soon as 
opportunity occurs, and an investigation of the isomeric and closely 
afiied colouring matter gossypetin is in progress, the results of 
which it is anticipated will throw further light on the exact 
stincture of both compounds. 

'’lOTHWOEKERa' RusitAIlCH LaB0R.\T(i»V. 

The Uhive».sitt, I.eeos. 
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XXN.—The Chlorination of lodophenols. Part Ji 
The Chlorination of o- Haloid Derivatives of 
■p-Todophenol. 

By George Kino, M.Sc. (Priestley Research Scholar of the 
University of Birmingham), and Hamilton McCombie. 

It has been shown by Brazier and McCombie (T., 1912, 101, 
that p-iodophenol (I), when treated with chlorine in a cold carbos 
tetrachloride solution, yielded an unstable dichloride, which decom- 
posed rapidly, evolving hydrogen chloride and forming 2-chloro. 
i-iodophenol (II) : 
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This iodophenol, in turn, when chlorinated, gave an unstable 
dichloride, which, on decomposition, yielded 2 : 6-dichloro4-iodo- 
phenol (III). This phenol was converted, by successive stages, into 
2:3; 6-trichloro- (IV) and 2 ; 3 ; 5 ; 6-tetrachloro-4-iodophenol (V). 

In contradistinction to the phenols, the acyl derivatives yielded 
relatively stable iodo-dichlorides. The iodo-dichlorides of all the 
benzoyl derivatives were found to remain perfectly stable foi 
months, whilst those of the acetyl derivatives could be kept foi 
several days before any decomposition took place. 

The work has now been extended to a study of various derivatives 
of p-iodophenol, in which one or both of the ortho-positions relative 
to the hydroxyl group are occupied by halogen atoms. 

The first compound studied was 2:4; 6-tri-iodopbenol (VI). 
Willgerodt (Per., 1892, 25, 3495) states that 2:4: 6-tri-iodophenol, 
when chlorinated in chloroform solution, gave an oily substance, 
and seems to have been under the impression that, both in this case 
and in the case of o-iodophenol, chlorination results in the displace- 
ment of iodine in the molecule by chlorine. The authors have 
found, however, that, when pure tri-iodophenol is chlorinated in 
a dilute carbon tetrachloride solution, a dichloride could be 
isolated. This dichloride, although unstable, was much more 
stable than those derived from p-iodopbenol and its chloro-sub- 
stitution products, and differed further from these compounds in 
that, on decomposition, chlorine was eliminated and tri-iodophenol 
was regenerated. 

The relative stability of the dichloridee of the acyl derivatives of 
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y-iodophenol finds its parsUel also in the case of tri-iodophenol. 
The acetyl derivatives of tri-iodophenol yielded, on chlorination, 
j which decomposed only after being kept in a sealed 

tabe for six wwks exposed to sunlight. The dichloride of the 
benzoyl derivative has remained stable for a period of twelve 

aionths. 

Since, in the present research, the dichloride of tri-iodophenol 
his been obtained when employing solutions in carbon tetrachloride, 
whilst Willgerodt, by using chloroform as solvent, obtained a 
product in which iodine was substituted by chlorine, it seemed 
probable, when considering the stability of the dichloride, that the 
eject of the solvent had to be taken into consideration, and 
accordingly a study of the influence of the solvent on the 
chlorination has been made. It has been found that, by the use of 
a suitable solvent, a dichloride of tri-iodophenol could be obtained, 
whilst, by employing other media for chlorination, displacement of 
iodine by chlorine took place. Among the solvents employed, it 
was found that chlorination in carbon tetrachloride and in light 
petroleum yielded the dichloride, whilst in ether, in chloroform, 
and in glacial acetic acid, gave rise to products in which the 
iodine was replaced by chlorine. In the latter group of solvents, 
the influence of glacial acetic acid was fully investigated, and it 
was found that four distinct substances were obtained, namely: 
(1) a red, oily substance, constituting about 1 per cent.; (2) tetra- 
chlorocycfohexadienone (VII), constituting about 90 per cent.; 
(3) chloroanil (VIII), about 6 per cent.; (4) a colourless substance, 
melting at 110°, and containing 66 per cent, of chlorine. 


L'0<^p[ .Qg>CC'l or CO' 




(VII.) 


(Viii.; 


Brazier and McCombie (kc. eit., p. 977) identified traces of 
hloroanil as one of the products which result when chlorine acts 
n piodophenol in carbon tetrachloride at 50—60°. It has also 
«*n noticed by the authors that smpll quantities of chloroanil are 
roduced when 2 ; 4-di-iodophenol is chlorinated. In the case of 
riiodophenol, a copious yield of chloroanil was obtained when 
Uorination took place in boiling acetic acid solution, and it is 
nteresting to note that a similar displacement of bromine by 
Horine has been observed in glacial acetic acid solution (Benedikt 
md Schmidt, Monatth., 1883, 4 , 604). 

Hence, in considering the action of chlorine on tri-iodophenol, 

18 to noted that both the solvent and the temperature have 
' infliiencd on the products. 

The interesting fact that, although the dichloride of p-iodophenol 
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deeolnposcd with evolutioa of hydrogen chloride and the formatijjii 
of chloroiodophenol, the dichloride of tri-iodophenol .gave oj 
chlorine with regeneration of tri-iodophenol, led the authors to 
examine the behaviour of other p-iodophenola. in which the positions 
2 and 6 are occupied by halogen atoms, Brarier and McCombie 
have shown that both 2-chloro-4-iodopheuol (II) and 2 : 6-dichloro. 
4-iodophenol (III) yield unstable iodo-dichlorides, which decompose 
with evolution of hydrogen chloride. 

In the first place, the authors examined the behaviour towards 
chlorine of 2 : 6-dibromo-4-iodophenol (IX), which was easily pre- 
pared by means of the diazo-reaction from the corresponding amiao- 
compound. This compound yields an iodo-dichloride, the stability 
of which was very similar to that of the tri-iodo-compouud, also, 
on decomposition, chlorine was evolved, and the original dibronio- 
iodophenol was regenerated. Thus it is seen that, with two iodine 
or with two bromine atoms in the 2 ; 6-position of p-iodophenol, the 
iodo-dichlorides decompose with evolution of chlorine, whilst, if 
there are two chlorine atoms in these positions, hydrogen chloride 
is evolved, and ring substitution takes place. In some way or 
another, the two bromine and two iodine atoms are able to protect 
the hydrogen atoms in position 3 and 5 from attack by the chlorine 
resulting from the decomposition of the iodo-dichloride. 


OH 

OH 

OH 


Br/^Br 

1 

1 ^- 

\/ 

'\/ 

\/ 
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(VI.) 

(IX.) 

(X.) 


The next compound which was examined was 2 : 4-di-iodophenol 
(X). This substance, on treatment with chlorine, yielded an iodo 
dichloride which was more unstable than the corresponding com 
pound derived from tri-iodophenol, but was very similar, iu its 
behaviour, to the dichloride derived from p-iodophenol. Like that 
compound, it decomposed with.evolution of hydrogen chloride, sad 
the formation of a chloroiodophenol. The product was 6-chlorc 
2 1 4-di-iodophenol (XI) ; the proof of this constitution was furnishec 
by the conversion of the decomposition product, by means of nitrii 
acid, into 6-chloro-2 ; 4-diaitrophenol. This compound has beer 
described by various investigators, and its constitution is nndoubtec 
(compare Griess, Amuden, 1859, 109 , 286; Faust and Miiller 
ibid,., 1874, 173 , 312; Faust and Saame, Annaltn Suppi, 1869-70 
7 , 195 ; Seifart, ibid., 197 ; Brarier and McCombie, lot tit). 

Di-iodophenyl acetate yields an iodo-dichloride, which is les 
stable than the corresponding tri-iodo-derivative, for, whilst tlu 
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l»tter remained stable for six weeks, the former, under similar 
conditions, decomposed in ten days. When the dichloride of 
di-iodophenyl acetate did decompose, hydrogen chloride was given 
off, whilst in the case of the. tri-iodo-compound, chlorine was 
evolved. The henzoyl derivative of di-iodopheuol yielded a very 
stable iodo-dichloride, behaving in that respect similarly to the 
benzoyl derivatives of all the p-iodophenols which have been 

studied. 

In this study of the chlorination of di-iodophenol, and of tri- 
iodoplienol, and their simple acyl derivatives, it has always been 
found, by naalysis, that only one of the iodine atoms becomes multi- 
v.,dent. Since it has been shown by Willgerodt and Desaga (Ber., 
1904 , 37, 1301) that m-di-iodobenzene unites with chlorine in two 
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l.XIIl.) 


stages to form the compounds C.H^I-IClj and CoH,(ieL)a, it seems 
as if the hydroxyl group in these polyiodo-phenols exerted a pro- 
tective influence over one or more of the iodine atoms. The 
inSuence thus exerted by the hydroxyl and the acyl groups is 
similar to that of the methyl group, observed by Willgerodt and 
Simonis (5ef,, 1906, 39 , 269), who state that 3 ; d-di-iodotoluene 
(XII) yields only a mono-iodo-dichlbride. Another instance of the 
destruction of the tervalency of an iodine atom is furnished by 
tie beliaviour of 3 ; S-di-iodonitrobenzene (XIII). Willgerodt and 
Ernst (fler., 1901, 34 , 3406) were able to prepare only a mouo- 
lodo-dichlonde from tliis compound, the negative nitro-group having 
dsatroyed the tervalency of one of the iodine atoms in the same 
way as the positive methyl group did in 3; 4-di-iodotuluene 

Ihe last derivative of p-iodophenol which was studied was 
2bromo-4.iodophenol (XIV). This compound, on chlorination, 
was found to behave in the same way as did 2 : 4-di-iodophenol, 
.chloral-iodophenol, and 2 : 6-dichIoro4-iodophenol. Hydrogen 
thkrie was evolved, and 6-chloro-2-bromo4-iodophenol was pro- 

iu considering the stability of the iodo-dichlorides described in 
to paper, it is to be noticed that various factors exert different 
Tk UiTn ^ 1 *^* of the iodo-dichlorides, it is found 

i iri® ?•! " r* iodo^ichioride is 

"'^'»ri6es are placed m ».led tubes, they a« found to decompose 
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much more rapidly than if they are left exposed to the air. 
effect of light on the decomposition was studied, but this was founj 
to have practically no influence. The stability is also influenced 
very largely by the purity of the iodo-dichloride, the effect of 
impurities on the stability being markedly less when substitution 
of chlorine in the nucleus takes place. Provided very pure products 
were chlorinated, and the iodo-dichloride after being separated 
was washed thoroughly with carbon tetrachloride and dried rapidly 
on a porous plate, it was found possible to determine the melting 
points of these compounds with a fair degree of accuracy. In tldj 
manner the following melting points, not elsewhere recorded, have 
been determined : p-iodophenol dichloride, 63 — 64°; 2-chIoro-4-iodo- 
phenol dichloride, 62 — 64°; 2: ft^chloro-d-iodophenol dichloride 
5S— 60°. 

The preparation of 2 ; 4 ; 6-tri-iodophenol has been described by 
Korner (^Annahyi, 1866, 137, 213), Messinger and Vortmann 
(Ber., 1889, 22, 2313), Brenans (Gompt. rend., 1901, 182, 831), 
and Carrasco (Boll. chim. farm., 1908, 47, 109). After an extend^ 
investigation of the various methods, it was found most satisfactory 
to work according to the equation; 

C,Hb-OH + 2K;0H d- 3l2=CeH2l3-OH+ 3KI-h aH^O. 

The production of tri-iodophenol depends on the amount of 
potassium hydroxide present, and the yield is good when a large 
excess of potassium hydroxide is employed, since the potassium salt 
is formed directly. This method, however, is not an economical 
one, since all the potassium iodide is lost. In the presence of a 
moderate excess of potassium hydroxide, the main product is not 
tri-iodophenol, but the red tetraiodo-diphenylenequinone (compare 
Lautemann, Annalen, 1861, 120, 309; Wilkie, J, Soc. Chem. Ind., 
1911, 30, 398; 1912, 31, 208). 


Exferiuental. 

The method used for the continuous preparation of 2:4: 6-tri- 
iodophenol was as follows. To 600 c.c. of an 8 per cent, potassium 
iodide solution containing 381 grams of iodine, 3'1 grams of 
phenol dissolved in 20 c.c. of water were added, 5'6 grams of 
potassium hydroxide in 150 c.c. of water were poured slowly down 
the sides of the flask, and the solution was shaken thoroughly. 
After remaining for not more than three hours, the precipitate was 
collected, and the filtrate, containing excess of iodine and potassium 
iodide, was reserved for a second preparation. (For subsequent 
preparations, 26 grams of iodine were dissolved in the filtrate, and 
the same quantities of phenol and potassium hydroxide as above 
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^ere added.) The precipitate was dissolved in potassium hydroxide, 
jnd the tri-iodophenol reprecipitated with 30 per cent, hydrochloric 
icid, when it was obtained in a granular condition, and free from 
the red quinone which often accompanies it. By fractional pre- 
cipitation from methylated spirit by the addition of water up to a 
dilution of 40 per cent., 10 to 12 grams of tri-iodophenol, melting 
J 55 — 156°, were obtained. 

of Chlorine o» 2: 4: 6-Tri-iodoj)henol : Influence of the 
Solvent and the Temperature, 

'I'liis chlorination was carried out in different solvents, and under 
different conditions of temperature. 

Ill Carbon. Tetrachloride S'of«(!o«..— Chlorine was bubbled slowly 
through an ice-cold 0'7 per cent, solution of the tri-iodophenol in 
carbon tetrachloride, and the yellow precipitate which appeared was 
separated. The precipitate was found to possess all the properties 
o( an iodo-dichloride, and melted and decomposed at 55—60°. 
After a short time, the compound decomposed slowly, chlorine and 
some hydrogen chloride being evolved. The mass resulting from 
the decomposition contained free iodine, but when recrystallised 
from a mixture of methyl alcohol and water, gave pure tri-iodo- 
phenol. 

In order to study the influence of temperature on this chlorination, 
chlorine was led into a 20 per cent, solution of tri-iodophenol in 
carbon tetrachloride at 50°. Much iodine was liberated, and when 
the passage of chlorine was continued, a dark red powder was 
precipitated. This product was rich in iodine and chlorine, and 
completely volatile; it was most probably iodine monochloride. 

The solution, on concentration, yielded a yellow oil, which was 
soluble in dilute potassium hydroxide, and, although not an iodo- 
dichloride, contained a large amount of chlorine, which had 
probably displaced some or all of the iodine atoms. 

lu Chloroform and Ether. — Even from an ice-cold 20 per cent, 
solulioii of tri-iodoplienol in these solvents, no iodo-dichloride could 
h' isolated; only an oily substance was obtained (compare above, 
aril Willgerodt, Her., 1892, 25 , 3494). 

in bight Frlrolrnm.. — The iodo-dichloride was obtained when 
light jretroleum was used as solvent. 

In. Glacial Acetic Acid. — A slow stream of clilorine was bubbled 
through a solution of tri-iodophenol in glacial acetic acid at 15°. 
After from six to eight minutes,* when the solution liad darkened 

It was noticed refieatedly that if water were added after one minute, a red 
substance waa precipitated ; this was stable in air, aud contained no free iodine, 
llethyl alcohol ebangi'd the mass to pale yellow, the alcohol remuiuing colourleas. 

''Oh cm. Q 
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considerably with liberated iodine, cold water was added, when a 
light yellow mass was precipitated. This precipitate consisted of ■ 
(1) A red, oily substance, forming about 1 per cent, of the pre. 
cipitate; (2) tetrachlorocycfohexadienone (VII), constituting about 
90 per cent, of the precipitate; (3) chloroanil, about 6 per cent.- 
(4) a colourless substance, which melted at 110°, and contained 
66 per cent, of chlorine. 

The separation of these four substances was effected by means 
of methyl alcohol, which retained the oily compound in solution 
whilst the chloroanil and the colourless substance crystallised out 
from the solution. By the addition of water to the filtrate the 
tetraclilorocpciohexadienone was precipitated, and when crystallised 
from a mixture of methyl alcohol and water, separated in very 
long, pale yellow needles, melting at 121 — 122°. This was identical 
with the compound obtained by Zincke {Her., 1894 , 27 , 545 ) 
(Found, Cl = 61'02. Calc., Cl = 61'7 per cent.). 

Although chlorination of tri-iodophenol in cold acetic acid gave 
a small yield of chloroanil, a theoretical yield of this substance 
was obtained by passing a rapid stream of chlorine for three hours 
through a boiling concentrated solution. It was sparingly soluble 
in the acetic acid, and, on cooling, crystallised in large, flat plates 
which, when recrystallised from benzene, separated in long, yellow 
needles, melting at 285° (Found, 01=57-2. Calc., Cl=57'7 per 
cent.). 

In attempting to determine the nature of this compound, a small 
quantity was treated with phonylhydrazine in absolute alcohol, 
Much nitrogen was evolved, and the substance obtained, when 
crystallised from a mixture of methyl alcohol and water, separated 
in pale brown needles, melting at 229 — 230°, and containing 55-4 
per cent, yf chlorine. A similar reaction has been noticed by 
Purgotti {Gazzetta, 1894 , 24 , 554) when chloroanil is treated 
with hydrazine hydrate, but both these reactions require further 
investigation. 


‘2: i -. S-Tri-iodophen^l Acetate, CeHoIj’OAc. 

Tri-iodophenol was acetylated by the action of acetic anliydrjde 
in the presence of a drop of sulphuric acid (compare Orton r;nd 
Smith, T., 1908, 93 , 1247). When crystallised from benzene, 
chloroform, or glacial acetic acid, it separated in long needles, 
melting at 153°. 

The dichloride was prepared in carbon tetrachloride solution, 
and formed as a yellow incrustation, which melted and decomposed 
at 144 — 147°. For analysis, a specimen was prepared from the 
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pure acetyl derivative, and was washed thoroughly with carbon 

tetrachloride: 

0'1743 gave 0'2981 AgCl + Agl. 

CgHjOjIj requires AgCl + AgI= 0-2956. 

A small quantity of this iodo<lichloride was sealed up and 
exposed to sunlight. After six weeks it slowly decomposed with the 
liberation of a little iodine. The product, when crystallised from 
» mixture of methyl alcohol and water, consisted of tri-iodophenyl 

acetate. 

2:4: 6-Tri-iodopheia/l Benzoate, CjHglg-OBz. 

Since some difficulty was experienced in preparing this compound 
by the Schotten-Baumann reaction (compare Brazier and McCombie, 
he. at; p. 970), benzoylation in pyridine was employed. The 
product, when crystallised from acetone, separated in large 
transparent plates, melting at 137° (Found, 1 = 6601. Calc’ 
I=66'15 per cent.). ’’ 

The dichloride was obtained from carbon tetrachloride solution 
as a yellow incrustation, which melted and decomposed at 
132-134". 

0 0946 gave 0-1419 AgCl + Agl. 

Ci2H-Oi,Cl3l3 requires AgCl + AgBr = 0-1451. 

This iodo-dichloride has remained stable for a period of twelve 
montlis. On treating the compound with 10 per cent, potassium 
liydroxide, no lodoso-compound was formed, but the benzoyl 
derivative was regenerated. ^ 


- : t>-UtOTomQA-iodophenol, vaii.,Dr,i'Uii (JA). 

2;6.Dibromo.4-aminophenol, obtained "by" the bromination of 
^mtropheuol and subsequent reduction with tin and hydrochloric 
and (Mohlau, .launten, 1895, 289, 95), was converted into the 
con-espondmg lodophenol by means of the diazo-reaction 2 ■ 6 Di 
homo.4.iodophenol is moderately volatile in steam, and can be 
separated by this means from the mixture after diazotisation and 
tb addition of potassium iodide. When crystallised from light 
petroleum, or from a mixture of methyl alcohol and water ^ it 
sepanfes in long, transparent needles, melting at 105°: 

0h9i2 gave 0-1546 AgBr + Agl. 

CjUjOBrjI requires AgBr + AgI = 0 1571. 

ills dicWoride was prepared in a 20 per cent carbon tetra 
ItIm ■®"'‘ “VMated, when cblnrine had been paesed 

rule. 

gave 0-1306 AgCl + AgBr + Agl. 

'eHsOChBrjI requires AgCl + AgBi-+ Agl = 0-1332. 

a 2 
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The whole of the chlorine in this iodo-dichloride was shown to be 
attached to the multivalent iodine atom by estimating the iodine 
liberated when the ioda^^ichloride in methyl-alcoholic solution 
reacted with potassium iodide. Titration with sodium thiosulphitj 
gave Cl = 14*92. 

CjHjOCIjBr,! requires Cl = 16*6 per cent. 

The dibromo-iodophenol, precipitated during the titration, was 
identified and weighed. 

This iodo-dichloride was found to remain stable during three 
days, but then gradually decomposed with liberation of chlorine 
Examination of the decomposition product showed it to be dibromo- 
iodophenol. 

‘i : (t-liihriimu-i-wdoplmuyl Acelnte, CjHeBrjI-OAc. 

This compound was obtained by acetylation in presence ol a 
drop of sulphuric acid. When crystallised from a mixture of 
methyl alcohol and water, it separated in long, colourless needles, 
melting at 87°: 

0*0974 gave 0*1410 AgBr-tAgl. 

CjHsOjBrjI requires AgBr-t Agl = 0*1419. 

The dichloride was exceptionally difficult to obtain, and was 
precipitated only after passing chlorine for two days tlirougk a 
concentrated carbon tetrachloride solution. It consisted of stable, 
bright yellow, feathery needles, which melted and decomposed at 
116—117°: 

0*0312 gave 0*0567 AgCli AgBr + Agl. 

CgHsO.,Cl.iBr.,I requires AgCl-f AgBr-t- Agl =0*0571. 


2: i-DihromoA-iodopheni/l Beinodle, CjHjBroTOBz. 

This compound was prepared by the pyridine method, and when 
crystallised from the mixture of methyl alcohol and water, separate:! i 
in short, colourless, prismatic needles, melting at 97° : 

0*0486 gave 0*0623 AgBr + Agl. 

CijHjOjBr,! requires AgBr-i- Agl=0*0616. 

Tlie dichloride, obtained by chlorinating for half an hour, "'as 
stable, granular, yellow ])owder, melting and decomposing a 
123—125°: 

0*0501 gave 0*0806 AgCl + AgBr -p Agl. 

CjjHjOjCLBroI requires AgC'l + AgBr -f Agl = 0*0814. 
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Dichloride of 2: i-Diriodophenyl Acetate, CljI-CuHg'OAc, 

This substance was obtained as a pale yellow, granular precipitate 
chlorine was led into a 20 per cent, solution of 2 : 4-di-iodo- 
acetate in carbon tetrachloride. Tt melted and decomposed 
at iav-130°.' . 

0.1124 gave 0’1871 AgCl + Agl. 

CgHjOaCljIj requires AgCl + Agl=0 1858. 

After remaining in a sealed tube for ten days without undergoing 
jay visible change, this iodo-dichloride decomposed, spontaneously 
jjenerating a considerable pressure of hydrogen chloride. 

2-A-lii-indopheiiyl Benzoate, CjHjL'OBz. 

This derivative was prepared by the action of 1 gram of benzoyl 
chloride on 1'5 grams of di-iodophenol dissolved in 4 c.c. of pyridine. 
On pouring the solution into dilute sulphuric acid, the benzoate 
wjs precipitated, and when crystallised from methyl alcohol or 
irom light petroleum, separated in needles, melting at 98° (Found, 
I=o6'3. Calc., I = 56'44 per cent.). 

The dichloride was obtained as a very pale yellow, granular 
powder, melting and decomposing at 134 — 135°: 

0'1034 gave O'lSOl AgCl + Agl. 

C 13 HJO 2 CI 2 I 2 requires AgCl + Agl = 0 1503. 

This iodo-dichloride, like that of tri-iodophenyl benzoate, was 
exceptionally stable, and has remained so for over six months. 
.Attempts to prepare the iodoso-compound regenerated the benzoyl 
derivative. 

of Ohlorine on 2: A-Di-iodophenol : Preparation of 
6-Chloro-2 : i-di-iodophenol, CjHjOClI,. 

The di-iodophenol required for these experiments was prepared 
from p-iodophenol according to the method described by Neumann 
[Xmmhn, 1887, 241 , 79). 

A slow stream of chlorine was passed tlirough an ice-cold solution 
of I'd grams of di-iodophenol in 300 c.c. of carbon tetrachloride, 
resulting in the precipitation of 1 1 grams of an orange-yellow iodo- 
dichloride, which melted and decomposed at 59—61°. Precipitation 
was complete in five to ten minutes, and the aeparated solid was 
piekly transferred to a flat dish cooled in ice. Energetic decom- 
position took place immediately, hydrogen chloride being evolved 
and some iodine liberated. When the iodine had volatilised, there 
lemained a light brown, semi-solid mass, weighing 2'5 grams. Since 
[Wrystallisation yielded only oily products, the decomposition 
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J f from several chlorinations was treated with 

Sr... p««d *"'i ““ * f;? r 

steam was p after several recrystalhsatious from 

^ghTpetroleum, separated in colourless needles, melting at 99o. 
The yield was 22 per cent, of the theoretical . 

0-1262 gave 0-2014 AgCl + Agl. ..qjq 

CeHsOClI, requires AgCl + AgI-0 2UJU. 

The mixed haloids were oxidised with potassium dichromate and 
.olohnric acid chlorine was liberated, and the silver lodate formed 

S S St.1. ..ipi..™. --I 

r052), but this method was found to give results for iodine 1 to 
2 per cent, too low : 

Found, 1 = 65-24, 

CeHsOClI. requires 1 = 66-74 per cent. 

The constitution of this chlorodi-iodophenol was determined by 
heating the compound with concentrated nitric acid ‘^e presence 
of a few drops of sulphuric acid. Much iodine was liteat^, and 
on pouring into sodium hydrogen sulphite solution and extractins 
with ether, 6-chloro-2-. 4-dinitropheiiol, melting at 112, was 

°''oT*chlorinating 6.chloro-2 : 4-di-iodophenol, an iodo^dichloride 
was obtained in slender, pale yellow plates, melting and decom- 
Dosing at 50 °. After some time, the compound decomposed with 
liberation of hydrogen chloride. Owing, however, to the poor 
yields which were obtained, this decomposition was not followed 

any further. 


6-Chloro-2: i-dUodophnn,i Acetate, C 5 H. 2 Cll 2 ’OAc. 

When prepared by means of acetic anhydride and sulphuric acid, 
this compound was obtained in theoretical yield, and, after three 
crystallisations from a mixture of methyl alcohol and water, 
separated in colourless needles, melting at 74—75° : 

0-0872 gave 0 1274 AgCl + Agl. 

CgHAClI requires AgCl + Agl = 0- 1267 . 

Estimation of the iodine by oxidation of the mixed haloids gave 
1 = 58-7. Calc,, 1=601 per cent. 

The dichloride consisted of pale yellow, feathery needles, melting 
and decomposing at 110° : 

0-0807 gave 0-1467 AgCl+Agl. 

CgHjOjCljI requires AgCl + Agl = 0-1472. 

After being kept in a sealed tube for three and a-half days, this 
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iodo-dichloride decomposed rapidly, with evolution of hydrogen 
chloride. Attempts to prepare the iodoso-compound failed, chloro- 
iodophenyl acetate being regenerated. 

&-Chloro-i : i-di-iodophenyl Bemoate, CjHoClL'OBz. 

This compound was prepared by both the pyridine and the 
Schctten-Baumann method. In both cases a product was obtained, 
which, after long keeping, solidified partly, and melted at about 
92 °, but could not be crystallised. 

The dichloride was a yellow, granular powder, which melted and 
decomposed at 117 119°; 

0 0432 gave 0’0680 AgCl + Agl. 

C]sH-02Cl3l2 requires AgCl + Agl=0 0700. 

Attempts to regenerate the benzoate from the iodo-dichloride 
gave only oily products. 


2-Bromn-i-iodophenol , CcHjBrI-OH. 

c-Bromophenol was nitrated, and the mixture of nitro-compounds 
(4-iiitro- and 6-nitro-) was separated by steam distillation. 2-Bromo- 
Piiitroplienol, on reduction, gave the amino-compound which by 
means of the diazo-reaction yielded 2-bromo-4-iodophenol, which 
was obtained from the mixture by distillation in a current of steam. 

%Bmino4-iodophenol is very soluble in all ordinary organic 
solvents, but is only sparingly so in water, crystallising from it in 
lottgi colourless needles; crystallisation from light petroleum gave 
short, white, prismatic needles, melting at 51°: 

O'lOSl gave 0'1504 AgBr + Agl. 

CjHjOBrl requires AgBr + Agl -O’ 1529.’ 


‘l-BromoA-iodopheupl .Icclolc, CgHjBrl’OAc. 

This compound is very soluble in methyl and ethyl alcohols, but 
rivstallises from light petroleum in clusters of ill-defined, rect- 
a ifiilar plates, melting at 52°; 

0-0909 gave 0’U42 AgBr + Agl. 

CgHjOjBrI requires AgBr+ AgI=01I27, 

The dichloride was obtained only after continuous chlorination 
for six hours. It forms a golden-yellow incrustation, which melts 
and decomposes at 113°; 

0 0363 gave 0'0623 AgCI + AgBr + Agl. 

CjHjOjCljBrI requires AgCI + AgBr + Agl = 0'0608. 
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Actim of Ckloriiif on. 2-BromoA-iodophenot : Preparation of 
%JOhloro-%iromo-A-}o<lophennl, CjHoClBrl'OH. 

2-Bromo-4-iodop]ieiiol was chlorinated in 20 per cent, carboa 
tetrachloride solution for forty minutes, when the iodo-dichloride 
was precipitated in bright yellow needles, melting and decom- 
posing at 69—70°. After washing with carbon tetrachloride, the 
iododichloride was found to remain stable for about forty-five 
minutes. Rapid decomposition then took place, sufficient heat 
being evolved to melt the decomposition product. The free iodine 
liberated during the decomposition was removed, and the product 
was purified by solution in alcohol and precipitation with water. 
The substance is very soluble in alcohol and most other organic 
solvents, but crystallised slowly from light petroleum. By seeding 
with the product thus obtained, crystallisation was effected from a 
mixture of methyl alcohol and water, when the substance separated 
in colourless needles, melting at 81—82°: 

0-0322 gave 0-0542 AgCl +AgBr-t Agl. 

CjHjOClBrl requires AgCl-(- AgBr + AgI = 0-0647. 

On further chlorination of 6-chloro-2-bromo-4-iodophenol, the 
dichloride separated in bright yellow, feathery needles, melting and 
decomposing at 66—67°. After remaining at room temperature 
for two hours, this iodo-dichloride darkened and became oily; 
hydrogen chloride was evolved in the decomposition. 

Attempts were made to prepare the acetyl derivative of 6-chloro- 
2 -bromo- 4 -iodophenol, but it could not be crystallised satisfactorily. 
The iodo-chloride separated as a pale yellow, granular precipitate, 
melting and decomposing at 102 — 103°. 

Chemical Dkpartmknt, 

The University, Edcbaston, 

Birmingham. 


XXVI. — 2 : i'-Ditdyl-b : b'-dicarboxylic Acid. 

By James Kenner and Ernest Witham. 

In connexion with investigations on '2 : ^'-ditolyl (Kenner and 
Turner, T., 1911, 99 , 2101, Kenner, P., 1912, 28 , 187), it was 
decided to attempt the preparation of nuclear-substituted derivatives 
of this substance. The present paper contains an account of the 
synthesis of 2 : 2^-ditolyl-5 : 5^-dicarboxylic acid, and certain of its 
derivatives, from those of o-iodo-p-toluic acid by treatment with 
copper powder according to Ullmaiin’s well-known process. 
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The iodotoluio acid just mentioned has already been described 
by Kloeppel {Ber., 1893, 26, 1733), who obtained it from the 

corresponding amincyderivative, but as it was desired to examine 
the behaviour of its nitrile towards copper powder, the latter sub- 
stance (I) was first prepared from o-amino-p-toluonitrile, described 
by Banse (Ber., 1894, 27, 2163) and Borsche (Ber,, 1903 36 
4359). This compound, and the methyl and ethyl esters of the 
carboxylic acid obtained by its hydrolysis, were then heated with 
copper powder, and respectively converted into 5 : 5'-dicyano- 
-3'-ditolyl (11). diethyl 2 : 2'-ditolyl-5 : 5'-dicarboxylate (III) and 
the corresponding dimethyl ester : 


OH, 

OH, 

OH, 

OH, 

OH, 

|/> 

/\ 

1 1 — 

-A 


/\ 

\/ 

ON 

1 1 
\/ 

ON 

1 1 
\/ 

ON 

1 1 

\/ 

00,Et 

1 

\/ 

OO.Et 

(I.) 

111.) 


(III.) 

V 


it may be remarked that the preparation of the 5 : 5'-dicyano- 
derivative is the first instance in which Ullmann’s method has been 
applied to an iodonitrile, and it was found that tlie success of the 
operation in this case, and, indeed, in the other two cases now 
described, required careful attention to the conditions of the 
experiment In each case the iodo-derivative must be heated to 
tlie requisite temperature as rapidly as possible, and the duration 
of the treatment with copper powder should not be extended beyond 
a certain length of time, which varies with the substance Pro 
Hed heating leads to the formation of tarry products, from 
which the desired compound cannot be isolated. ' It has also been 
le invariable experience of one of us that tarry products of hirii 
boilmg point result in the preparation of 2 : 2'-ditolyl, for which 
»raewhat prolonged lieating is prescribed by Uilmann. The 
formation o such by-products probably occurs to a greater or less 
«ten m all reactions of this type, and is presumably due to 
.condary reactions in vvhich the excess of copper powder used in 
i- condensation plays tlie part of a catalyst * 
l«ien the experimenk now described were well advanced, a paper 

loe lueaence of sriiall amounts of moisture ami fat in the “ Naturkunfer t”' 

■|1 in our cxperimenta {compare ScIiIei.k,M„ir, and BornhardUer 1911 44 iX 

ir «us ot r “ball I"* Wdlrl 

W-t 1“; cZ p^‘ 36. 282* 1 Sak,ier"«ml 

■•W.43, 3387. ' ’ 'P**'"'. i 1388. 42, 2089, 2098 ; 
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appeared {Ber., 1912, 45 , 1187) in which Liebermann described 
the results of his investigation of the action of oxalyl chloride on 
derivatives of diphenyl in the presence of aluminium chlonde. I„ 
the case of 2 ■ 2'-ditolyl, the sole product isolated was a dicarboxylic 
acid to which the constitution of a 5 : 5'-dicarboxylic aeid was 
provisionally assigned. The properties of the acid (m. p. 287°) and 
of its dimethyl ester (m. p. 124°) do not, however, agree with those 
of our synthetical products, which respectively melt above 300° and 
at 134°, and we were therefore disinclined to accept Liebennann’s 
formula. To reassure ourselves on this point, dimethyl iodo 
terephthalate (IV) was converted by treatment with copper powder 
into tetramethyl diphenyl-2 : 5 : 2' : 5'-tetracarboxylate (V), in order 
that a comparison might be instituted with the tetramethyl ester 
prepared by Liebermann from the oxidation product of his ditolyl- 
dicarboxylic acid. 


OOjMe 


CO„Me 



(IV.) 


\/ V 

COjMe COjMe 
(V.) 


In this case, also, the synthetical product melted considerably 
liigher than Liebermann’s compound, and, leaving out of account 
the possibility of an isomerism of the type recently observed by 
Cain, Coulthard, and Micklethwait (T., 1912, 101 , 2298), it would 
appear that the series of compounds isolated by Liebermann must 
have a different constitution from that originally attributed to 

them. . 

The remaiuing possibilities (assuming a symmetrical structure) 
are that the carboxyl groups may be in the 3 : 3'-, the 4 : 4'-, or the 
6; 6'-positions. The first of these is excluded by the non-identity 
of the tetramethyl ester (m. p. 141°) of the tetracarhoxylic acid, 
obtained by oxidation, with the synthetical tetramethyl diphenyl- 
2;3:2':3'-tetracarboxylate (m. p. 161°), recently described by 
one of us (P., 1912, 28, 277). The second possibility is rejected 
by Liebermann, whilst the properties of the synthetical 2 ; 2'-ditolyl- 
6 : fi'-dicarboxylic acid, described by Mayer [Btr., 1911, 44 , 2303), 
together with the absence of any 4 : 5 ^ 1 imethylphenanthraquiflone 
from the products of the reaction, show that this formula is also 
untenable. Lieberraanu’s compound would appear, therefore, to 
possess an unsymmetrical structure, and this suggestion derives 
support from the fact that the acid obtained, together with 
2 : 7-dimethylphenanthraquinone, by the action of oxalyl chloride 
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on 4 : 4'-ditolyl, is considered by Liebermann also to be unsym- 
metrical.* 


Experimental. 


o-lodo-^tohwnilrih, CjHgMel-CN. 

A solution of 45 grams of o-amino-j>-toluonitrile in 900 c.c. of 
10 per cent, sulphuric acid was cooled to 0°, and diazotised with 
a, solution of 23 grams of sodium nitrite in 60 c.c. of water. On 
the gradual addition of a solution of 80 grams of potassium iodide 
jii 140 c.c. water, the iodo-compound rapidly separated and 
solidified. It was washed with hot sulphurous acid solution, and 
hot dilute sodium hydroxide solution, and then crystallised from 
ethyl acetate. The yield was 60 per cent, of the calculated. The 
compound may also be crystallised from light petroleum (b. p. 
90—110°), but this solvent is less effective in removing small 
unounts of a red compound (probably azotoluonitrile), which 
accompanies the main product. 

a-Mo-ip-toluonitrik forms magnificent colourless, rhombic 
crystals, melting at 57'5°, and is readily soluble in ether, chloro- 
form, or hot alcohol : 


0-3526 gave 0-3433 Agl. 1=52-6. 

CsHjNI requires 1=52-26 per cent. 
o-Iodo-p-toluic acid, CjHsMel-COjH, resulted when the above 
nitrile was boiled for three and a-half hours with 10 parts of 15 per 
cent, sodium hydroxide solution, and the solution, after cooling 
and dilution, was acidified. The acid, after crystallisation from 
alcohol, melted at 205; — 206°, and agreed in its properties with 
those described by Kloeppel {Btr., 1893, 26. 1734) (Found 
C=36-64; H=2-62. M.W.=263. Calc., 0 = 36 64; H = 2-67 per 
cent. M.W. = 262). Its barium, ferric, cobalt, and lead salts are 
sparingly, its calcium salt moderately, soluble in hot water, whilst 
its magnesium salt is readily soluble' 

The methyl ester, prepared by esterification with sulphuric acid, 
Doils at 194°/62 mm,, and slowly solidifies to a mans of crystals 
melting at 28“ ; J ’ 


0 3254 gave 0 4676 CO^ and 0 0998 H,0. 0=3916 ■ H = 3-41 
0-2827 „ 0-2423 Agl. 1=46-83. 

CjHsOjI requires 0 = 39-13; H = 3-26; 1 = 46-01 per cent. 


Ill vmw „i this result, wtremeinyi uipnenjl-S: l;3-:4--t«ttaearboxylate h 
iwntly been prepared in this laboiatoiy by Miss A. M. llathees, RSc. fro 
•methyl 4-iodoplitlialate, and as its properties were found to corrcstioud with tho 
the product obUined by Lieberminu in his experiments with 3 ; S'.ditoljl tl 
ymmetncal structure asaigned by him in this case appeals to be confirmed.— ,1. K 



KENNBR and WITHAM: 


236 

The ethyl ester, prepared in a similar manner, boils at 242°/ 
175 mm. ; 

0-3482 gave 0 5288 CO^ and 0-1174 H,0. 0 = 4142; H = 3-75. 

0-3460 „ 0-2801 Agl. 1=43-75. 

requires 0=41-38; H =3-83; 1 = 43 79 per cent. 

The amide crystallises from alcohol in leaflets, melting at 167° ; 

0-1590 gave 7-8 c.c. Nj at 20° and 722 mm. N=5-45. 
CgHgONI requires N= 5-37 per cent. 

The lu/drazide crystallises from alcohol in prisms, melting at 
151°. It is readily soluble in chloroform, but sparingly so in ether 
or light petroleum: 

0-1618 gave 14 6 c.c. Nj at 16° and 733 mm. N = 10-33. 

OjHaON’I requires N = 10 02 per cent. 

5:5'-mcya,>o-2:-2'-(lilolyl, ON-OaHaMe-OaHjMe-CN, was pre. 
pared by rapidly heating o-iodo-p-toluonitrile to 260°, and adding 
an equal weight of copper powder in portions at intervals during 
ten minutes. The temperature was maintained at 260° for fifteen 
minutes longer, during which time the mixture was kept well 
stirred, and the product was then cooled and extracted with benzene. 
After concentration, light petroleum (b. p. 90—110°) was added 
until no more oily matter was precipitated, and the almost colour 
less solution was then allowed to crystallise by spontaneous 
evaporation. The nitrile was further purified by crystallisation 
from ethyl acetate, and was thus obtained in leaflets, melting at 
159°. The yield of pure material was small. The compound was 
readily soluble in chloroform, ether, or hot alcohol, but only 
sparingly so in light petroleum ; 

0-1400 gave 0-4235 CO., and 0-0670 H,0. C = 82-50; H = 5-32. 

0-1570 ,, 16-8 c.c. N., at 15° and 739 mm. N = 12-39. 

CisH, A requires C = 82 71 ; H = 317 ; K = 12-07 percent. 

2; 2 '-Ditoh/l-b: b'-iIicarhoTylic acid, 

CO,,H-CBH3Me-CcH3Me-CO,H , 

readily resulted on hydrolysis of its esters with alcoholic potassium 
hydroxide. It is only moderately soluble in alcohol, and separates 
from this solvent in a microcrystalline condition. Its melting point 
lies above 300° : 

0 1230 gave 0 3182 CO, and O OlflO H.,0. C = 7T3; H=5-3 

0 1324 required 9 7 c.c. .4 /lO-NaOH. M.W. = 273 
CijHiA requires C = 71-ll; H=5-2 per cent. M.W. = 270. 

Its barium, calcium, cobalt, and mercuric salts, as well as those 
of the alkali metals, are soluble in water, whilst the ferric and lead 
salts are only sparingly soluble. 
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Tlie dimethyl ester was prepared by gradual addition, in the 
space of twenty minutes, of copper powder to an equal weight of 
methyl o-iodo-p-toluate at 260°, and heating the mixture further 
for half an hour. After cooling, the product was extracted with 
etljcr, and the crude product thus obtained amounted to 65 per 
cent, of the calculated quantity. It was further purified by crys- 
tallisation from light petroleum (b. p. 60—80°), and finally from 
methyl alcohol. It forms prisms, melting at 133° : 

0 1450 gave 0'3844 COj and 0 0786 H„0. 0 = 72 3; H = 6 02. 

C18H18O4 requires 0 = 72 48; H = 6 04 per cent. 

The diethyl ester, prepared in a similar manner, was separated 
from the copper powder by extraction with etlier, and after crys- 
tallisation the crude product was drained on porous earthenware. 
The yield was 55 per cent, of the calculated. It was further 
purified by crystallisation from light petroleum (b. p. 40—60°), in 
which medium it is readily soluble, and was thus obtained in small 
prisms, melting at 76°: 

0- 1 288 gave 0-3474 CO^ and 0 0765 HjO. C = 73-4 ; H = 6-59. 

^20^22^4 requires C = 73'62; H = 6*75 per cent. 

Tetramethyl l)ipheuijl-'i : 5 : 2' : o'-lelracnrboryhife, 

Dimethyl iodoterephthalate was required for the synthesis of this 
compound, and was prepared by saturating a suspension of 
20 grams of iodoterephthalic acid in 200 o.c. of cold methyl 
alcohol with hydrogen chloride, and finally warming the mixture 
on the water-bath until complete solution had taken place. The 
pure ester, melting at 80°, separated on cooling, and a further 
quantity was obtained from the mother liquor. Abbes {Brr., 1893, 
26, 2952) gives the melting point as 77 — 78°. 

The addition of copper powder to this ester at 260° was followed 
by a vigorous reaction and a rise in temperature to 310°, After an 
equal weight of copper powder had been gradually added to the 
-oicr in the course of twenty minutes, the mixture was heated for 
I liirther forty-five minutes. After cooling, the mass was extracted 
'nth hot benzene, from which tetramethyl diphenyltetracarboxylate 
separated in the pure condition. It forms small prisms, melting 
at 156°. The yield amounted to 70 per cent, of that calculated, 
ami would probably have been greater still it precautions had been 
taken in view of the tendency to sublimation exhibited by this 
ctiiiipound : 

0 1410 gave 0 3208 CO., and 0 0616 H.O. C = 62-45 ; H = 4-85. 
requires C = 621S; H = 4'85 per cent. 
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The ester was easily hydrolysed by alcoholic potassium hydroxide, 
and the acid was isolated in the usual manner. 

Diphen;tl-2 : 5 : 2' : S'-tetracarboxylic acid melts above 300°, and 
is remarkable tor its very sparing solubility in the usual solvents, 
in contrast with the ready solubility of its isomerides. It reacts, 
however, with cold sodium hydrogen carbonate solution. Po, 
analysis it was dried at 180° : 

0T562 gave 0 3304 COj and 0 0464 HjO. C = 57'69; H = 3-30. 

OT070 required 12'87 c.c. .V/lO-NaOH. M.W.=332’6. 

requires C = 5818; H = 3-03 per cent. M.W. = 330. 

In conclusion, we desire to express our thanks to the Research 
Fund Committee of the Chemical Society for a grant which 
defrayed the greater part of the cost of this investigation. 

The Univeksitv, 

Sheffield. 


XXVII. -The Action of Ammoniu and Alkyluminu 
on Redaemij Sugars. 

By James Colquhoun Irvine, Robert Fraser Thomson, 
M.A., B.Sc., and Chari.es Scott Garrett, B.Sc. 

The abundant literature which has accumulated on the action of 
alkalis on carbohydrates is an index of the importance attached 
to such inquiries, and shows that attention has been specially 
directed to the reaction between ammonia and the reducing sugars. 
This is particularly the case since the discovery of the amino-sugar, 
glucosamine, and many researches were apparently based on 
attempts to produce compounds of this type by simple condensation. 

Considering the views at present held regarding the constitution 
both of reducing sugars and of glucosamine, it is not surprising 
that in no case has the latter compound been obtained by the 
direct action of ammonia on a hexose. The products actually 
formed are frequently complex. In some instances definite additive 
compounds seem to be produced, but generally condensation 
proceeds through loss of a molecule of water, and the ultimate 
production of the so-called " imines ’ of the sugars. 

As the constitution generally assigned to compounds of this type 
seemed to us to be inconsistent with the results obtained in this 
laboratory on the condensation of sugars and amino-compounds, 
we considered it advisable to re-investigate the problem. In par- 
ticular the .'onstitution of glucoseimine is a question of some 



AMMONIi AND ALKVLAMINES ON REDUCINO SUGARS 239 


Importance in view of the isomerism of the compound with glucos- 
and in throwing light on the structure of the analogous 
jiabinoseimine from which Fischer prepared glucosaminic acid 
(Jer., 1902, 36 , 3787) as one of the steps in the synthesis of 

glucosamine. 

Lobry de Bruyn, who first isolated glucoseimine (S«r., 1895, 28 , 
3 ( 182 ), ascribed to the compound the following structure : 

HO-OH,'[CH -OHjj-CH-CH-OH 

\/ 

NH 

(I.) 

This was subsequently modified by Wohl, who holds that an 
iiiiino-group connects the y-carbon atoms: 

HO-CHj-CH{OH)-CH-CH(OHK;H(OH)-OH-OH 

' NH I 

(If.) 

On the other hand, the fonnula for arabinoseimine which best 
explains the relationship between this compound and glucosaminic 
acid is one in which an amino-group is directly attached to the 
terminal carbon atom of the chain, and this leads to a third 
alternative formula for glucoseimine: 

' 0 I 

(lll.l 

The remaining possibility, which represents the compound as an 
iiniuo-glucose, is derived from the hypothetical aldehyde ammonia 
compound by loss of a molecule of water : 

(IV.i 

We have endeavoured to discriminate between these four alter- 
natives. and, although all the results obtained are not entirely 
consistent, the bulk of the evidence points to formula III as beintc 
the most suitable. The two imino-ring formulae are rejected on 
the ground that ammonia is without action on alcoholic solutions 
Ci sucrose or of a-methylglucoside. Negative evidence of a more 
cculusive nature was afforded by the fact that tetramethyl-a-methyl- 
ghcoiide is similarly unaffected by the action of alcoholic ammonia. 

n this case all the hydroxy-positions in tlic parent sugar are sub- 
stituted, and only the oxygen atom of tlie ring is available for 
condensation. Even in the case of such a highly reactive com- 
pound as glucouolactone, we find that the action of ammonia gives 
w ogluconamide, and no cyclic nitrogen derivatives were formed. 

e collective evidence of these results shows that the condensation 
Cl iscussion 18 confined to the reducing group of the free sugar 
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This limits the alternatives to formulse III and IV, either of 
which might result from the dehydration of an aldehyde ammonia 
derivative. No positive evidence, however, exists of the formation 
of additive compounds of this type from glncose, as Stone’s results 
have been called in question by Lobry de Bruyn. 

On acconnt of the ease with which glucoseimine is hydrolysed 
it is difficult to obtain satisfactory evidence of the presence of the 
amino-group. Nitrogen is certainly evolved on the addition of 
nitrous acid, but this is doubtless preceded byi the removal of a 
molecule of ammonia from the compound. The reducing action, 
and the absence of the property of salt formation, which is so char- 
acteristic of glncosamiiie, we have now shown to be due to the same 
cause. Further consideration of all four formulae indicates that the 
compound ought eitirer to exhibit mutarotation or to exist in two 
stereoisomeric forms which are not spontaneously interconvertible. 
The detection of mutarotation in solution is thus, in this particular 
instance, of little value in distinguishing between formulae III and 
IV, but the fact that we have observed this phenomenon is m 
accordance with the former alternative, as it brings the compound 
into line with glucoseanilide and other similar derivatives. Our 
observations of mutarotation were, however, not very decisive, 
owing to the instability of the compound and the speed witli which 
equilibrium is attained, or a combination of these factors. 

Attempts to prepare glucoseimine synthetically from specific 
0 - and ^-derivatives of glucose led to a curious result. The aftion 
of ammonia in ethereal solution on a- and fS-penta-acetylglucoses 
gave in each case acetamide, and the imiuo-biose described by 
Sjollema {Bee. trne. chim., 1899, 18, 292). Considering the con- 
ditions adopted in these experiments, which were carried out in 
the cold, it is evident that the action of the ammonia is not confined 
to hydrolysis of the acetyl groups and subsequent reaction with the 
unsubstituted sugar. The imiuo-biose is, in fact, only formed when 
glucoseimine is heated, and, moreover, free glucose could not have 
been formed in the reaction as it is quite insoluble in ether. The 
imino-biose must therefore have resulted from the loss of one 
molecule of ammonia from two molecules of tetra-acetylglucose- 
imine, and the acetyl groups were only removed iu the fmal.ntage 
of the reaction. Similarly, the action of ammonia on tetra-a :etyl- 
Iromoglucose also gave rise to the imino-biose, together with 
acetamide and ammonium bromide. This result is also significant 
as an index that the amino-group in glucoseimine occupies the 
gliicosidic position in the sugar residue. 

The evidence thus obtained in favour of formula III was 
supplemented by the study of the behaviour of glucose towards 
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Only on the analogy of thia formnla ahould con- 
densation of the augar with secondary amines take place. We find 
that glucose reacts with difficulty with ethylamine, diethylamine, 
and dimethylamine, giving, in the first-mentioned case, a crys- 
talline ethylaminoglucose which exhibits measurable mutarotation. 
These condensations thus give products of the following general 
type: 

.E 

HO-CHj-CH(OH)-CH-CH(OH)-CH(OH)-CH(OH)-CH-n/ 

' -0 : \r; 

The action of ammonia on an alcoholic solution of fructose was 
also studied, as the results obtained by Lobry de Bruyn, in which 
he isolated the compound Cj2H2aOaN2, did not seem to admit of any 
simple explanation. We have confirmed his results, and also added 
to the complexities involved in this reaction by the isolation of a 
second product, CjHgO^N. This substance is quite inactive, but 
is nevertheless not a derivative of glutose, as it is converted into 
glucosephenylosazone displaying the normal activity. This points 
to extremely complex reactions resulting when nitrogen is intro- 
duced into the penultimate position in the ketose molecule. The 
change must here, as in many other cases when sugars are acted on 
by alkaline reagents, be accompanied by oxidation. 

The constitution of the compound CgHgOgN is indicated by the 
fact, mentioned above, that it is converted into glucosephenyl- 
osazone, as this result suggests the presence of the grouping : 

HO-CHj-[CH-OH]3-U-(J-. 

I I 

It is, however, evident that the hydrogen and oxygen content 
demand a rearrangement to the corresponding y-oxidic structure. 
Nitrogen must thus connect the two terminal carbon atoms, and 
two alternatives remain : 


- 0 - 


H0-CH2-CH-CH(0H)-CH(0H)'C— CH 

N 

( 1 .) 

, 0 

HO-CHj-CH(OH )-CH-CU(OH)'CH— € 

( 11 .) 


Between these alternatives we are unable to discriminate, hut 
formula I is to be preferred, as the formation of the compound 
tol. cm. „ 
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probably involves the following decomposition of the nnknowa 
fructoseimine: 

,■ 0 1 

HO-CH,-OH-CH(OH)-Ca(OH)-C-CHj-OH -> 

NHj 

, .0 1 

HO-Cgj-CE-CH(OH)-CH(OH)-C Cu 

NjHrci , 

This view was supported by the fact that the same inactive com- 
pound was produced by the action of ammonia, in methyl-alcoholic 
solution, on glucosone. It will also be seen that the relationship 
between this compound and 2 ; 5-ditetrahydroxybutylpyranne, 
winch is the main product of the action of ammonia on fructose, 
is a fairly simple one. 

The most notable property of the compound, for which the name 
fnictoseazine is suggested, is its stability towards acids. 'When 
heated with 2 per cent, aqueous hydrogen chloride for several 
hours, it remained quite unaltered, and, for this reason, we have 
discarded any alternative formula involving coupling of the hexose 
residues. The above behaviour is in sharp contrast to the ready 
hydrolysis of glucoseimine or the glucosealkylimines. The nitrogen 
is, however, easily expelled in the form of ammonia by the action 
of alkalis. 

It is evident that the derivatives of sugars containing amino- or 
substituted amino-groups may be divided into two classes. In the 
one class, which includes glucosamine and isoglucosamine, the 
reducing group is unsubstituted, the compounds do not undergo 
hydrolytic changes when heated with acids, and thus possess the 
property of salt formation. In glucoseimine and the related com- 
pounds, nitrogen occupies the reducing position, and hydrolysii 
with acids takes place so readily that definite salts cannot be 
isolated. 

This remarkable difference in stability seems to be due to ths 
relative positions occupied by nitrogen with reference to th( 
reducing group. Stable compounds are, in fact, only formed whet 
nitrogen is linked to the carbon atom directly connected to thf 
reducing group. Substitution of the reducing group, or of anj 
hydroxyl group other than that adjacent to it, results in unstabli 
products. The essential difference in structure shown by typica 
members of each of these two classes is shown below : 
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Class A (Stable). 

/CH-OH 
0 CH-NH, 

\l 

Gliico.<)atiiine. 


^\l 

i^oOlncosamine. 



Krnctoseft 2 int-. 


C}.ass B {U nstahU). 

/CH-NHg 
6 CH-OH 

\i . 

Ghicoseiinini?. 

^CH-NR^ 

0 ^H-OH 

\l 

Alkylaniiuoglucoses, 
/CHOH 
U CHOH 

\i 

Fischev’a aiuinoglucose/ 


Ilie simple structural difference between the types A and B 
sesras at first sight insufficient to account for the great difference 
ii properties. It must, however, be remembered, that the reducing 
group in sugars is distinctly acidic, and may thus combine with an 
amino-group, which is favourably situated, so as to form a second 
internal ring in the molecule. These conditions are realised in the 
case of glucosamine (Class A), for which we have previously, on 
perfectly independent grounds, suggested a ring structure (T., 1912, 
101, 1128), but are excluded in the compounds included under B, 
wHch must thus be regarded as open-chain amino- or substituted 
imino-glucoaes. 

The conclusions drawn above receive a certain amount of support 
by the fact that the ami noglucose corresponding with the amino- 
methylglucoside recently isolated by Fischer {loc. cit.) is, compared 
with the isomeric glucosamine, considerably less stable to acids. 
In this case, the reducing group of the sugar is unsubstituted, and 
the amino-group occupies the e-position. Further, as already 
indicated, the compound C 5 H 5 O 4 N, for which a ring structure con- 
tiicing nitrogen is now deduced, is perfectly stable when boiled 
with dilute acids. 


Experimental. 

Mvriantalian of (Jlucoseimine, 

The glucoseimine was prepared by the method described by 
Ubry de Bruyn (loc. eit.). In each experiment, 50 grams of 
glucose were dissolved in 700 c.c. of methyl alcohol previously 

* So far, this compeiiDd has not been isolated in the pure state, but the amino- 
ponp eiust be present in the i-position (Afer., 1911, 4^ 132 ; 1912, 45, 3733). 
the reducing group and the a-hydroxyl group are thus unsubatituted, us indicutetl 

abore. 
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saturated with ammonia, and the solutions set aside for three 
months. The deposition of the crystalline product commenced ij 
about thirty days, and only material which separated spontaneonsly 
in this manner was used in our work; The condensation takes 
very slowly, although, curiously enough, the similar reactioj 
between ammonia and galactose is comparatively rapid, anj 
judging from the polarimetric results obtained, is complete in three 
days. 

Glucoseimine shows very slight mutarotation in water, but thij 
seems due to the speed with which equilibrium is established 
Moreover, the compound is partly decomposed when attempts sre 
made to isolate mutarotatory forma by any process of crystallisation 
and thus the material has to be used in the form in which it 
separates during its preparation. A specimen was, however, pre. 
served in a sealed tube in the dark for a year, in the hope that thi 
transformation d — a would proceed slowly in the solid state. Th( 
following polarimetric results were then obtained : 


Solrent. 

Water 

»> 

Aqueous methyl alcohol 
Aqueous pyridine 


f: Specific rotation. 

1-882 +19'4 — ^ 221 (constant for 12 honrs^ 

4-605 167 — ^ 22-6 ( „ „ , 

1-932 20-4 — ^^2V2( „ „ 48 

4-636 18-4 -4- 21-8 ( „ „ ) 


Equilibrium was very quickly established in each case, and the 
end values recorded gradually altered owing to jiecomposition; 


Action of Ammonia on UcthyUdcoholic Solutiom of Sugar 
Derivatives. 

The following experiments were undertaken for reasons given in 
the introduction. 

Sucrose. 

Fifteen grams of dry sucrose were shaken -with 200 c.c. of methyl 
alcohol previously saturated with ammonia. The activity (o+9 0S' 
for 1=2) remained constant for forty days and subsequently sucrose 
separated gradually during a period of eight months. The mother 
liquor contained the unaltered sugar, and no nitrogen compounds 
were detected. 

a-M ethylglucoside. 

A solution of 50 grams of a-metbylglncoside in 400 c.c. of methyl 
alcohol saturated with ammonia, maintained a constant rotation 
for five days, after which the solution deposited the glucoside in 
large prisms. This interrupted the polarimetric record, but, at 
intervals during eight months, the crystalline crops were removed, 
and in each case found to consist of the unalte^ glucoside. 
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Teirametkyl MethylghtcoMe. 

The proportions used were exactly the same as those given above. 
The specific rotation of the solution remained quite unaffected 
during several weeks, and the material was recovered unaltered. 

Ghieonolactone, 

10'6 Grama of pure crystalline gluconolactone were dissolved in 
120 c.c. of concentrated aqueous ammonium hydroxide (D 0’880), 
ind the solution kept in a vacuum desiccator until all the solvent 
had been removed. The solid, crystalline residue was drained on 
porous porcelain, and purified by solution in the minimum amount 
jt water at 60° and fractional precipitation with absolute alcohol, 
the first material to separate consisted almost entirely of ammonium 
duconate, mixed, however, with gluconamide, which also con- 
itituted the bulk of the more soluble crops. By frequent repetition 
j{ the method of purification, a fairly complete separation of the 
;wo products was obtained, but the process was extremely tedious, 
ind was complicated by the ready transformation of the aoid amide 
nto the ammonium salt. 

Ammonium gluconate crystallises in flat prisms, which decompose 
it 184°, and show in aqueous solution [o]i, +U'5° for c = 5. 

Found, 0 = 33-57; H=7-40; N=6-76. 

CjHi]0j-NH 4 requires 0=33-80; H = 7-10; N = 6-57 per cent. 

All attempts to convert the salt into the acid amide were 
msuccessful. 

Gluconamide also crystallises in prisms, which decompose at 
.28°, with the evolution of gas. The specific rotation in aqueous 
olution was [oj^ +20-24° (c=5), but this value is not permanent 
iwing to the addition of water. The purest specimen of the com- 
mund obtained still contained a small quantity of the ammonium 
alt (Found, 0=3608; H = 6-82. CjHjjOjN requires 0=36-92; 
1=6-72 per cent.). 

It should be stated that an attempt to repeat the above reaction, 
idngdarger quantities of material, gave only the ammonium salt 
ud no trace of the acid amide. This was doubtless due to the 
itolonged evaporation of the solvent. 

Action of Ethylamine on Glucose. 

The action of a cold alcoholic solution of ethylamine on glucose 
esults in an equilibrium being established between the constituents 
ud the condensation product. Twenty-four grams of glucose 
1 mol.) were dissolved by shaking with 1 litre of absolute ethyl 
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alcohol containing 12 grams of ethylamine (2 mols.) The optical 
activity of the solution rapidly diminished, and, after nine days 
a constant Isevorotation was recorded. The condensation was 
nevertheless incomplete, and the reaction was therefore continued 
for four months, after which the solvent was removed in a vacuum 
The residue crystallised readily, but showed a marked tendency to 
become gelatinous during filtration. On the basis of analjisis, the 
polarimetrio effect of hydrolyrsis, and titration of the ethylamine 
thus liberated, it was shown that the product, although apparently 
homogeneous, contained about 30 per cent, of unaltered glucose 
The preparation, however, yielded crystalline nuclei which were of 
use in the isolation of the pure compound by the following method 
Glucose (1 mol.) was dissolved by shaking with anhydrons ethyl, 
amine (3 mols.). The solution rapidly set to a clear, transparent 
jelly. A small quantity of absolute alcohol was then added, and 
the mixture vigorously shaken with a nucleus obtained as described 
above. The jelly was thus resolved into a crystalline hiass, which 
proved to be the desired condensation product in a state of purity 
The yield was nearly quantitative. Analysis of a specimen dried 
at 60°/ 15 mm. gave: 

C=46'46; H = 8-34; N = 6-62. 

CgHijOjN requires 0 = 46-32; H=8’21; N = 6-76 per cent. 

Ethylaminoglucose crystallises in pointed prisms, melting and 
decomposing at 107—108°. The compound' is hydrolysed by water 
in the cold, and therefore reduces Fehling’s solution, and reacts 
alkaline. The alcoholic solution, in the absence of moisture, is 
neutral to litmus, and is only slowly decomposed at the boiling 
point. The following mutarotation was detected in ethyl-alcoholic 
solution : 

[oV («]„. 

C=0-8416 - 21 -as” -12-48 

c=0-;70t - 28-56 — > -12’S4 

This optical change, which was complete in one hour, was not 
due to partial hydrolysis promoted by the presence of moisture in 
the alcohol, as dilution to half the concentration with the same 
solvent had practically no effect on the activity, even after heating 
the solution to 66° for four hours in a thermostat. 

This result is significant, as similar treatment with 50 per cent, 
alcohol resulted in complete hydrolysis, the specific rotation, 
calculated on the weight of glucose formed, then altering to -|■52■2‘’. 
The stability of the iminoglucoside, when heated with anhydrons 
alcohol, also affords an index of the mechanism of biose formation 
from glucoseimine. 

Formation of By-products in the Candeimtion.—'Woeo the 
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reaction was carried out in alcoholic solution, the solvent acquired 
j strong odour resembling that of pyridine. This by-product was 
volatile, and was obtained, along with the excess of al^lamine, in 
the alcohol recovered by distillation. The liquid was neutralised 
with if /2-hydrogen chloride, and the liquid again distilled at 
50 °/ 20 mm. The crystalline residue consisted of ethylamiue hydro- 
chloride, and the distillate once more contained the unknown base 
in the free state. Hydrochloric acid was then added until the 
odour of pyridine disappeared, and the solution evaporated to 
dryness on a water-bath. , A very small crystalline residue of the 
cthylamine salt remained, and presumably the salt of the base had 
undergone dissociation and subsequent volatilisation. 


Action of Ammonia on Fructose in Methyl- Alcoholic Solution. 

Finely powdered fructose (50 grams) was dissolved by shaking 
with 300 c.c. of methyl alcohol previously saturated with ammonia. 
The filtered solution was preserved in a well-stoppered bottle, and 
kept in the dark for thirty-three days. During this time the liquid 
gradually acquired a brown colour, crystals were deposited on the 
sides of the bottle, and the optical activity of the solution steadily 
diminished until the liquid was quite inactive. 

The solid product was proved by analysis, determination of the 
specific rotation (-78'7° in water), and conversion into the acetyl 
derivative (m. p. 170°) to be the substance C 12 H 20 O 8 N 2 , isolated by 
Lobry de Bruyn in a similar reaction. 

The mother liquor, which yielded the above compound, was 
preserved in the dark for an additional nine months, during which 
time it remained quite inactive. On removal of the solvent in a 
vacuum, a brown syrup was obtained, which solidified to a glass. 
This, when dissolved in a small quantity of methyl alcohol and 
precipitated by the addition of ether, gave a yellow, amorphous, 
somewhat deliquescent solid. Repeated precipitation effected the 
removal of the colouring matter and the deliquescent impurities, 
iiid, after drying in a vacuum at 60°, fructoseasine was isolated 
as a white powder, which decomposed, after preliminary softening, 
at 1115°. The solubilities resembled those of fructose : 

Found, C = 44-85; H = 5-88; N=9'10. 

CjHjO^N requires C=45'28; H=5'66; N=8'80 per cent. 

The compound was quite inactive in aqueous solution, even after 
heating for one hour at 50° with 2 per cent hydrochloric acid. It 
reduced Fehling’s solution on warming, and gave off ammonia when 
heated with sodium hydroxide. No ammonia was, however, 
liberated on heating with either methyl or ethyl alcohol. 
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The compound did not give the carbylamine test, and the absence 
of the amino-group was confirmed by the negative result obtained 
on treatment with nitrous acid. ' When heated with phenyl- 
hydrazine and acetic acid, phenylglucosazone was produced in 
excellent yield. This was identified by the melting point 
(204 — 205°) and by the specific rotation in acetic aci4 solution 
(Hr. -80-3°). 

The formation and constitution of this derivative of fructose is 
discussed in the introduction. 


Condensation of Glucose with Diethylamine. 

Owing to its instability, the product of this reaction could not 
be isolated in the pure state. The anhydrous sugar (1 mol.) was 
added to a 33 per cent, solution of diethylamine (2 mols.) in ethyl 
alcohol, and the mixture shaken at intervals during a period of 
several weeks. The glucose passed slowly into solution, and the 
optical activity of the liquid gradually diminished and finally 
became constant. After removal of the solvent in a vacuum, a 
clear syrup was obtained, which analysis showed to be a mixtnrs 
of the condensation product and glucose. The total product was 
accordingly dissolved in a large excess of ethyl alcohol containing 
50 per cent, of diethylamine and kept at 20° for twenty days. 
During this time the activity again diminished, and again became 
constant. The solvent and excess of the base were removed in a 
vacuum. The syrupy residue was now freely soluble in anhydrous 
diethylamine, and a 20 per cent, solution in this solvent was 
accordingly preserved for ten days, after which the reagent was 
removed in a vacuum, and the residual syrup purified by solution 
in alcohol and precipitation with ether until the washings were 
no longer alkaline. The gelatinous product was then drained on 
porous porcelain, but as the use of recrystalbsing media rendered 
the mass syrupy, no further purification was possible. Owing to 
the instability of the compound, the analyses had to be carried 
out without delay, and the results for carbon and hydrogen were 
only approximate (Found, N=5-71; C10H21O5N requires N=5'95 
per cent.). The compound is rapidly decomposed by water, and 
reduces Fehling’s solution, diethylamine being liberated during the 
process. The specific rotation in methyl-alcoholic solution (c = l'911) 
was ■fll'5°, but this value rapidly altered, and can only be 
regarded as approximate. 
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CondentaUon of Blueote with Dimethylamirie ; Formation of 
Dimethylaminoglucou. 

Sixteen grams of glucose (1 mol.) were 6xed with 700 c.c. of 
absolute alcohol containing 8 grams of dimethylamine 

(2 mol3.),^iad the mixture shaken at intervals during four months. 
On filtratifm and removal of the solvent at 30°/20 mm., a' clear 
syrup remained, which crystallised incompletely. The total product 
,js redissolved in alcoholic dimethylamine, and the above treat- 
ment repeated until no further alteration in rotatory power took 
place. The syrup ultimately obtained, in solubility and behaviour 
wards reapnts, resembled diethylaminoglucose. Analysis of a 
specimen dried over phosphoric oxide gave: 

C=4605; H=8-17. 

CsH.AN requires C=46-37; H=8-21 per cent. 

The use of tnmethylamine, in an experiment duplicate in every 
other respect to that described above, gave a solution which showed 
M alteration in rotatory power when kept for five mouths. The 
glucose was, moreover, recovered unaltered, and no derivative con- 
taining nitrogen was detected. 

Negative results were also obtained in attempts to condense 
glucose with diphenylamine, acetanilide, or methylanilide. 

The authors are indebted to the Carnegie Trust for a research 
grant in aid of the investigation. 

Chehicvt. Rbseahch Laboratort, 

U.virED College or Sr. Salvator ano St.’leon.ird, 

University of St. Andrews. 


XXVIII.— r/ie Form of Extinction Curves : Cohrdt 
Nitrate Solutions. 

By Thomas Ralph Meeton, B.Sc.(0.xon.). 

* ™®on spertra the distribution of intensity in spectral lines 
L f ™ investigations, and Ls in many 

es teen found to conform with definite laws. In the case of 

Spies TlT^T 

l«selv no do '=wves according to any law, 

•lomsl’ous vh **^*’-°° “umber of apparently 

shapes in which they occur. It has been shown by the 
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author {Proc. Poy. Soc., 1912, A, 87 , 138) that the superposition 
of two or more extinction curves may account for the form oj 
apparently complicated curves. It would seem, iu fact, simpler 
to assume that all apparently complicated curves are in reality duj 
to the superposition of curves of simple form than to attempt to 
express them by any mathematical laws. 

The' object of the present investigation has been to find some 
solution which exhibits a single absorption band unaffected by the 
presence of other superposed bands, and to examine the form of the 
extinction curve. 

An instance of this bind has been found to occur in th6_ case of 
solutions of cobalt nitrate, which have a single absorption band iu 
the visible spectrum. 

The method of investigation and the apparatus used has been 
described in a previous communication (this vol., p. 124). 


Fig. 1. 

irarc-kngths. 



The i?-line3 of a sodium flame were superposed on each absorp 
tiou spectrum, and the wave-lengths were calculated by means of a 
carefully drawn interpolation curve. It was found that th« 
standard density plate used showed slightly diminished density 
below wave-length 4100. As a precaution, no measurements were 
made below 4250. Kahlbaum’s nickel-free cobalt nitrate was used. 
It was partly dehydrated over calcium chloride in a vacuum, ani 
the amount of cobalt in it was estimated. 

It has been found that the form of the absorption curve can Is 
expressed within the limits of experimental error in a simple matte 
niatieal form. The manner in which this has been arrived at cai 
best be understood by reference to Fig. 1. The curve given M 
cates the general form of the extinction curve of a solution of cotail 
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titrate. The curve is found to be symmetrical about the straight 
line ab, drawn from the maximum through the points M, N and 
which are found by bisecting the distances z y, p and r s 
(these being any points of equal extinction on opposite sides of the 

absorption^band). 

It has been found that the form of the curve about the line ah 
be expresMd by the formula -logy=cV, where y is any density 
(Di, Di!) ™ 1 ^ 3 ) relative to the density at the maximum, x the 
corresponding distance from the line ab (X„ Xj, Xj), and 3 
constant depending on the nature of the substance. This formula 
has been found to hold for cobalt nitrate solutions within the limits 
of experiiuental error. 

In Fig. 2 are given curves of the extinctions of three aqueous 
Fig. 2. 
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solutions. The circles indicate the determined poin^ and the 
crosses the values calculated by the formula. 

It mil be seen that the points calculated are in good agreement 
inti the values found. Attention must be drawn to the fact that 
ibe constant c* is not independent of the concentration, but becomes 
peater as the solution is diluted, that is to say, the band becomes 
•srrower. The magnitude of this can be best appreciated by cal- 
■uatiug the "half-widths” of the bands, that is to say, the values 
1 con'^entrations, together with the values of 
tie half-widths, and extinction coefficients at the maximum 
as follows : * 

Concentration, 
of coLilt per litre 
(i^lTroximate), 

22 
37 
42 


1-623 

r406 

1-262 


Extinction 
coeflicieut 
(at maiirauni). 

2- 04 

3- 36 
3-8 


Half-rtitlth. 

444 

463 

488 
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(Tor convenience of calculation the values of x were measured in 
units of 1000 A TJ.) 

The fact that the solution does not obey Beer’s law is indicated 
by the fact that altera with the concentration, and also that the 
lines about which the curves are symmetrical do not meet at a 
common point at zero extinction. The points at which these lines 
cut the axis ate, of course, obtained by extrapolation, and in con- 
sequence great weight must not be attached to their exact values 
but attention may be drawn to the fact that the point appears to 
move towards the violet with increasing concentration, whilst the 
wave-length of the maximum moves towards the red. 

Measurements of the extinction curves in alcohol solutions indi- 
cate that the formula gives as good results in the solvent as in 
aqueous solutions. It may be pointed out that the expression is 
not entirely empirical, this form of equation having been used by 
Michelson and others to express the distribution of light in 
emission lines. No explanation, however, can be offered for the 
inclination of the line about which the curve is symmetrical. It 
seems very probable that curves of this type will be found for many 
other substances, and it is suggested that this may be the normal 
form of a single absorption band, most bands being due to the 
superposition of curves of this type. 

Some evidence at least may be looked for in the changes of the 
constants of the equation in different solvents, and with changes 
of temperature, and experiments in this direction are now b 
progress. 

25, Gilbebt Stbeet, 

Lonhon, W. 


XXIX . — The hfiuence of Water on the Partial Pressures 
of Hydrogen Chloride above its Alcoholic Solutions. 

By William Jacob Jonis, Akthoe Lapwobth, and 
Hbrbekt Muschamp Limgfoed. 

Pbevious communications dealing with certain properties of 
hydrogen chloride in alcoholic solution (T., 1908, 93 , 2187 ; 1910, 
97 , 19; 1911, 99 , 917, 1427, 2242) have dealt with the experi- 
mental evidence which shows conclusively that, when small 
quantities of water are added to such solutions, the chemical activity 
of the hydrogen chloride is greatly depressed; it was also shown 
that this effect cannot be distinguished in kind from that produced 
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l,y the addition of a very weak anhydro-base, such as an amino-' 
compound, to an aqueous solution of hydrogen chloride in water. 

The substantial agreement between the quantitative results 
obtained by several entirely different experimental methods of 
attack offers support for the solvate theory of acids, which appears 
far more definite and satisfactory than the data which led Thomsen 
to formulate that theory {ThermoehemiscKt Untersuchungenf ii, 
430-444; compare also Thermochemistry, Eamsay’s Text Books of 
physical Chemistry, pp. 88 and 81), or the varied considerations 
which have led many other chemists at various times to adopt the 
theory in one modification or another (compare, for example, 
A. Werner, New Ideas on Inorganic Chemistry, Hedley’s Trans- 
lation, 1911, p. 210 et seq.). 

Apart altogether from the chemical interpretation of the results, 
the data now available establish the view that the thermodynamic 
potential of hydrogen chloride dissolved in absolute alcohol is 
depressed by the addition of water, and that to this depression may 
be traced : 

(i) The anticatalytic effect of water in esterification (Gold- 
schmidt), the decomposition of ethyl diazoacetate (Bredig), and 
other catalytic processes in which the alcohol itself takes a direct 
part (compare, for example, Reid, Amer. Chem. J,, 1909, 41 , 499 
ti seq. In this connexion, also. Acres, Hid., 471; Lapworth and 
Partington, T., 1910, 97 , 33; Hardman and Lapworth, ibid., 1911, 
99, 2246). 

(ii) The anticatalytic effect of water on acid catalysis during 
reactions in which the alcohol plays no direct part (Lapworth, T. 
1908, 93 , 2188, 2189; Dawson, ibid., 1911, 99 , 1). 

(iii) The hydrolytic effect of water on salts of weak bases in 
alcohoHc solution (T., 1908, 93 , 2198; 1910, 97 , 19 et seq., and 
217 et seq.) 

(iv) The reduction caused by water on the electromotive force of 
the hydrogen electrode in alcoholic hydrogen chloride. 

Many of the foregoing methods lead to results which are more 
or less comparable, but only if used in solutions to which the term 
'dilute” might reasonably be applied, and in such instances as 
the influence of the non-ionised part of the acid or its non-ionised 
salts may clearly be either distinguished from that of the ionised 
acid or neglected. 

Other methods of detecting changes in the thermodynamic 
potential of dissolved substances are those depending on measure- 
meats of vapour tensions of solvent or solute, and the intimately 
associated phenomena of the osmotic pressures and the cryoscopio 
aad ebullioscopic behaviour of the solutions. Of these, the last 
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three are difficult of application to the particular case of alcoholic 
hydrogen chloride for fairly obvious reasons, but these reasons do 
not apply so forcibly to determinations of the partial vapour tension 
of the hydrogen chloride. 

Methods of measuring partial pressures of volatile constituents 
of liquid mixtures have been worked out with success by numerous 
investigators, including Gahl (Zeitsch. physikal. Chem., 1900, 33, 
178), Abegg and Kiesenfeld (ihid., 1902, 40, 84), Konowalov 
U. Russ. Phys. Chem. Soe., 1899, 31, 910), Perman (T., 1901, 79, 
718; 1903, 83, 1168), Gaus {Zeitsch. anorg. Chem., 1900, 25, 236), 
and McLauchlan {Zeitsch. physikal. Chem., 1903, 44, 600). 

Perman and Price {Trans. Faraday Soe., 1912, 8, i, 1) have 
recently made a very successful and simple application of the 
bubbling method for measurements of the vapour pressures of con- 
centrated aqueous solutions, and found that saturation of the air 
used for aspiration was attained with remarkable ease. For that 
case, however, the pressures to be estimated were considerable, 
while in the cases with which the present authors are dealing, the 
partial pressures are frequently relatively minute, and prolonged 
contact of the gas with the liquid is obviously a necessary con- 
dition. In the present series of experiments, saturators of the type 
devised by Gahl were employed where the time taken for any bubble 
of gas to pass from the bottom of the spiral to the top was at least 
eight seconds, and these saturators appeared to be quite efficient, as 
the results were independent of the speed of bubbling. 

The volume of gas bubbled through the solutions was determined 
by passing it first of all through absolute alcohol and "determining 
the weight of this liquid carried away. The gas subsequently 
entered the solution under examination, and was finally scrubbed 
with distilled water; the weight of hydrochloric acid carried over 
was subsequently determined by titration with accurately stan- 
dardised barium hydroxide. 

The device of passing the gas through the liquids in the order 
mentioned has something of novelty, and has the great recom- 
mendation that the composition of the liquid under examination, 
namely, that in the second vessel (the effective volume of which 
was about 150 c.c.), remains as nearly as possible constant even 
after prolonged aspiration. The principle may prove useful in 


other instances. 

The three vessels were constructed wholly of glass and 
together in the manner indicated in the appended figure. 

The saturators, which were originally much as shown, but without 
the bulb-traps, T, T, were united by ground glass joints, S, S, 
with mercury seals, and when set up the combination could be 
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immersed completely in the water of a thermostat at 25° + 0'05, so 
that only the vertical end-pieces, T, Y, emerged. 

In certain cases it was found at the end pf an experiment that 
jropa of liquid were present in the lower parts, X, X, of the bent 
tubes joining the vessels; as it was thought possible that this might 
be the result of spraying, the bulb-traps, T, T, were added. It 
was found that no detectable quantity of liquid was deposited in 
these, so that the deposition was in all cases due to a slight con- 
densation of the vapour as the result of slight cooling in the 
upper portion of these tubes near the surface of the water. This 
phenomenon conld not appreciably affect the results obtained, 
as all the vaporised alcohol from A passed into B, whilst the slight 
deposition in the entry tube of B was compensated for by the 
removal from B of the amount deposited, by resaturation of the gas 


Fia. 1. 




;:i the main bulk of liquid in this vessel, and the whole of the hydro- 
chloride carried over from B was carried into C, and there 
retained. The gas, after passing tlirough (7, was always passed 
flirough a shallow layer of water in a subsidiary wash-bottle, hut 
invariably proved to be free from all detectable traces of hydrogen 
chloride. The pressure of the gas escaping from the third vessel 
was therefore practically identical with that of the atmosphere at 
the time of the experiment. The dehydrated alcohol used was 
prepared from commercial absolute alcohol by boiling with calcium 
turnings until a portion of the clear liquid set to a jelly on addition 
a few drops of water (compare T., 1910, 97 , 24), when it was 
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distilled, the first and last portions being rejected. The alcohol 
obtained had Df 078493 without reduction to vacuum. Squibbs 
(Landolt-Bomstein, "Tabelleu,” p. 360) gave the value 078496), 
and MendeleeS 078622 (ibid., p. 359). 

For the preparation of the moist alcohols used, either this 
material or, in one or two cases, carefully redistilled commercial 
absolute alcohol was used and mixed with distilled water, the 
percentage of water present being checked in each case by deter- 
mination of the density. 

The hydrogen chloride solutions were prepared by passing the 
carefully dried gas into the alcohol contained in a vessel which 
was cooled by immersion in a stream of cold water, and their 
precise compositions subsequently checked by titration against 
carefully standardised barium hydroxide solution and by density 
determinations. 

All solutions were used very shortly after preparation, and were 
prepared and preserved in vessels made wholly of glass, from which 
they were transferred to the aspiration apparatus without exposure 
to the air. 

Hydrogen was used as the gas for aspiration, and was generated 
by the action of purified zinc on dilute hydrochloric acid, and was 
passed successively through dilute potassium hydroxide solution, 
10 per cent, silver nitrate solution, 30 per cent, potassium hydroride 
solution, and pure sulphuric acid, then over dry potassium 
hydroxide (in sticks), and finally phosphoric oxide. Immediately 
before entering the first aspiration vessel the purified hydrogen 
was brought to the temperature of the thermostat by passing it 
through a glass spiral immersed in the bath. 

In preliminary experiments, air, instead of hydrogen, had been 
used, but it was found that the values of the partial pressure foi 
a given solution thus determined fell nearly in direct proportion tt 
the volume of air passed through the solution; it may be added 
however, that the value of the partial pressure obtained by extra 
polation to the value zero for the volume of air used was, within thf 
limits of experimental error, identical with the almost unvarying 
value obtained with hydrogen. Some colour always developed ii 
the solution when air was used, and yellow drops^ppeared in thi 
tubes joining the three sections of the apparatus; these signs c 
chemical change were entirely absent when hydrogen was employed 


Calculation of Partial Prettures from E scperimental Bemlti. 

If M was the mean atmospheric pressure in mm. of mercnr 
during an experiment, then U + 20 represented with sufficien 
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accuracy the pressure of the mixed alcohol vapour and hydrogen 
leaving the vessel A, and i^ + 11 the pressure of mixed gases 
leaving the vessel 5- 

The vapour pressure of ethyl alcohol at 25° is 59-50 mm. (Eamsay 
and Young, PAil. Trttnt., 1886, 177, 155), so that, if the gases 
and liquid are in equilibrium in the space at the top of A, 

59/0 Vol. of aleofiol vapour 

.If + rO Vol. ot tij+vol. ot aicuool vapour 

If W was the weight of alcohol evaporated from A, and its 
vapour density is normal at 25° and 69'5 mm., then the volume 
^tich the alcohol vapour would occupy if undiluted was : 
irx 2-2410 X- 29S x 760 
4p-0.0x27Sx(4/ + :!0) 

It follows that the total volume of hydrogen and alcohol vapour 
was: 

IF X 22410x 298x760 

09- 5 xli6 05 X 274 

the partial pressure of the hydrogen chloride in the solution being 
given by 

P=total pressure in B x HC I remoyej___ 

lotAl volume ot gae parsing out ot £ 

When q was the titre of hydrogen chloride removed from the 
second vessel in terms of iF /10-alkali, then the volume of hydrogen 
[hloride which had escaped from the second vessel was : 

9 X ‘2-2410 X 298 x 760 

10- i X m x(ji -n ly ■ 

Introducing this in the previous expression and simplifying, the 
following relation is obtained ; 

274qx(M+il) 

iV^irx{M + -M) + 2nq’ 

The question of the influence of change in the concentration of 
the hydrogen chloride during the course of an experiment has 
carefully been considered, but the .decrease in quantity of the 
hydrogen chloride in the most extreme case, namely, experiment 
No 5 on the list given later, did not amount to more than 0-6 per 
ceut, of the wliple, and the change in the amount of water present 
must have been even smaller; the alteration in the quantity of 
alcohol in the middle vessel due to its slightly lower partial 
pressure is partly compensated for by the increasing volume of 
gas due to expansion under decreasing pressure, and was also 
almost inappreciable in comparison with other experimental dis- 
turbances. The view that these factors are almost negligible is 
confirmed by comparison of the partial pressures as determined 
vot. cm. o 



258 JONES, LAPWORTH, AND LINOFOltD: THE INFLUENCE OP 

from experiments of varying duration, such as No. 4 contrasted 
with 5, 9 with 10, or 19 with 21. No correction for such dis. 
tnrhances has therefore been applied. 


1. 

TI. 

III. 

IV. 

V. 

vr. 

VII. 

vin. 

IX. 

X. 

XI. 


0'78493 

0-86405 

3-188 

0-000 

3-135 

54 66 

759 

1-3 

4 69 


% 

0-78493 

0-86405 

8-188 

0-000 

3-443 

59-94 

759 

1-3 

4-6S 


3 

0-78882 

0-86599 

3-181 

0529 

2-458 

39-54 • 

753 

1-8 

4-35 


4 

0-79306 

0-86988 

3-191 

1-1S2 

1-954 

28-00 

754 

0-9 

S'86 


5 

079306 

0-86988 

3 191 

1 132 

4-357 

61-58 

753 

1 1 

3 ’81 J 

j-90 


0 79841 

0-87357 

3-188 

1-891 

1-636 

18-85 

768 

0-6 

3T1 

Sis 


0-80207 

0-87643 

3-195 

2-4.52 

4-996 

46-34 

759 

1-8 

2-60 

4* ‘ ,7 1> 

8 

0-80207 

0-87643 

3-195 

2-452 

5-748 

54-63 

759 

2-8 

2 56 

i lIO 

9 

as in 1 



2-390 

0 000 

1-386 

13-62 

768 

0'5 

2-66 1 

a /V 

10 



2-390 

0-000 

2-811 

27-09 

766 

09 

2 ’60 

2 'O’? 

11 

as in 3 

0-84952 

2-395 

0 537 

3705 

30-85 

760 

1-8 

2-25 


12 

as in 4 

0-85257 

2-392 

1 150 

1-307 

8 39 

750 

1 0 

1-74 


13 

0-85257 

2-392 

1150 

2 849 

lS-23 

760 

1 2 

1-73 

14 

as ill 6 

0-86422 

2-392 

1-920 

5 892 

25-93 

765 

2-4 

1-19 

1% 

15 

as in 1 

081716 

1-168 

0 000 

4-663 

13-88 

751 

1*0 

0-8061 


16 

0-81716 

1-168 

O-OoO 

4-960 

14-91 

751 

0 8 

0-815J 

y oz 

17 

0-78701 

0-81968 

1-171 

0-28.5 

7-245 

16-98 

744 

2-5 

0-634 


18 

078701 

0-8196$ 

1-171 

0-285 

10 310 

24-14 

745 

1-6 

0-633 

y o& 

19 

as ill 3 

0-8-2009 

1-165 

0-548 

3-198 

6-01 

762 

0-9 

0-506 

» 

20 

0-82009 

1-165 

0-548 

5-903 

ll'll 

762 

0-9 

0-609 

• m 

21 


0 82009 

3-165 

0-548 

8-401 

1571 

763 

08 

0-606 


22 

as io 4 

0 82304 

1-170 

1-173 

4-964 

4-41 

757 

1-9 

0-241 

tlTi 

23 

as iu 1 



0-751 

0000 

4-106 

6-35 

760 

1*5 

0-419 


24 

. 

0751 

0-000 

5-061 

774 

760 

1-6 

0-414 

y 

25 

0 '78900 

0-80979 

0 752 

0-579 

4 809 

2-81 

759 

1-8 

0-158 

■ «-.» 

26 

0-78900 

0-80979 

0-752 

0-579 

5 251 

3 07 

759 

1-8 

0-168 

27 

as in 1 

0-79049 

0-275 

0 000 

3-202 

1-23 

764 

06 

0-104 

(HI 

28 


0-79049 

0-275 

0-000 

6-23-2 

2 55 

764 

0-7 

0-111 

29 

as in 17 

079439 

0-274 

0-288 

5 058 

0-67 

761 

1-6 

0-036 

■ Oils 

30 

0-79439 

0-274 

0-288 

5-849 

079 

760 

1-4 

0-037 



The experimental data, with tlie deduced partial pressures of 
hydrogen chloride, are summarised in the preceding table, where 
are given : 

Under column I, the reference number of the experiments. 

Under column II, the values of Df (without correction to 
vacuum) for the samples of anhydrous or moist alcohols from which 
the solutions of hydrogen chloride were prepared. 

Under column III, the values of Df for the hydrogen chloride 
solutions. 

Under column IV, the numbers of gram-molecules of hydrogen 
chloride per litre initially present in the solution in B. 

Under column V, the numbers of gram-molecules of water per 
litre present in the solution in B. 

Under column VI, the values of IK, or weight of alcohol 
(corrected to vacuum) evaporated from the vessel A. 

Under column VII, the values of j, or the titres of hydrogen 
chloride reinoved from the second vessel in c.c. of JV /10-alkali. 
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Under column VIH, tlie values of M, the mean atmospheric 
pressure in mm., if necessary, prevailing during the aspiration. 

tinder column IX, the mean rates of bubhling in litres of gas 
per hour. 

tinder column X, the deduced partial pressures of hydrogen 
chloride in mm. of mercury. 

tinder column XI, the values of P calculated by means of the 
formula given on p. 262. 

The discrepancies between parallel experiments indicate agree- 
jdont within 0'06 mm., or about 2'5 per cent,, for pressures of 
2'50 mm. or more; for lower pressures the margin of discrepancy in 
the absolute values is still smaller, although the percentage error 
hecomes greater ; the lowest pressures agree with one another within 
less than O'Ol mm. 

There is, however, good reason to distrust the very lowest values 



0-5 1 0 1-5 2 0 i-i S’O 3'5 


ConavtTatitm of HCI tii f/rowt-nK-D. per litre. 

iounii in moist alcohol, namely, those obtained in experiments 25 
or 26 , and 29 or 30. These, although concordant amongst them- 
selves, appear anomalous when contrasted with the others by any 
method, graphic* or formal; the numbers in column XI are 
probably much nearer the true values than tliose found experi- 
mentally. Careful repetition of the experiments 25 and 26- gave 
results practically identical with those in column X, and as the 
wry lowest value in the case of absolute alcoholic solution (experi- 
meits 27 and 2S) appears quite normal, it appears most likely 
lliat for some reason the experimental method, when applied to 
solutions with such small concentrations of hydrogen chloride in 

This is best seen by {ilottinir the logarithms of the partial pressures against 
bgarithins of the concentration of hydrogen chloride. 
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moist alcohol, gives abnormally low results. On the other hand, it is 
possible, though improbable, that the depresaon caused by very 
small quantities of water increases much more rapidly at these low 
concentrations of hydrogen chloride than the other results would 
suggest. 

In Fig. 2 are given curves indicating the manner in which the 
partial pressure of the hydrogen chloride varies with the con. 
centration of this gas in alcohol containing a fixed quantity cl 
water. 

Curve I refers to anhydrous solutions. 

Curve II refers to solutions containing 0'5 gram-mol. HjO pet 
litre. 

Curve III refers to solutions containing I'O gram-mol. HjO per 
litre. 

It may be noted, on comparing the different quantities of water 
which correspond with the same partial pressures, that, at t to 
6 mm., 1 gram-molecule of water has the apparent effect of 
removing J gram-molecule of hydrogen chloride from the sphere of 
action; at 1'5 mm. or less, the proportion apparently removed is 
about I gram-molecule over a considerable range. 

In Fig. 3 are given curves showing the influence of varying 
quantities of water on the partial pressures of hydrogen chloride 
when the concentration of the latter is fixed. The relative 
depression caused by a given quantity of water is seen to increase 
markedly as the concentration of the hydrogen chloride diminishes. 


Valuet of Partial Pressure of Hydrogen Chloride in Anhydroai 
Alcohol. 

In endeavouring to find an expression adequately to represent 
the relation between partial pressures and concentrations of 
hydrogen chloride and alcohol vapour, use was made of Duhem’s 
differential equation; 

d.logn , rf.log/' „ 
dx dx 

where P here represents the partial pressure of the hydrogen 
chloride, p that of the alcohol, and x the number of gram-molecules 
of hydrogen chloride per gram-molecule of alcohol in the liquid 
phase. 

Dolezalek applied this formula to the case of aqueous hydrogen 
chloride on the assumption that logp was a linear function of i. 
Integration led to the equation log/'=olog*-(- 4, where o and h are 
constents, and the calculated values over a range from F=0’52 to 
277 were fairly consistent with the experimental values only within 
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3 margin of about 16 per cent. {Ber. Deut. phytikd. Get., 1903, 
5 4 ). In the case of alcoholic hydrogen chloride, a similar degree 
of concordance is noticed, but when consideration is paid to the 
fact that saturated hydrogen chloride in alcohol is between 10 and 


Fio. 3. 

Curre I. HC1=3‘19 grant-motemlei ver litre 
,. II. H01=2-39 „ , 

„ III. HCI = 117 „ 

IV. HCl = 0-75 „ 

„ V. HCl = 0-275 ,, 



1 0 2 0 3 0 


C’HtcctUratwn of H.,0 in gram-ynolecuks per litre. 


11.1 by volume, it becomes clear that the algebraic expression 
equated to -l—i’must contain a power of x not less than the 
second. 

Putting '^:}^.l = a+b‘x + dx^, 

dx 

aud placing this in Duhem’s equation, we obtain an equation of 
the type : 

logP = Oologa + \x + + I-p, 

where four constants are present. The employment of the term 
m *2 would be unnecessary if it were desired to include only the 
*lues for anhydrous solutions in the table on p. 258, where its 
m uence is only that of a very small correction term, but its 
introduction should permit of more accurate extrapolation beyond 
DSC limits to both higher and lower values. 
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In calculating the values of x, the densities at 25° of anhydrous 
alcohol containing various strengths of hydrogen chloride, as above 
given, were used; the density of 10'45 volume-normal hydrogen 
chloride at 25° was found to be 0'96651. 

The formula becomes ; 

login 10P= 1-284 logX+ 0-01106X -F 0-0001152* - 0-266, 
where X = lOOz. 

The following table shows the applicability of tliis formula ; 


n*. 

X. 

P (observed). 

P (“calc.") 

(10'46 

0-82 

760*0 (nearly) 

760-0 

3'188 

0-1965 

4*89 

4*63 

2-39 

0-1451 

2*63 

2-63 

1-168 

0*0696 

0 811 

0*808 

0751 

0*0444 

0-417 

0-423 

0-275 

0-0162 

0-108 

0107 


The General Form. 

Largely no doubt in virtue of the four “constants,” equations 
of similar type apply when «, the volume-normality of the hydrogen 
chloride, is used instead of r, its relative molecular concentration. 
Not only is this the case with the anhydrous solution, but also with 
solutions containing water ; that is, a general equation of the type : 

l°8io ^°8io G +bC-T dC^ + k 
applies to all solutions when ir=100P 
C = 10«. 

Moreover, the values of the “ constants ” vary quite regularly 
with the amount of water, so that each constant may be expressed 
in terms of w, the number of gram-molecules of water present per 
litre of solution; thus; 

a=l-3171-el-0306«/-HO-3907w*. 

1035=3-847-12-ll«;-3-851iii*. 

10<(f= 1-2633-1- 0-398w -f 0-10798w*, 
i=0-4392-l-2481w-0-5014w*. 

These numbers, it may be noted, are intended for use in the 
neighbourhood of the region covered by the measurement in the 
table on p. 258. Their application for the calculation at somewhat 
higher pressures is partly justified by their agreement with the fact 
that the concentration of alcoholic hydrogen chloride saturated at 
25° and atmospheric pressure, is between 10 and 11 normal, by 
volume, even in presence of small quantities of water. The values 
for the partial pressures, calculated by means of the above formula, 

• « is used to represent the coueentrstiou of the hydrogen chloride in gwU' 
molecules per litre, 
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jje given, within O’Ol nm., in column XI of the table on p. 258; 
[lie order of agreement ia within the limits of experimental error, 
the exception possibly of the doubtful cases mentioned on 

p. 259. 

I'he fact that the method described in the present paper gives 
satisfactory results only over a range where the concentrations of 
lydrogen chloride are considerable, prevents any direct comparison 
„[ these with previous observations on the influence of water on 
the properties of alcoholic hydrogen chloride. It ia hoped that by 
an extension of the earlier experiments to higher concentrations of 
acid such a rompariaon may prove of considerable theoretical 
interest, but further discusssion may be reserved until more data 
have been accumulated ; the case of electromotive forces of concen- 
tration cells containing alcoholic hydrogen chloride will be dealt 
with specially. 

Summary. 

(1) The partial pesaures of hydrogen chloride in the saturated 
vapours of alcoholic solutions of this gas have been measured at 
25“ over a considerable range. 

(2) The partial pressures increase very rapidly with the concen- 
tration, although much less rapidly than with aqueous solutions. 

(3) The partial pressures are reduced very considerably by the 
presence of small quantities of water, the relative fall increasing 
as the concentration of hydrogen chloride diminishes. 

(4) The formula of Dolezalek applies, in its simplest form, over 
a very small range only; in an extended form it applies over a 
wide range, whilst a similar but complicated formula may be used 
to calculate the influence of change of concentration of either 
bydrogen chloride or water or both. 

The authors beg to acknowledge their indebtedness to the 
Government Grant Committee of the Royal Society for a grant, 
from which much of the cost of the investigation was defrayed. 

Chemical Laboratoribs, 

The University, Makchestbr. 
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XlX.—The Presence of Helium in the Oas from the 
Interior of an K-Eay Bulb. 

By Sib William Ramsay, K.C.B. 

Last July a brief statement was made in a letter to Nature to the 
effect that the residual gas extractable by heating the glass of aj 
Z-ray bulb contained a measurable trace of helium, in which the 
neon spectrum could also be identified. The object of this note is 
to describe the experiment in greater detail, and also to state that 
the result has been confirmed. 

In the first experiment the glass of four very deeply coloured 
Z-ray bulbs, furnished me by the kindness of my friend. Sir James 
Mackenzie Davidson, was placed in a combustion tube of hard 
glass; junction was made with a Topler’s pump by thick-walled 
indiarubber tubing, protected from possibility of leakage by a 
mercury guard-tube. Pure oxygen was admitted to the tube four 
times, and removed by pumping until a vacuum tube in circuit 
showed green phosphorescence; in this way all adhering air was 
removed from the surface of the glass. The temperature of the 
tube was then raised to redness, and the gases extracted by pump 
ing. This gas was collected in a small tube containing mercury; 
in order to expel any air from the walk of the tube, the mercury 
was boiled until no more bubbles of gas escaped; it was then 
inverted over the end of the capillary tube of the pump. The gas 
which it contained was sucked into a bulb through an inverted 
syphon, closed by a ground-on cap, which could be removed below 
the mercury of the trough ; in this way a stopcock is avoided, and 
leakage is rendered quite impossible. Connected with the bulb was 
a small bulb containing about 0'2 gram of cocoanut charcoal; the 
charcoal-bulb had been heated to the temperature of boiling 
sidphur, and all gas removed by pumping again until green phos- 
phorescence was seen in the attached vacuum-tube. The gas from 
the glass was then left in contact with the charcoal cooled with 
liquid air for about half-an-hour, in order that the oxygen might 
be completely absorbed. The residual gas in the bulb was next 
made to enter a capillary tube of very narrow bore, furnished with 
an electrode sealed in at its upper end. This was done by allowing 
mercury to enter the bulb from below, in the same manner as 
mercury enters the barrel of a Topler pump. The mercury in the 
capillary tube was. then frozen with liquid air; there is thus a 
double advantage; the gas is confined, and the mercury vapour 
is condensed, so that its spectrum no longer appears in the capillary 
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tube. Th® ^ 0**0 mercury serves, moreover, ae one electrode, the 
other being the platinum wire sealed through the end of the capil- 
lary tibe. 

'I'lie volume of the residual gas was not measured on this occasion, 
but its spectrum showed all the lines of helium with great brilliance, 
and at the same time some of the more brilliant of the neon red 
lijies were faintly visible. 

The second experiment was carried out differently. The exit tube 
of an Z-ray bulb was connected by means of thick-walled rubber 
tubing with a Tbpler pump, a vacuum-tube being as before in circuit. 
The drawn-out end of the exit tube had previously been scratched 
with a glass-knife, so that it could be broken through the Rubber 
by the help of pliers. Before thie was done, all air was pumped 
out of the connecting tube, and after the end was broken a guard- 
tube was slipped over the junction, and filled with mercury ; leakage 
was thus rendered impossible. The X-ray bulb stood in an air-bath 
of asbestos card, and was heated to about 350°. The phosphor- 
escence of the tell-tale vacuum tube was not altered when connexion 
was made with the X-ray bulb, but after heating, the spectrum 
showed oxygen and nitrogen and a trace of carbon dioxide to be 
present. About .a cubic centimetre of pure oxygen was admitted 
into the X-ray bulb, so as to " wash ” it out; the gases collected by 
means of the pump were treated as already described. The result 
was the same; the spectrum was that of helium, and only two of 
the stronger red lines of neon were visible. 

The process was repeated with a second and a third X-ray bulb ; 
the result was the same. The volume of the combined gases was 
measured; it was about 0 39 cubic millimetre. 

The bulbs were then broken up, and the powdered glass was 
placed in a combustion tube connected with the pump with the 
same precautions against leak as have already been described; the 
combustion tube was pumped empty, and four times washed out 
with oxygen ; and the gas given off on heating was collected. After 
treatment with cooled charcoal, not a trace of any gas could bo 
seen when the mercury was run up into the capillary tube; all the 
gas was absorbable in cooled charcoal. This negative experiment 
gives strong reason for the conclusion that the inactive gas in the 
former experiments was not derived from any air which might have 
leaked in. Indeed, supposing that the 0 39 cubic millimetre of 
inactive gas had been derived from air, the amount of air required 
to furnish the helium and neon found, supposing them to have been 
present in the proportions in which they exist in air, would have 
been no less than 22 cubic centimetres. 

The fact, therefore, has to be aocouutod for that it is possible to 
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extract from the interior of an X-ray bulb helium mixed with a 
trace of neon in measurable quantity. Ite source is, of course, a 
matter for conjecture; it may be that under the influence of the 
cathode discharge helium and neon are able to penetrate the walls 
of the bulb, which exclude oxygen and nitrogen. Or it is possible 
to imagine another explanation less likely to be received without 
challenge: that these gases are in some way the product of the 
cathode rays. 

IsONDON. 


XXXI. — Vauhd's Supposed Phenyldi-imiine. 

By Martin Onslow Forster and John Charles Withers. 

While investigating the reduction of diazoaminobenzene with zinc 
dust in alkali, Vaubel (Ber., 1900, 33, 1711) obtained a liquid 
boiling at 162—164°, appearing to have the composition CjHjN,, 
and regarded by him as phenyldi-imine, CeHj-N'.NH. 

Our attention was attracted to this substance by two factors, 
namely, the improbability of its surviving the method of prepara- 
tion, and the importance of studying such a type supposing it to be 
capable of existence. We accordingly attempted to prepare 
phenyldi-imine by Vaubel’s process, which consists in slowly distil- 
ling the alcohol from a solution of diazoaminobenzene in alcoholic 
alkali to which zinc dust has been added, and then passing a current 
of steam through the residual liquid after acidification. 

It is not clear from the meagre details furnished by Vaubel 
whether acidification was practised on the alkaline liquid alone or 
on the solid matter suspended in it; we therefore separated the 
solid in the earlier experiments, but finding that the liquid alone 
did not give oil when acidified and distilled in steam, we conclude 
that Vaubel allowed the solid to remain suspended in the alkaline 
liquid to which dilute sulphuric acid was then added. On following 
this course, we also obtained a yellow oil which, after being shaken 
with alkali to remove phenol, was divisible by distillation under 
13 mm. pressure into two fractions, boiling at 67 — 70° and 74 — 75° 
respectively, the latter being pure aniline. The more volatile, pale 
yellow fraction, which should have been phenyldi-imine, was 
analysed several times because the empirical formula indicated, 
namely, was difficult to reconcile with any probable 

individual. 

Qualitative examination of the substance, however, revealed the 
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properties of boti aniline and phenylazoimide, and we believe, 
therefore, that the liquid obtained in the manner described is a 
jonstant boiling mixture of those two compounds in the proportion 
iCjHj'Nj + CjHj'NHj. This conclusion is confirmed by the fact 
tPat on distilling a mixture of phenylazoimide with excess of 
aniline under the above-mentioned pressure, the lower fraction was 
a liquid agreeing in every detail, qualitative and quantitative, with 
the supposed phenyldi-imine which we obtained from diazoamino- 

benzene. 

The fact that Vaubel’s product has the composition CjHjNj is 
explained by the circumstance that, having been distilled under 
atmospheric pressure, its composition would be different fronj that 
of a product fractionated under 13 mm., and it is significant that 
an equimolecular mixture, CjHs'Ns-hCjHs-NHo, would have the 
same percentage composition as phenyldi-imine. 

Certain points in VaubeTs description of phenyldi-imine are in 
agreement with our hypothesis that his material is a mixture of 
phenylazoimide and aniline. According to his statement, it does 
not form salts with dilute alkalis, it is dissolved only in part by 
hydrochloric acid, and with sulphuric acid yields “ eine eigenthiim- 
liche, weissliche, klebrige Verbindung, die sich aber bald wieder in 
Oel und Saure scheidet,” and which doubtless consists of aniline 
sulphate impregnated with phenylazoimide. Furthermore, the 
boiling point of phenyldi-imine under atmospheric pressure was 
stated to be 162 — 164°, and the only recorded boiling point of 
phenylazoimide at such a high pressure is 161— 162°/ 754 mm. 
Moreover, the distillation of phenyldi-imine was accompanied by 
extensive decomposition and the production of a white solid, the 
composition of which was not determined ; it is highly significant 
that when phenylazoimide is allowed to mix with aniline at 150°, a 
colourless, solid base, Cj^HjoNo, is produced, accompanied by libera- 
tion of nitrogen (Wolff, Anvalen, 1912, 394 , 59). 

It remains to explain how this mixture is produced in the circum- 
stances of Vaubel’s exp^iraent. Recalling the fact, already men- 
iioned, that the solid was not removed from the alkaline liquid 
liffore acidification, it will be recognised that the supposed phenyldi- 
imiiie arose from the action of dilute sulphuric acid on a mixture 
of zinc dust and diazoaininobetizene. Supposing the acid to resolvo 
the latter into aniline and diazonium salt, a portion of which 
becomes reduced to phenylhydrazine, this base, in action with 

iazonium salt, would yield a further quantity of aniline accom- 
panied by phenylazoimide. It might be supposed that on distilla- 
tion in steam, phenylaxoimide would pass over alone, but we find 

at a faintly acid solution of aniline sulphate will yield a consider- 
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able proportion of the base when a current of steam is passeil 
continuously through the liquid. The variety of the changes 
involved in this explanation will readily account for the low yiei,) 
recorded by Vaubel and confirmed by our own experiments. 


Eipekiuestal. 

Twenty-five grams of diazoaminobenzene, freshly prepared, were 
dissolved in 100 c.c. of alcohol, and heated with 50 c.c. of 20 per 
cent, aqueous sodium hydroxide and 20 grams of zinc dust during 
two hours, in the course of which time there distilled over 125 c.c, 
of liquid containing aniline and phenylhydrazine. The pale yellow 
oil remaining in the flask became solid on cooling, and consisted of 
pure diazoaminobenzene, as stated by Vaubel; this was filtered, 
and the alkaline filtrate, after extraction with ether, did not give 
an oil when acidified and distilled in steam. In subsequent expert 
ments, therefore, the zinc and diazoaminobenzene were not removed 
before sulphuric acid was added, and in these circumstances a pah 
yellow oil slowly distilled in the steam. 

The product accumulated from 225 grams of diazoarninobenzeie 
was dissolved in ether and extracted ^ith sodium hydroxide, from 
which phenol alone was recovered ; on evaporating the ether after | 
drying with sodium sulphate about 15 grams of oil remained, 
divid^ by fractional distillation under 13 mm. pressure into 
4 grams boiling at 67—70® and 10 grams boiling at 74—75“, the 
latter consisting of pure aniline. The more volatile portion, which 
had a distinct odour of phenylazoimide, was redistilled, boiling at 
64— 65°/ 13 mm,; 

0-1385 gave 0 3300 COj and 0 0623 HjO. C = 64-98; H=5 03. 

0-1162 „ 29 0 c.c. Nj at 15° and 756 mm. N = 29-08. 
fiC'uHj-Nj-l-CjHj-NHj requires 0=65-22; H=5-17; 

17=29-61 per cent. 

When shaken with dilute hydrochloric acid a portion dissolved, 
and the solution, when freed from oil by ether, gave with hypo 
chlorite the colour characteristic of aniline, which was also indicated 
by diazotisation and coupling; the ethereal extract deposited 
phenylazoimide on evaporation, this effervescing strongly with con- 
centrated sulphuric acid or a solution of stannous chloride in hydro- 
chloric acid. The original substance also gave the intense coloat 
with hypochlorite, and when reduced with stannous chloride gave 
aniline and nitrogen, unaccompanied by phenylhydrazine, which 
should be formed if phenyldi-imine were present. With concea 
trated sulphuric acid vigorous liberation of gas took place: 
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0 3003 gave with 76 per cent. H^SO^ 43'4 c.c. N, at 20'5° and 
764 mm. N = 16'60. 

aCeHs'Nj+CjHs-NHj requires 2/3 azidic N = 16-92 per cent, 
por comparison with this material an artidcial mixture of phenyl- 
ijoiinide with considerable excess of aniline was distilled under 
[3 mffl. pressure, yielding an early fraction boiling at 62 — 65°; this 
,j 5 redistilled and analysed, the percentages of nitrogen and two- 
thirds the azidic nitrogen being in close agreement with the above, 
jjom which it did not differ by any qualitative test. 

ROTAL COLLEOB OF SCIENCE, LONDON. 

South Kensington, S.W. 


lUll.—aB-Derivatives of Adipic and ^-Methyladipic 
Acids, and the Preparation of Muconic and 
^■Methylmuconic Acids. 

By Henrt Stephen and Charles Weizmann. 

The experiments on oJ-derivatives of adipic and B-methyladipic 
jcids, of which a short account has appeared (P., 1912, 28, 95), 
hive been continued, and have led finally to some interesting 
results. The work of Markovnikov (7. Ruts. Pkys. Chem. Son., 1903, 
35, 381), and also the process discovered by the Farbenfabriken 
verm. Friedr. Bayer & Co. (D.R.-P. 221849), have made adipic and 
d-methyladipic acids accessible. It was desirable to prepare from 
these acids, on the one hand, aS-diaminoadipic and a5^1iamino-B- 
methyl adipic acids, and on the other, muconic and B-methylmuconic 
acids. 

Considerable quantities of adipic and B-methyladipic acids have 
been prepared by oxidising cycfohexanone and 4-methyIcycfo- 
iexanone respectively with nitric acid (D I'd), and the acids thus 
ohtained have been brominated. 

The bromination of these acids was carried out by the usual 
Hell-Volhard method, with the difference that thionyl chloride 
*13 used for the preparation of the acid chlorides. The use of this 
reagent leads to the formation of very pure acid chlorides. The 
product from the bromination was treated with anhydrous formic 
acid or alcohol according as the free acid or ester was required ; 
ind in this way we have prepared the o5-dibromo-acids and esters. 
These dibromo-esters have also been described by Le Sueur (T., 
1309 , 96, 273), 
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The displacement of the two bromine atoms in the above aj^, 
bromo-compounds by the amino-group was found to be a matter of 
considerable experimental difficulty. The action of ammonia, hotli 
aqueous and alcoholic, leads to the formation of pyrrolidinedicarV 
oxylic esters or acids. It was therefore thought that the treatment 
of the dibromo-esters with potassium phthalimide, and the subse- 
quent hydrolysis of the diphthalimino-compounds might lead to 
a satisfactory result. This proved to be correct especially m the 
case of the oS-dibromoadipic esters; but the oS-dibromo-JS-metbyl- 
adipic esters were found to react with potassium phthalimide with 
great difficulty, and only small quantities of the diphthalimino- 
compounds could be obtained. 

The preparation of rauconic and ^-methylmuopnic acids by 
removing two molecules of hydrogen bromide from .the correspond- 
ing dibromo-esters was also one of considerable difficulty. In this 
connexion, Willstatter and Lessing (Ber., 1902, 36, 2065) found 
that when ethyl aS-dibromoadipate was treated with methylamine 
in benzene solution, ethyl l-methylpyrrolidine-2 : 5-dicarboxylatewas 
produced. 

COjEfCH CH-COjEt , 

\/ 

NMe 

Le Sueur [he. eit.) has also observed a similar reaction in an 
attempt to obtain the unsaturated ester from the same 
dibromo-ester, by treating the latter with mono- or di-ethylaniline, 
obtaining, however, the corresponding .^-pyrrolidine compounds, 
analogous to that obtained by Willstatter and Lessing {loc. ck). 
In our experiments we have studied the action of trimethylamine 
in alcoholic solution (33 per cent.), and triethylamine in dry 
benzene, on methyl and ethyl oS-dibromoadipates and aS-dibrouio- 
B-methyladipate respectively, and have succeeded in isolating the 
corresponding unsaturated esters which on hydrolysis led to the 
acids. The yields obtained by these methods are small, due to the 
same tendency of ring formation, and here again the results 
obtained are more satisfactory in the case of the dibromo-adipic 
esters than with the homologue. As a further attempt to obtain 
the unsaturated compounds, we have treated the dibromo-esters 
with quinoline, but only very small quantities of unsaturated estere 
could be isolated. 

The diacetoxy-compounds of ethyl aJ-dibromoadipate and ethy 
aS-dibromo-B-methyladipate have also been prepared by heating tlie 
above esters with fused potassium acetate in glacial acetic acid. 
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Expebimental. 

Bromination of Adi'pic Acid. 

jii order to brominate the adipic acid obtained as stated above, 
100 grams of the acid were treated with 190 grams of thionyl 
chloride, an excess of 20 per cent, being used. The mixture was 
warmed on the steam-bath until the whole had assumed the liquid 
state, and there was no further evolution of hydrogen chloride, 
which requires about one hour for completion. Pure bromine 
(240 grams) was then added gradually during a period of forty- 
eiuht hours, and the whole continuously heated on the steam-bath 
until evolution of hydrogen bromide had ceased. , 

]i(thyl aMibromoadipale, COjMe-CHBr-CH^-CHj-CHBr-COjMe. 

This ester was obtained by carefully adding methyl alcohol to the 
hromoacid chloride prepared above, until the somewhat violent 
reaction had subsided. On cooling, the bromo-ester was poured into 
water, extracted several times with ether, the ethereal extract 
washed with a dilute solution of sodium hydrogen sulphite, and 
tnally several times with water; on removal of the ether a semi- 
solid mass remained, which was distilled under diminished pressure. 
The ester (yield, 176 grama from 100 grams of adipic acid) obtained 
boils at 182°/ 10 mm., and is a colourless liquid, which on cooling 
partly solidifies to a white, crystalline solid. 

This, after being separated from the liquid portion by pouring 
the mixture on a porous plate, was crystallised from ethyl alcohol, 
and obtained in white needles, which melted at 75°. The ester is 
soluble in methyl or ethyl alcohols, ether, benzene, or chloroform. 


Etiu/l aS-dibromoadipate, CO.Et'CHBr-CHa'CHo'CHBr-COjEt. 

This was obtained in an analogous way to the methyl ester. It 
also exhibited the same semi-solid state, and the solid modification 
at the ester was crystallised from ethyl alcohol and obtained in 
'vhite needles melting at 65°. The ester distils at 195°/ 10 mm.; 
tlir solubility was the same as for the methyl ester, and the yield 
was 180 granjs from 100 grams of adipic acid. 

aS-Dibromo-B-methi/ladipic Acid, 
COjH-CHBr'CHMe-CH,-CHBr-COjH. 

Methyladipic acid (160 grams: 1 mol.) was brominated as 
described above. The bromo-add chloride was converted into the 
'ee acid by the addition of anhydrous formic acid until the reaction 
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had ceased. A viscid, yellow oil was obtained, from which aft^j 
several weeks crystals of a5-dibromo-J3-methyladipic acid separated. 
When recrystallised from anhydrous formic acid it is obtained it 
large, white, rhombic prisms, which melt at 138° . The acid h 
soluble in the usual organic solvents, and sparingly so in hot 
water ; 

0'2148 gave 0'2101 COj and 0-0599 HjO. C=26-6; H=3-l. 

0 1665 „ 0-1941 AgBr. Br=49-9. 

CyHioOjBrj requires C=26-4; H=3-l; Br = 50-3 per cent. 


Methyl aS-Dibromo-$-metkyladipate, 
COjMe-CBBr-CHj-CHMe-CHBr-COjMe. 

This was obtained from the bromo-acid chloride on treatment 
with methyl alcohol. It is a colourless liquid boiling at 167—168“/ 
12 mm., and could not be prepared in the solid form; a yield oi 
64 per cent, of the acid used was obtained. 

Ethyl aS-Dibromo-$-me.thyladipate, 
COjEt-CHBr-CHj-CHMe-CHBr-COsEt. 

This was prepared in an analogous manner to the above; it is a 
colourless liquid, which distils at 180°/ 10 mm., and also does not 
soUdify ; a yield of 72 per cent, of the acid used was obtained. Even 
when these esters were prepared by esterification of the solid 
aSKlibromo-^-methyladipic acid they could not be obtained in the 
solid state. 

Ethyl aS-Diacetonyadipate, 
COjBt-CH(OAc)-CH 2 -CH 2 -CH(OAc)-COjEt. 

This ester was obtained by beating in an oil-bath 36 grams of 
ethyl o5-dibromoadipate wifh twice the theoretical quantity of fused 
potassium acetate (40 grams) in a large excess of glacial acetic acid, 
at 160° for eight hours. The product was poured into water, the 
ester extracted several times with ether, and the ethereal solution 
shaken several times with dilute sodium carbonate solution to 
remove traces of acetic acid, washed with distilled water, and dried. 
On removal of the ether the ester was distilled, and a colourless 
liquid boiling at 195°/ 10 mm. was obtained; this, on cooling, gave 
a white solid, which crystallised from ethyl alcohol in small, white 
needles, melting at 73°. (Yield, 15 grams.) The pure diacetate can 
be distilled without decomposition under the ordinary pressure; 

0-1466 gave 0 2861 COj and 0 0898 HgO. 0=53-2; H=6-5. 

requires C=52-7 ; H=6-8 per cent. 
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ttihyl aS-Biacetoxy-$^ethyladijiate, 

C 03 Et'CH( 0 Ac)'CHM 6 -CHi,-CH( 0 Ac)-C 02 Et. 

This WAS obtained in the same way as the previous compound, 
jt is a white solid, which crystaliises from ethyl alcohol iu white 
needles melting at 66°, and boiling at 182°/ 10 mm.: ’ 

0 1022 gave 0-2031 COj and 0-0647 HjO. C=54-3; H=7-04. 

CijHyOj requires C=54-2; H=7-2 per cent. 

Both diacetoxy-compounds, like the corresponding dibromo-com- 
pounds, occur iu two modifications, namely, as liquids and solids. 


Ethyl at-Diphthaliminoadipate, 
C0jEt-CH(N<^^CnH,]-CH3-CH,-CH(N<®^>C,H,)-CO3Et. 

This ester was obtained by heating 50 grams of ethyl oj-dibromo- 
adipate with 70 grams of potassium phthalimide, using a quarter of 
a molecule excess of the latter, in xylene in an oil-bath' at 
135—140° for twenty-four hours, the xylene being gradually 
diatilled from the product during the last hour of the heating. The 
crude product obtained, which was a deep honey-yellow, semi-solid 
cake, was then poured into water and distilled in a current of 
steam to remove remaining trac^ of xylene. On cooling, the 
product was extracted with carbon disulphide, which separates the 
ercess of phthalimide from the condensation product, only the latter 
being soluble in carbon disulphide. The extract was then dried, 
the carbon disulphide removed by distillation, and the oily residue 
submitted to distillation under diminished pressure. A pale yellow 
liquid boiling at 200 — 210°/ 10 mm. was obtained, and it solidified 
on cooling to a white solid, which crystallised from ethyl alcohol 
in colourless needles melting at 115°.«- It is soluble in methyl or 
ethyl alcohols, and very soluble in carbon disulphide : 

0-1731 gave 0-3976 COj and 0 0739 H^O. 0 = 62 77; H=4-77. 

0-1701 „ 7-4 c.c. Nj at 18° and 764 mm. N=5-S8. 

C^jH^OgNj requires 0=63-3; H=4-8; N=6-7 per cent. 


aS-Diphthaliminoadipic Acid, 

C0,H-CH(N<g[^0eH.)-CH,-CH3-CH(N<^^C,H,)-CO3H. 

This acid was obtained frwn the above ester by (a) hydrolysis of 
the ester with an excess of a glacial acetic acid solution of hydrogen 
bromide at the ordinary temperature, or (b) by hydrolysis of the 
ester with the necessary quantity of alcoholic potassium hydroxide. 
In the first case (a), the acid was obtained directly as a solid on 

VOL. cm, X 
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addition of water to the glacial acetic acid solution. ; In the other 
case (b), the “free acid was obtained from t}ie alkaline solution on 
addition of hydrochloric acid in the cold. It is a pale yello^^ 
crystalline powder, which does not melt at 270®, and la soluble io 
glacial acetic acid, from which it can be crystallised. It is insoluble 
in water, but sparingly soluble in ethyl alcohol:' 

0-2016 gave 0 4434 COj and 0-0724 HjO. C=60 00; H=3'96. 
C 22 HijOjN 2 requires C=60'5; H=3'7 per cent. 


aS-Diphthalaminoodipic A eid, 
C02H'CH(NH-C0-CjH,-C02H)-(j!Hj 
COjll-CH(NH-CO-CeH,-COjH)'CH, ■ 

Twenty-four grams of ethyl oJ-diphthaliminoadipate were treated' 
with a solution of 20 grams of potassium hydroxide dissolved in its 
own weight of water; a vigorous reaction set in, and when this had 
subsided the mixture was heated on the steam-bath for some thus 
until a clear solution had been obtained. The solution was then 
cooled on ice and carefully neutralised with the exact quantity of 
5il'-hydroohloric acid. A solid separated, which was washed free 
from potassium chloride with water, and crystallised from hot 
water. It was obtained as a fine, crystalline powder, which when 
dried at the ordinary temperature contains two molecules of water 
of crystallisation: 

0 1960 gave 0-3804 COj and 0'0736 HjO. C=52'3; H=4'7. 

0-7510 lost 0-0532 at 100°. HjO = 7'08. 

C22H2jOi(,N2,2HjO requires C=52'00; H=4'7 ; H 2 O = 7'08 per cent 

A sample of the acid dried at 100° gave the following results; 

0-1252 gave 0'2570 COj and 0 0516 HjO. C=66-3; H=4'3. 

C 22 H 2 oO ,^2 requires G=55-9; H=4'2 per cent. 

The acid after being dried at 100° is insoluble in hot water, but 
soluble in sodium carbonate solution, from which it is again precipi- 
tated in the insoluble form on addition of hydrochloric acid. On 
fusion the acid begins to decompose at 119° with evolution of carbon 
dioxide. 

aS-Diamirwadipic acid, 

C02H-CH(NHj)-CH,-CH2-CH(NHj)'C02H, 
was obtained by treating the above acid with concentrated hydro- 
chloric acid, the free acid being obtained by neutralising the solu- 
tion of the hydrochloride with dilute aquebue ammonia. 

The crude acid was converted into the copper salt by boilicg 
with an aqueous suspension of copper hydroxide, filtering, sad 
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allowing the copper salt to cryatsUiae. It is obtained in this way 
in blue, crystalline plates : ’ 

0-5840 gaveCu=227. 

0-4537 lost 0-0591 at 110°. 13-02. 

C6HioOiN2C'u,2HjO requires Ou=23-2; H2O=13-05 per cent. 
Tbe dried copper salt is insoluble in water. These observations 
ate in agreement with those of Sorensen and Andersen (Zeitsch. 
physiol- Chem., 1908, 66, 266). 


fhe Action of TrimethyUmine and Triethylamine on Methyl and 
Ethyl oA-Dibromoadipatei, and Methyl and Ethyl aS-DHromo- 
p-methyladipatea respectively. 

Methyl aJ-dibromoadipate (64 grams) was heated in sealed tubes 
with a slight excess over the theoretical quantity of a 33 per cent, 
alcoholic solution of Jrimethylamine for thirty-eight hours at 
100-105°. The product was diluted with anhydrous ether in order 
to separate trimethylamine hydrobromide, filtered, and the filtrate 
poured into water, extracted with a further quantity of ether, and 
the ethereal extract washed several times with dilute hydrochloric 
acid. The dried ethereal extract was evaporated, and the residue 
submitted to distillation under diminished pressure, 

A colourless liquid began to distil at 1850/12 mm., and solidified 
on cooling to a white, crystalline solid, which was unsaturated and 
free from bromine; after crystallisation from ethyl alcohol it melted 
at 158°, which is the melting point of methyl muconate {Eer., 1902, 
35, 1148), The yield was about 3 grams of solid ester, which was 
hydrolysed by means of methyl-alcoholic potassium hydroxide to the 
free acid. This was crystallised from hot water, and a white, crystal- 
line powder melting and decomposing at 298° was obtained. 

Replacing the methyl ester by the ethyl ester made no difference 
in the actual yield of muconic acid. The ethyl ester of muconic 
acid distilled at 200°/12 mm. 

In a amllw viay ethyl and methyl o8-dibromoadipates were 
heated with triethylamine diluted with dry benzene in a sealed tube 
for tts same time at 110°. The same unsaturated esters were 
obtained, but the yield did not improve. 

The washings obtained by treating the ethereal extract with 
hydrochloric acid were evaporated nearly to dryness with animal 
charcoal, filtered, and then evaporated to dryness under diminished 
pressure; a white, crystalline solid was obtained, which on treat- 
oent with moist silver oxide gave the characteristic odour of tri- 
methylamine. After removing the silver chloride formed, the 
^ was concentrated in a vacuum, and a viscid, syrupy liquid 

T 2 
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remained, which, however, did not distil, and nothing of definite 

composition could be isolated. nn -ni 

Ethyl P-methylmiiconate, (XljEt'CHICMe-CH.CH-COjEt, 
obtained in a similar way to that stated above when ethyl 0 ^ 1 . 
bromo-6-niethyladipate was treated with trimethylamine in 33 pet 
cent, alcoholic solution, or with triethylamine in dry benzene, Aj 
in the previous case, the yields were very poor, and the substitu- 
tion of the methyl ester caused no alteration in the result. A basic 
substance was apparently removed, as in the case of the adipic 
compound, on washing the ethereal extract with hydrochlonc acid; 
but on similar treatment no compound of definite compoaitioa 
could be isolated. The ethyl ester is a colourless liquid boiling at 
175° / 10 mm., which showed a tendency to crystallise, but remained 
in a semi-solid condition. 

Methyl ^methylmueonate, COaMe-CH.CMe-CH.CH-COjMe, ob 
tained by the same method as in the case of the ethyl ester described 
above, is a colourless liquid boiling at 1450/9 mm. It could not be 

obtained in tbe aoUd state. _ 

In some experiments we have found that etbyl-alcobolic barium 
hydroxide also gave very good results when used to hydrolyse tiese 
unsaturated esters, especially in the case of the esters of 6-metbyl. 
muconio acid. The two esters above were hydrolysed with alcoholic 
barium hydroxide, and the free j8-methylmuconic acid was obtained 
by precipitating the barium salt with dilute hydrochloric acid. 

fi-Methylmuconic acid, COjH-CH.CMe'CH.CH’COjH, is a white 
solid which crystallises from hot water as a crystalUne powder; it 
may also be crysUllised from acetic acid, and melts and decom- 
poses at 235° : 

0'1054 gave 0'2077 CO, and 0'0486 HjO. C=53'74; H=512. 
CjHA requites C= 53 84 ; H = 512 per cent. 

The Victoria Unitebsitt, 

MA-vonEaxER. 


XXXIIL— XAe Chemistry of the Glutaconic Adds. 
Part VII. The Normal and Labile Forms of 
ay-Dimethylglutaconic Acid and their Reduction to 
ds-ay-Dimetbylglutaric Acid. 

By JocELVN Field Thoepe and Aethdb Samuil Wood. 

The experiments described in the preceding parts of this series haw 
led to the conclusion (T., 1912, 101, 1740) that the so^ialled ster» 
isomeric forms of the "mobile” acids of this group are m ream? 
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structural isomerides, which may be represented in the case of, 
jgr example, o-methylglutaconie acid, by the expressions : 

-(jJMe-COjH CMe-COjH 

CH, CH 

-CH-COjH CH,-COj 

Normal state. Labile state. 


The conclusion was also drawn (ibid., p. 871) that there is con- 
siderable analogy between the normal states of these acids and the 
corresponding 1 : 3-dicarboxylic acids of the aromatic series, and 
that the normal state of, for example, glutaconic acid, may be 
considered as analogous to isophUialic acid : , 

H H C C 

COjH-C- -C'OOjH O^H-C- -i-CO»H 

\t/ \ , / 

CH 

Glutaoonic acid. IsoPbthalic acid. 


and that, therefore, this state is to be regarded as the meso- or 
non-resolvable form, and as having a cis-structure in which both 
carboxyl groups are on the same sides of the terminal tetrahedrons ; 
the racemic or trunj-modification being incapable of existence * : 


H 

-{-CO,H 

H--H 


H 


H 

COjH-'- 

H--H 

H 


Meso-form. 


Racemic form. 


At the same time the weight of experimental evidence points to 
the conclusion that the labile forms of the acids of this series also 
possess a structure in which both carboxyl groups are on the same 
sides of the terminal tetrahedrons, and that it is only in special 
circumstances, that is to say, when groups of high molecular weight 
enter the molecule, that sufficient stability is conferred on this 
state to render the frans-modification capable of isolation (ibid 
p. 1739) : 

CR'CO^H 

CH-CHR-COjH COjH-CHR-CH 

cw-Labile acid. rraiur-Labile acid. 

There appears to he only one way by which the ci*-configuration 
of the two states of these acids can be definitely proved, and that is 

This ccnclusinn is' also snpported by the eaperiments carried out by Mr. C. R. 
of ibis University, which show that the brucine salt of glutaconic acid 
™ M separated into fractions differing in their rotatory power. 
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by choosing some derivative of glutaconic acid substituted by the 
.am. alkyl group on both the a- and y-carbon atoms, and by reduc- 
ing both the normal and labile states of this acid to the correapoad- 
ing derivative of glutaric acid. If our assumption is correct, 
then both the normal and labile forms should yield the efs-modifi- 
oation of the substituted glutaric acid, thus : 


-CE-COjH 

-CH-COjH 

Normal dialkjl acid. 

CR^CO.H 
w ^ 

(^H 

OHE'CO^H 

Labile dialkyl acid. 




(jJHR-COjH 

CH, 

CHE-COsH ■ 
eu-Dialkylglutaric 
■ acid. 


Tie acid beat suited for our purpose was evidently ay-dimethyl- 
glutaconic acid, because the well-defined forms of ay-dimethyl- 
glutaric acid, melting at 128® and 141° respectively, are readily 
recognisable'; and, moreover, the presence of any trons-modification 
mixed with its cts-isomeride couid be detected owing to the produc- 
tion of the equilibrium mixture of the two forms which melts 


at 105®. , . „ . 

ay-Dimetbylglutaconic acid bas been described m Part 11, of this 
series (T., 1911, 99, 2217), and waa shown to yield both the normal 
and hydroxy-anhydride, the former being converted into the latter 
on distillation: 


-CMe’CO 
CH, )0 
-CMe-W 

Normal aobyilride. 


(^Me— CO 

)0 

CMelCfOHf 

Hydroxy-anhydride. 


Both the normal and hydroxy-anhydride yielded the normal acid 
melting at 147® on treatment with water, and it was not found 
possible to isolate the labile modification of the add. Since that 
time, however, more experience has been gained respecting the 
treatment necessary for the isolation of the labile acids of this 
series, and we now find that under suitable conditions the hydroxy- 
anhydride of oy-dimethylglutaconic add can be converted into the 
labile form of the add which is a well-defined substance melting 
at 118°. Labile ay-dimethy!glutaconic add, like the other labile 
adds of this series, is readily converted into the normal acid en 
treatment with mineral acids, but is remarkably stable towards 
alkali, and can be boiled with a concentrated aqueous solufaoa ol 
this reagent without undergoing change. It was therefore r uc 
by sodium amalgam, in aqueous solution, without oarbomc sa 
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jlie compl^ly reduced product was found to be cis-oy-dimethyl- 
glutaric acid melting at 128®^ no trace of tbe froTM-modification 
jr of the equilibrium mixture could be detected. 

The reduction of the normal form of oy-dimethylglutaconic acid 
^as effected under similar conditions, but in the first instance it 
ffjs proved by experiment that this form of the acid is not affected 
ij concentrated alkali. It will be remembered that the normal 
form of 8-methylglutaconic acid is completely converted into the 
salt of the labile acid on being boiled with a concentrated aqueous 
joltttion of potassium hydroxide, and it therefore follows that, if 
the normal form of oy^dimethylglntaconic acid behaved in the same 
manner, reduction in alkaline solution might cause a partial 
conversion of one form into the other, and hence detract from the 
value of the experiment. As a matter of fact, it was found 
that the normal acid is quite unaltered even on prolonged boiling 
with concentrated aqueous alkali, and the reduction was therefore 
carried out under the same conditions as were employed with the 
labile acidi at the same time, a similar experiment was conducted 
in the presence of excess of carbonic acid, and in both cases the 
completely reduc^ product was found to be cis-oy-dimethylglutaric 
acid melting at 128°. 

During these experiment it was noticed that the normal form of 
the acid resists the action of the reducing agent to a greater degree 
than the labile modification, for whereas the latter is completely 
reduced after the second treatment with excess of sodium amalgam, 
the former requires to be treated at least four times before a product 
is obtained which no longer decolorises permanganate. 


Exfebihental. 

LaMe ay-Dimeihtflfflutaconk Acid, C'O^H-CMeiCH-CHMe-COjH. 

After several unsuccessful attempts to prepare this substance it 
was ultimately obtained by treating the hydroxy-anhydride with a 
concentrated aqueous solution of alkali hydroxide under the follow- 
ing conditions. Five grams of the hydroxy-anhydride were mixed 
with 20 c.c. of a 50 per cent, solution of potassium hydroxide, and 
tept with constant shaking at a temperature of 30°. At the end 
of five hours the clear, colourless solution was diluted with water 
and mixed with rather less than the theoretical amount of hydro- 
chloric acid required to neutralise the free alkali in the solution. 
The liquid was transferred to a separating funnel, covered by ether, 
and then treated with slightly more than the amount of hydro- 
chloric acid required to combine with the remaining quantity of 
lodium salt in solution. The add was added in small portions at a 
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time, and after each addition the funnel was vigorously shaken. 
The ether was then separated, dried, and evaporated, when it left 
an oily residue which solidified on being scratched, and wjj 
obtained in microscopic needles melting at 118° by crystallisation 
from a little water : 

0-2072 gave 0-4023 COj and 01143 HjO. 0= 52-95 ; H = 6-13, 
C,H,q 04 requires C=63-2; H=6-3 per cent. 

The mother liquor from the ether extraction yielded on further 
extraction an acid which evidently contained a small amount of the 
normal acid. 

The labile acid is more soluble in water and in ether than its 
normal isomeride, but does not differ from it in its behaviour 
towards metallic salts. There is a marked difference in the 
behaviour of the two compounds towards acetyl chloride, for when 
the labile acid is treated with tlm reagent under the same experi- 
mental conditions that produce the normal anhydride from the 
normal acid (T., 1911, 99, 2235), it is converted into the hydroxy- 
anhydride melting at 76°. 

The deduction of the Labile Acid to ds-ai-Dimethylglutaric Acid. 

The reduction was effected by sodium amalgam in aqueous solu- 
tion. Tea grams of the acid dissolved in dilute alkali were treated 
with successive portions of 29 grams of sodium as 3 per cent, 
amalgam, the solution being cooled throughout the reduction by 
running water. Since the acid extracted from the acidified 
product by ether still possessed the property of decolorising alkahne 
permanganate, the reduction was repeated with the same amount 
of amalgam as before. The final product, which was solid, did not 
reduce permanganate; it was crystallised from water, and obtained 
in needles melting at 128°. (Found, 0=52 41; H = 7-53. 
requires 0=52 5; H=7-5 per cent.) 

The acid was characterised as cis-o-y-dimethylglutaric acid by 
conversion into the anhydride melting at 95° by the action of 
acetyl chloride. Excepting for a trace of a solid of lower melting 
point, this acid appeared to be the only substance formed by the 
reduction of the labile acid. 


The Reduction of the Sormal Acid to da-ay-Bimethylglutaric Add. 

In the first instance it was proved by experiment that the normal 
acid is not affected by prolonged boiling with 20 per cent, aqueous 
alkali, and for this purpose the acid dissolved in the alkali was 
heated to the boiling point for five hours. The acid was extracted 
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practically unchanged, from the acidiged solution, by ether. The 
reduction was then carried out in precisely the same manner as 
^th the labile acid, only in this case the product did not cease to 
jecoloriss permanganate until the reduction had been effected four 
times. The recrystallised acid melted at 128° (Found, 0=52-38; 
H=7-58. CjHuOl requires C=62-6; H=7-5 per cent.), and gave 
tlie characteristic anhydride of CM-oy-dimethylglutaric acid on 
treatment with acetyl chloride. In this case also no trace of the 
(ratiJ-acid could be detected, although, as was to be expected from 
tlic repeated extractions with ether, the yield of the saturated acid 
vas considerably less than in the case of the labile acid. 

In order to show that the alkali hydroxide generated during the 
reduction had no effect on the nature of the product, a similar 
reduction was carried out in the presence of excess of carbonic acid. 
Ihe same result was obtained. 

TbE SoEBT RESEAKCU LiBORirOEV, 

TSE tJXIVEESriT, Seepfield. 


XXXIV . — The Measurement of Tryptic Protein Hydro- 
lysis by Determination of the Tyrosine Liberated. 

By Samuel James Manson Aunn and Thomas Duncan 
Mosscbop, B.Sc. 

Of the numerous methods described for following the course of 
protein hydrolysis, that described by Brown and Millar (T., 1906, 
89, 145) apparently offers many advantages, since it is volumetric 
in character, easy of manipulation, and in the hands of these 
authors gave good results. The method, in brief, is baaed on the 
estimation, by absorption of bromine, of the tyrosine formed during 
tryptic digestion, and is carried out along the lines suggested by 
J. H, Millar (Tram. Guinness Research Laboratory, 1903, Part I.). 
The tyrosine-containing liquid is acidified with hydrochloric acid 
to which sodium bromide is added, and the solution thus obtained 
is titrated with standard sodium bromate solution. The product 
»i reaction is dibromotyrosine, 

We had occasion to study this method during the preliminary 
work attending another investigation, and found that, as originally 
scribed, the method is difficultly workable, but can be made 
sse u by the introduction of several modifications. 
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Use of Starch and Potassium Iodide as Indicator. 

J. H. Millar originally used the persistence of the yellow colour 
of bromine to mark the end-point of the reaction, hut also states 
that starch and potassium iodide may be used as indicator of fej 
bromine. The latter method was adopted by Brown and Millar. 

Jn colourless solutions the yellow colour induced by excess of 
bromine may certainly be used to show the completion of the 
reaction, but this is impossible in ordinary protein digests, and the 
use of starch and iodine is also impossible, as a little consideration 
might show, since hydrochloric acid itself will liberate sufficient 
iodine from potassium iodide to cause coloration of the starch, 'ffe 
tried the eflect of acidifying the solution with other weaker adds 
(such as phosphoric, citric, and acetic acids), but on keeping for a 
period equivalent to the length of time occupied by a titration 
they also liberate iodine and mask the end-point. 


Use of Methylviolet as Indicator. 

Attempts were made to utilise the oxidising power of bromine in 
discharging the colour of organic dyestuffs, but with only partial 
success. Good results were, however, obtained by using the well- 
known stain, Gentian-violet, which shows marked colour changes. 
Gentian-violet is the commercial name given to a mixture of Methyl- 
violet, Crystal-violet, and dextrin, and the colour changes were 
found to be due to the Methyl-violet (pentamethylpararosaniline 
hydrochloride). In the acid solution used for titration this dyesM 
becomes olive-green, and the addition of sodium bromate or traces 
of free bromine causes a sharp change to a deep bluish-violet. The 
change is very marked and exceedingly sharp, although the colour 
fades after several minutes. Excess of bromine or sodium bromate 
solution discharges the blue colour, changing it to a diirty yellow. 

Bate of Brominaiion of Tyrosine, 

Tyrosine rapidly takes up bromirie to form dibromotyrosine, and 
the absorption at first is very rapid, but falls off considerably, under 
the conditions of titration, towards the end of the reaction, as is 
shown by the following casa 

Twenty-five c.c. of iV/25-tyrosine solution in 6 per cent, hydro- 
chloric acid and 20 c.c. of 20 per cent, sodium bromide solution 
were titrated with i?/20-soclium bromate; 0'6 c.c. of the latter ww 
added at a time as long as the bromine was absorbed at once, and 
then two drops at a time until the reaction was complete. 
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Up to 


i\r/20’3odium 

bromate 

used. 

Tyrosine 

brominated. 

Time taken for 

O.G. 

Per cent 

absorption of bromine. 

V‘0 

55*1 

8*0 sec. (normal shaking) 

8*0 

62-9 

3-5 „ 

9*0 

70-8 

60 „ 

11*0 

8«'6 

90 „ 

12'0 

94*5 

25 0 „ 

12*4 

97*6 

2 min. 

12-6 

99 2 permanent after 30 min. 


Tie falKng off of the rate of bromination ahowa the impossibility, 
any case, of the Tise of starch and potassium iodide as indicator, 
and precludes the use of any indicator witdiin the experiipental 
liquid, since free bromine may be present for a short time in the 
solution, and yet be absorbed by tbe tyrosine on keeping. 


Method Vted. 

hiicaioT. — Methyl-violet or Gentian-violet may, however, be 
satisfactorily used as an outside indicator. The colouring matter 
is made of 1 pr cent, strength in 70 per cent, alcohol, and about 
ten drops of the solution are added to 10 c.c. of 5 per cent, hydro- 
chloric acid. This liquid is dotted over a white tile in the usual 
maimer, and tested with the experimental liquid from time to 
time, With a little practice and after doing a preliminary titration 
the end of the reaction, as indicated by the formation of the blue 
colour, may be detected with accuracy. 

On the tile, water alone produces a very similar colour, but 
dilute acid effects no change. Free bromine water of all strengths 
fill not give the colour change, but does so with practically the 
lame delicacy when dissolved in sodium bromide solution. This may 
he due to the formation of an unstable perbromide or similar 
compound with the Methyl-violet, or possibly to its action as nascent 
bromine (as in the actual titration of acid bromide solution with 
sodium bromate), the sodium bromide solution acting as NaBr,mBr. 

frocedtire.— The solution to be titrated is made of not more 
ftan 5 per cent, acidity with hydrochloric acid. A lower concen- 
tration of acid than 2 per cent, turns the indicator blue, whilst a 
higher concentration than 5 per cent, turns it yellow. To the acid 
solution is added 15 — 20 c.c. of 20 per cent, sodium bromide, and 
the liquid is then titrated with W/ 20-sodium bromate. Brown and 
Millar used W/S-sodium bromate solution for titration, but since it 
is seldom that more than 1 c.c. of solution of such strength is 
required, more accurate results are obtained by using the more 
dilute liquid. 

Towards the end of the reaction at least thirty seconds should 
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elapse between successive additions of the sodium bromate, and the 
reaction is beat carried out in a stoppered bottle, which can be 
vigorously shaken after each addition. 

Under these conditions sufficiently accurate, comparable results 
can be obtained to make the method extremely useful. Dihromo- 
tyrosine only is apparently formed. Sodium bromate corresponding 
with 6 molecules of bromine were added to a known weight of 
tyrosine dissolved in dilute hydrochloric acid, and mixed with 
s^ium bromide, and the mixture allowed to remain for twenty-four 
hours. At the end of that time the excess of bromine was 
estimated, and the amount absorbed was found to be practically 
only 2 molecules. 

The following results were obtained with tyrosine and tyrosine- 
containing mixtures of strengths unknown at the time: 


Weight of 

Ar/20-Bromate 

Weight of 


tyrosine used. 

solution usod. 

tyrosine found. 

Error. 

(jram. 

C.c. 

Gram. 

Per cent. 

0‘1274 

9-80 

0*1274 

nil. 

0*1460 

11-45 

01495 

•f2-3 

0*1559 

11-80 

0*1576 

1-09 

♦01000 

7-60 

0*1010 

1-0 

♦0*0481 

8-65 

0*0483 

0-4 


• In solutions containing tyrosine, leucine, asparagine, and ammonium chloride. 

Experiments carried out with edestin digested in dilute sodium 
carbonate solution with trypsin, and corrected for the bromine 
absorbed by the protein, confirmed Brown and Millar’s contention 
that the method can be used for determining tyrosine in presence 
of proteins and other early cleavage products, and also that practi- 
cally the whole of the tyrosine is liberated in the first stages of 
tryptic digestion. 

Depaktmest of AGRicniTURAi Chemistry, 

University College, Reading. 


XXXV . — The Soluhility of Sulphanilic Acid and its 
Hydrates. 

By James Charles Philip. 

In the course of another research it became desirable to ascertain 
exactly the conditions of stability of the different hydrates of 
sulphanilic acid. According to earlier investigations (see Laar, 
J. fr. Chem., 1879, 20 , 242; Ber., 1881, 14 , 933), both dihydrate 
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fflonohydrate exist, but the conditions of temperature and 
5 oiicentretion under which they separate from solution have not 
jjjeu determined. The solubility of sulphanilic acid has accord- 
ingly been measured at a number of temperatures between 0° and 
55 ", whilst, in addition, the composition of the solid phase in equili- 
IjiiaiB with the saturated solution was determined in each case. 

Xhe .investigation has shown that the stable solid in contact 
^ith the saturated solutions is dihydrate from 0° to 21°, mono- 
liydrate from 21° to 40°, and anhydrous acid from 40° upwards. 
In previous determinations of the solubility of sulphanilic acid (see 
polinski, Ber., 1905, 38 , 1835), this change in the character of the 
solid phase as the temperature rises has been overlooked, and the 
attempt has been made to represent the variation of solubility 
^th temperature as a continuous curve. As will be seen from the 
determinations of solubility recorded below, this cannot be done. 
In some cases, indeed, two distinct values were obtained for the 
solubility at a given temperature, and investigation revealed the 
lact that the difference in solubility was associated with a difference 
in the solid phase present. 

The equilibrium between the solid hydrates and the water vapour 
in the surrounding atmosphere also presents points of interest. 
Chief among these is the difference in the behaviour of the dihydrate 
and the monohydrate in regard to dehydration. Under conditions 
in wl^ch the monohydrate is unaltered, the dihydrate loses all its 
water, and leaves the anhydrous acid. This is probably due to 
suspended transformation in the case of the monohydrate, but it 
has been frequently observed that the rate of dehydration of the 
dihydrate exhibits no change at the point corresponding with the 
monohydrate. This fact suggests that the molecules of the 
dihydrate, when deprived' of water, may yield those of the 
anhydrous acid directly, without passing through the monohydrate 
stage, and further evidence of this kind, if obtainable, would throw 
light on the manner in which the water molecules are attached in 
compounds containing water of crystallisation. 

Whilst this appears to be the normal course of dehydration of 
'.he dihydrate, it was observed in a few cases that the process 
stopped at the monohydrate stage, although the conditions were 
those in which other samples of the dihydrate had lost all their 
water. 

from experiments in which the hydrates were kept in closed 
wsels over sulphuric acid of different strengths, and weighed from 
time to time, the dissociation pressures were deduced. At 20° the 
dihydrate remains of constant weight in an atmosphere with an 
aqueous vapour pressure higher than about 16‘5 mm. of mercury, 
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whilst the corresponding limit for the monohydrate is about 12 
of mercury. The latter figure was confirmed by direct measuremeit 
of the dissociation pressure in a tensimeter. 

Expebikental. 

/ 

The sulphanilic acid employed in the investigation was obtained 
by recrystallisation of the best commercial acid. The purity of 
the recrystalUsed material was established by dissolving a known 
quantity in water, and titrating with a carefully standardised 
sodium hydroxide solution. 

In the determination of solubility the point of equilibrium was 
reached from both sides. In one tube, water was stirred up with 
excess of sulphanilic acid; in another tube, a solution which had 
been saturated at a somewhat higher temperature was treated 
similarly. The two tubes were immersed in a constant temperature 
bath, and the stirring was continued for six to seven hours at least. 
The equality of the values obtained for the solubility in the parallel 
experiments was a guarantee that equilibrium between solid aud 
solution had really been reached. In some cases, where intermittent 
shaking was employed instead of continuous stirring, the time of 
contact of solid with solution was correspondingly longer. 

When sufficient time had been allowed for the attainment of 
equilibrium, two samples of the saturated solution were drawn into 
separate pipettes through cotton-wool plugs, and immediately dis- 
charged into weighed flasks. In this way, known weights of satur- 
ated solution were obtained, and the sulphanilic acid present was 
then estimated by titration with standard sodium, hydroxide 
solution. 

When the extracts had been made, the remaining solution, along 
with the excess of solid, was thrown on a filter, and the liquid was 
removed as completely as possible with the aid of a pump. After 
the solid had been further dried by pressing between filter paper 
for about ten minutes, a portion was weighed out and left overnight 
in a vacuum desiccator containing concentrated sulphuric acid. In 
these circumstances the water of crystallisation of sulphanilic acid u 
rapidly and completely removed. The dihydrate contains 17'2 per 
cent, of water, and the monohydrate 9’42 per cent., so that this 
method of examination showed clearly whether the solid in equih- 
brium with the saturated solution had been dihydrate, mono- 
hydrate, or anhydrous acid. 

The results obtained for the solubility are recorded in 
following table, and are represented graphically in Fig. 1- Th® 
tmnperatures shown in the table are corrected values, based on 
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j of the thermometers actually used with a standard 

Ijjttument. 


(Jams of anhydriina acid 
per 100 g^s 

Temp, of solution. Solid ptaae. 
fjil" 0‘444 dihyiate 

7-2 0S22 

13-3 0-841 


ig -9 1-187 mooohydrate 

B-1 l-38< 


Orams of anhydrous acid 
per 100 grams ' 

Temp, of siilutiou. Solid phase. 
31-1 1-862 moDohydrate 

87 2 2-004 

44-0 2-44 „ 

44-0 2-36 anhydrous acid 

47-5 2-62 

64-5 2-85 


Particular interest attaches to the figures obtained at 18-9° and 
44 0°. In two experiments at the former temperature, diflerent 


Fio. 1. 



Temperature. 

values of the solubiUty were recorded, and examination of the 
aelid phase m each case showed that the higher value was obtained 
15 presence of the monohydrate, which is metastable at 18-9°, whilst 
the lower solubility was given by the stable dIhydrate. Similarly, 
* 0 , the, higher value of the solubility was given by the mono- 
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hydrate, which is the metastable phase at this temperature also^ 
and the lower value by the anhydrous acid. 

The dihydrate of sulphanilic acid, obtained by cryatallisatioj 
from its solutions below 20°, is a highly efflorescent aubstance, and 
if exposed to the air of the room, loses almost all its water in twelve 
hours, ultimately becoming anhydrous. The monohydrate, on the 
other hand, has on several occasions been similarly exposed, side by 
side with the watch-glass containing the dihydrate, without losing 
weight at all. In one experiment, indeed, the monohydiate 
retained its weight unchanged for over a fortnight, and even then 
showed no sign of losing water. This may be an instance 
suspended transformation, but the comparative rates of dehydra- 
tion of the two hydrates, obtained in other experiments, indicate 
that the process is different in the two cases. 

A specimen of the monohydrate, kept in a closed vessel (a desic- 
cator) over 49 per cent, sulphuric acid, lost weight slowly, and after 
two days still retained half its water of crystallisation. A specimeii 
of the dihydrate, on the other hand, exposed in the same vessel, 
lost weight rapidly, as shown by the following record : 

Time of exposure. 

3 '6 hours 
70 ,, 

22-6 „ 

Alter $ liours farther j 
in a vacuum desiccator ) 

It will be seen that the dihydrate loses weight at a nearly uniform 
rate, whether its content of water is above or below that corre- 
sponding with the monohydrate. It is true that the rate of loss 
of weight becomes lower when dehydration is nearly complete, but 
the uniform rate persists until the point corresponding with the 
monohydrate is well passed. ^ 

The difference in the behaviour of monohydrate and dihydrate 
is clearly brought out by Fig. 2, in which two dehydration curves, 
similar to many others which have been recorded, are reproduced. 
Slightly moist crystals of the monohydrate were weighed out on a 
watch-glass, and this was kept all the time in the bsdance case, the 
air in which was partly dried by a few dishes containing concen- 
trated sulphuric acid. Weighings made from time to time showed 
how the dehydration was proceeding. The curve A, obtained by 
plotting the weight of water (in centigrams) held by 1 gram of 
anhydrous acid at various times, shows that in the case of the mono- 
hydrate the mechanically held moisture comes off rapidly, and that 
when the composition has reached the point corresponding with a 
water content of 1 molecule per molecule of anhydrous acid, there 


Per cent, 
loss of weight. 
e-7 
13-3 
17-0 

17-4 
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js practically no further lose of weight under the conditions of the 
experiment. Curve S is a graphical reproduction of the corre- 
sponding record obtained with slightly moist crystals of dihydrate 
exposed to the same conditions. The chief features of curve B are 
tte change of slope about the point corresponding with the 
ditydrate, and the absence of a break, or even a change of direc- 
at the point corresponding with the monohydrate. It is 
perhaps worth noting that the crystals, whether of monohydrate 
or dihydrate, employed in these experiments, had been bltered from 
their mother liquors and then transferred directly to the watch- 
olasses without grinding or further drying. 

It has been suggested above that the absence of change in the 
Bonohydrate under certain conditions is probably due to suspended 



riasformation. In connexion with this, a comparative experiment 
fss made with two specimens of monohydiate derived from the 
ame ciystallisatioa, one of which, however, was finely ground, 
thilst the other was not so treated. On exposure to the air of the 
mom, the untreated acid remained of constant weight, whilst the 
inely ground specimen lost weight slowly, much more slowly than 
uagrouad dihydrate under similar conditions. Although, therefore, 
tie state of divisiou has undoubtedly some influence on the progress 
of dehydration, this factor cannot adequately account for the very 
different rates of dehydration observed for the two hydrates. 

With the object of ascertaining the dissociation pressures of the 
twe hydrates, specimens of each were exposed in closed vessels 
(desiccators) containing sulphuric acid of various strengths. It was 
feiind that the monohydrate lost weight slowly over 35'4 per cent. 

VOL CHI. D 
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acid (aqueous vapour pressure about 11‘6 mm. at 20°), but retained 
its weight unaltered over 30'9 per cent, acid (aqueous vapour prej. 
sure about 12'9 mm. at 20°). The dihydrate lost weight slowly 
over 14 9 per cent, acid (aqueous vapour pressure about 16'5 mni 
at 20°), but showed no loss over 9'4 per cent, acid (aqueous vapour 
pressure about 16'9 mm. at 20°). 

The author desires to .express his thanks to Mr. H. R. Courtman 
and Mr. E. Jobling, who assisted in the preliminary stages of this 
investigation. 

lUPSRIAL CoLLEOE OF SciESC* AKD TeCHNOLOOF, 

London, S.W. 


XXXVI . — The Alkaloids o/ Xanthoxylum 
brachyaeanthum. 

By Hoopee Albert Dickinson Jowett and Frank Lee Ptman. 

The genus Xanthoxylum (or Zanthoxylnm) of the natural order 
Rutace® contains some eighty species, distributed chiefly over 
Africa, America, and Australia. Perhaps the best known is the 
Prickly Ash of North America (Z. americanum), which is an otBcial 
drug of the United States Pharmacopeia. In spite of the large 
number of species available, few chemical examinations of these 
trees have been carried out, but those results which were obtained 
before 1889 are dealt with in detail in the introduction to Giacoea 
and Soave’s paper {Gaizetta, 1889, 19, 303) on X. lenegaleme, and 
there have been few since then. 

For our purpose it will be sufficient to mention that although the 
presence of alkaloids in several species of Xanthoxylum has been 
recorded, and in particular the presence of berberine has been 
suspected, in no case has an alkaloidal constituent been character- 
ised deflnitely, much less identified. Only in two cases have the 
alkaloids of a Xanthoxylum received more than superficial atten- 
tion. 

The alkaloids of X. senegaleme (artar root) have been investi- 
gated by Giacosa and Soave (foe. cit.). These authors isolated 
two alkaloids, the principal of which they called artarine; it 
formed a rose-grey, amorphous mass, yielding yellow, crystalline 
salts, which gave on analysis figures equally in agreement for deriv- 
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jtiTes of the two fomuto, CaH^jO^N and the second 

tase, which WM not analysed, formed Mood-red needles and save 

yellow salts. ^ 

Two alkaloids, a- and ^xantherine, have recently been isolated 
(torn J. Qchroxylum by Leprince (Bull. Sci. Pharmacol 1911 18 
337). has the formula C^H^sOaN, but no formula is 

pven for the second; both yield yellow salts. The properties of 
all these alkaloids are entirely different from those of the alkaloids 
of X. hracftyacanthum now described. 

The material used for the present investigation was Undly 
supplied to us by the authorities of the Imperial Institute, and 
represented the bark of X. hraehyacanthum obtained from Queens- 
land, AustraUa. A specimen was submitted to the authorities at 
Kew, who reported that it had the same type of structure as the 
talk of specimens of Xanthoxylum brachyacanthum, F. Muell 
in the museum at Kew, and that it probably belonged to’ this ppecies 
or some other species of Xan thoxylum. 

Xanthoxylum brachyacanthum. has not previously been the 
subject of a chemical examination. The physiological properties of 
a tincture of the bark were, however, described to the Therapeutic 
Society by Dr. J. Gordon Sharp in 1906; these properties are not in 
accord with those observed by our collaborator. Dr. P. P. Laidlaw 
for the pure alkaloids which we have isolated. ’ 

Preliminary examination showed that the bark contained a large 
amount of alkaloid which was readily extracted by dilute acids 
When the extract was rendered alkaline with sodium carbonate or 
sodium hydroxide, however, only a very small amount of alkaloid 
was removed by extraction with chloroform, and it was, therefore 
found necessary to employ a special method, which is described in 
t e experimental part of this paper. It was then found that an 
alkaloid which was obtained in the form of its chloride. 


Ci,Hj40,NCl,H80, 

was present in large amount (1-85 per cent.), together with a smaU 

Itwte 

, Jh alkaloid present in large amount melted at 

0 “'I “'^'spending iodide, C^.H.^O.NI, melted at 

alkaloid contained two methoxyl groups, and 
a methyleaedioxy-group, 

Wd - 137 00^^^ applied. The chloride after drying had 


The chloride was not decomposed by sodium hydroxide, and after 
with silver hydroxide gave a very strongly alkaline 


V 2 
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aqueous solution, which on evaporation deposited an unsaturated 
anhydro-hase, C 21 H 23 O 4 N, which melted at 111 — 112 ° (corr.). 

This chief alkaloidal constituent of the hark was thus shown to he 
a quaternary base, and its composition and properties suggested 
that it might be one of the two possible varieties of f-canadine 
(f-tetrahydroberberine) methochloride. 

The methochlorides of i-canadine have not previously been 
described, but E. Schmidt {Areh. Pharm., 1894, 232, 136) has given 
the melting point of f-canadine methiodide as 228 — 232°. The recent 
work of Voss and Gadamer {Arch. Pharm., 1910, 248, 43), how- 
ever, rendered it probable that Schmidt’s methiodide was a mixture, 
for these authors have shown that tcanadine combines with ethyl 
iodide to form a mixture of the o- and j 3 -ethiodides, the isomcriBm of 
which is due to the asymmetry of the nitrogen atom. They separated 
the two salts by crystallisation, then preparing from them the corre 
spending methochlorides, and characterised the salts with the 
following results: 


\Canadint Ethyl Salts (Voss and Gadamer). 


a-Ethochlorida, C)jH 5 e 04 NCI, 2 Hj 0 

g-Ethochloride, 

a.Elhiodide, C.,jH4604NI,liH20 

g-Ethiodide, t^HjeOiNI 


M, p. [all.. 

283“ -I27-3" 

245 - 138-3 

187 -21-5 

225 -115-3 


They further showed 'that the o-variety could be converted into 
the / 5 -form by the action of heat, as in the case of certain dialkyl- 
coniinium iodides containing both an asymmetric carbon atom and 
an asymmetric nitrogen atom which h^ been studied by Scholl 
{Ber., 1905, 38, 595). Similarly, McDavid, Perkin, and Robinson 
(T., 1912, 101, 1218) obtained two isomeric tetrahydroberberine 
benzyl chlorides by the action of benzyl chloride on tetrahydro- 
berberine. With the object, therefore, of identif^ng the alkaloid 
from Xanthoxylum brachyacanthum, we have investigated the 
action of methyl iodide on f-canadine. The methiodide produced 
crystallised in two forms, which appeared to separate simultaneously 
when either water or alcohol was employed as the solvent. The 
mixture was, therefore, converted into the methochlorides, which 
fortunately proved to have an entirely diverse solubility in water, 
and the sparingly soluble form— the /5-variety— was readily obtained 
in a pure state by recrystallisation from this solvent. The mother 
liquor when evaporated to dryness and crystallised from absolute 
alcohol then deposited the o-methochloride, which was purified by 
recrystallisation from absolute alcohol. The corresponding a- » 
/S-methiodides were then prepared from the pure methochlorides y 
double decomposition with potassium iodide, and recrystalhsatioa 
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from water. The properties of the salts were then found to be as 

follows; 

X’Gdnadint Methyl Salts, 

M. p. 

o-Methoehloride, CgjH^^OjNCl.HgO 262^ (corr.) 

S-Methochloride, CjiHgiOiKCl.dHjO 2S2 „ 

a-Methiodide, CjiHjjOjNI 220 

S-Methiodide, CjiH„0,NI 284 ” 

* Of the anhydrous sails. 

The methiodide of lower melting point passed into the variety of 
higher melting point when heated above its melting point, and is, 
therefore, termed the o-variety in accordance with the usage of 
Scholtz (loc. eit.y. 

The properties of the a-methyl salts of fKjanadine agree with those 
of the quaternary alkaloid from Xanthoxylum hrachyacanthum, 
and mixed melting-point determinations of the methochloride and 
methiodide conermed the identity of the salts from either source. 
The quaternary chloride isolated from Xanihoxylwm brachyacati' 
thm is, therefore, f-a-canadine methochloride. 

This is the first record, so far as we are aware, of the isolation 
from a plant of a substance containing an asymmetric nitrogen 
atom. 

The physiological examination of the a- and 3-methochloride8 of 
kauadine gave an interesting result. It is, of course, well known 
that the stereochemical configuration of substances containing an 
asymmetric carbon atom often profoundly effects their physiological 
action, as, for examples, hyoscyamine, adrenine, and pilocarpine. 
Very little is known, however, of the relative physiological behaviour 
of compounds the stereoisomerism of which is due to the asymmetry 
of a nitrogen atom. The only instance hitherto recorded in the 
literature is that of the dialkylcouiinium iodides. Scholtz (lac. cit.) 
states on the authority of Hildebrandt that here the a-salts were 
less toxic than the ^-salts; thus the doses of a- and jS-ethylbenzyl- 
toniiaium iodides which were just sufficient to cause paralytic 
cdiare-like action in medium-si^ frogs were 2-6 and I'fi milli- 
grams respMtively; in the cases of propylbenzyl- and butylbenzyl- 
coniinium iodides, smaller differences were observed. We were 
consequently interested to know whether differences in the physio- 
ogical action of the a- and jS-methochlorides of f-canadine were also 
to be observed. Dr. P. P. Laidlaw, of the Wellcome Physiological 
research Laboratories, kindly examined these salts, and found a 
difference in their physiological 

0“ the frog neither substance caused local or general anaesthesia, 


(vf. 

- 136-4° 
-160-9 
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but i gradual paralysis of all voluntary muscle developed, similat 
to that produced by curare and ammonium bases generally, 
l-jS-Canadine methochloride was found to be much more active thaa 
the a-form in this respect. On the intact frog 1 milligram of the 
^-compound produced complete paralysis of all voluntary muscle 
in twelve minutes; 0-25 milligram failed to produce complete para- 
lysis, but the frog was profoundly affected; 2-5 milligrams of the 
a-salt produced severe symptoms without producing complete 
paralysis. 

The two salts were then compared by perfusing the hmd limbs of 
frogs with dilutions of various strengths, and determining the rate 
at which paralysis of the nerve endings was produced. 

In this set of experiments 1/10,000 and 1/20,000 of the osalt 
were found to be almost exactly equal to 1/100,000 and 1/200,000 
of the ^-salt respectively. It is clear, then, that in their power of 
producing typical curare effect the d-salt is ten times as powerful 
as the a-ohe. As, however, in the above experiments tie air-dried 
salts were employed, the 10:1 proportion does not really represeut 
the relationship of the molecular activities correctly. Allowing for 
the fact that the a-salt crystallises with one molecule of water of 
crystallisation, and the ^-salt with six molecules, a ratio of 12 to 1 
is obtained. 

On the mammal again these two alkaloids have actions very 
similar to those of curare. They cause large falls of blood pressure, 
and paralyse the ganglion cells of the vagus nerve. They produce 
paralysis of the respiratory centre in toxic doses. Both have a 
mild stimulating effect on the isolated uterus of a. guinea-pig. In 
*these various actions f-B-canadine methochloride is very obviously 
more active than the corresponding a-compound, but the ratio of 
activity between the two forms was only determined for their 
paralytic effect on frog muscle. 

The second alkaloid of Xanthoxylum brachyacanthum, the base 
CjjHjjOsNjJEtOH, which occurred only in small amount, melted at 

170 171° (corr.) after drying at 100°. It was optically inactive, 

contained two methoxy-groups, one iV-methyl group, and a 
methylenedioxy-group. Its hydrochloride and aurichloride were 
also obtained in crystalline form. Its chemical and physiological 
properties agree closely with those given for y-homochelidonine, and 
there can be no doubt as to its identity with this alkaloid. 

B- and y-Homochelidonine, which are different but interconvet 
ible forms of the same alkaloid, have already been isolated froa 
Chdidonium. majus, Sanguinaria canadentii, and Esehieholtm » 
fomica by E. Schmidt and his collaborators, and from B^ona 
cordata by Miiller and Schlotterbeck and by Hopfgarten. The mam 
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features of tbe physiological action of tbia alkaloid are described 
[,y E. Schmidt (Arch. Pharm., 1893, 281 , 143) on the authority of 
H. Meyer-; • 

Exfebihemtal. 

Isolation of the Alkdoide of Xanthoxylum brachyacanthum. 

Ihe crushed bark (8'7 kilograms) was percolated with 0'25 per 
cent, aqueous tartaric acid until no more alkaloid was removed, 
jjie percolate was then somewhat concentrated, filtered, and pre- 
cipitated with aqueous mercuric chloride solution. The precipitated 
Kiercuric chlorides were then collected, washed with water, and 
iecomposed by hydrogen sulphide in aqueous suspension. After 
Bltering from mercuric sulphide the liquor was evaporated to low 
talk, made alkaline with sodium hydroxide, and extracted many 
biaes with chloroform (mother liquor=M.l). 

The chloroform extract was evaporated to dryness and extracted 
with very dilute hydrochloric acid; the acid extract after filtering 
was tendered alkaline with sodium carbonate, and completely 
ertracted with ether, which on distillation left about 7 grams of 
crude y-homochelidonine (p. 299) as a viscous oil, which soon 

crystallised. 

The aqueous mother liquor was then mixed with sodium hydroxide 
and extracted with chloroform (mother liquor = M.2). The residue 
left on evaporation of the chloroform was mixed with acetone, and 
gave 93 grams of crude f-a-cahadine methochloride as a buff- 
coloured, crystalline powder, melting at 250°. 

This yield amounts to r07 per cent, of the bark, but does not 
represent the whole amount of this alkaloid present, since the mother 
liquors M.l and M.2 still contained further quantities, which were 
not, however, isolated in this experiment. In a separate, small, com- 
pleted extraction with 500 grams of bark, 9'25 grams of crude, 
crystalline f-a-canadine methochloride were isolated, that is, 185 per 
cent, of the bark. 

\-t-Caoadine Methochloride from Xanthoxylum brachyacanthum. 

The crude product isolated as previously described was crystal- 
lised, first from strong and then several times from absolute alcohol, 
when it was obtained in colourless, prismatic needles, which melted 
and decomposed at 262° (corr.). The mother liquors from this salt 
were evaporated to remove alcohol, dissolved in water, and precipi- 
tated as iodide by the addition of potassium iodide. After crystal- 
lisation from water, using aninsal charcoal, most of the remaining 
quantity of the alkaloid was recovered as f-o-canadine methiodide 
melting at 220° (oorr.). 
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\-a-Canadine mtthoehloride prepared as above crystallises vriti 
IHjO. It is very readily soluble in water or hot alcohol, and easily 
so in cold alcohol, but insoluble in acetone: 

0 1902* gave 0-4341 COj and 0-1094 H^O. 0=62 2; H=6-4. 

0-6285* lost 0-0257 at 100°. HjO=4-l. 

C 2 iHj 404 NC 1 ,H 20 requires C=61-8; H = 6-4; HjO=4-4 per cent. 

0-0932 f gave 0-2199 COj and 0-0545 HjO. 0=64-3; H=6-5. 

0-1494 1 ., 0-0530 AgCT. 01=8-8. 

OjjHojO^NCl requires 0=64-7; H=6-2; 01 = 9-1 per cent. 

A determination of the specific rotatory power of the anhydrous 
salt in aqueous solution gave the following result: 

On -11-50°; c=4-197; 7=2; [oj^ -137-0°. 

\-a-Ganadinf meihiodide crystallises from water in prisms whicli 
melt at 220° (corr.) when fairly rapidly heated. When kept at this 
temperature for a few seconds the molten mass begins to crystallise 
and then does not melt and decompose until about 250° (corr.). 

l^i-Canadine methiodide is very sparingly soluble in cold, and 
sparingly so in boiling water. It is anhydrous : 

0-1708 gaveO-3282 COj and 0-0746 HjO. C=52-4; H=4-9. 

0-3744 1 „ 0-3686 Agl at 180— 200°. OMe=13-0: 
and 0-1692 Agl at 300—330°. NMe = 5-6. 

CjjHj^O.Nl requires 0=524; H=5-0; (OMe)2=12-7; 

NM6=6-0 per cent.' 

Methylaiion of l-Canadine. Formation of the o- and 
^jUethochlorides. 

^Canadine readily combines with methyl iodide when gently 
warmed on the water-bath, but the resulting mixture of the meth- 
iodides could not be readily separated by fractional crystallisation 
either from water or alcohol. It was found, however, that the 
solubilities of the methochlorides in water were somewhat widely 
apart, and the two isomerides were obtained in a pure state by 
means of the following process. 

Thirty grama of natural 1-canadine, which melted at 133 — 134° 
(corr.) and had [o]p -299° (c= 1-3264), were boiled under a reflux 
condenser for half an hour with 45 c.c. of methyl iodide and 30 c.c. 
of methyl alcohol. The solvents were then distilled off, and the 
resulting mixture of ^o- and ^8-canadine methiodides dissolved in 
1-5 litres of boiling water. This solution Was digested with an 
excess of silver chloride, filtered from the silver salts, and the 
resulting solution of l-a- and f-^-canadine methochlorides evaporated 

* Air dried. t Dried at 100°. 

^ By ZeUera and Herzig and Mayeria methods. 
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{„ a tUn syrup and set aside to crystallise. The somewhat sparingly 
soluble i-^-canadine m'ethoohloride then separated in large, hard 
prisms, which were purified by reoryetallisation from water. The 
mother liquor on concentration gave a further small quantity, and 
21'2 grams of the pure salt were thus obtained ; this yield represents 
48 per cent, of the theoretical. 

The syrupy mother liquor from which l-j 8 -canadine methochloride 
tad been thus removed was evaporated to dryness in a vacuum, and 
dissolved in about 10 c.c. of absolute alcohol, when on keeping, a 
small quantity of f-o-canadine methochloride separated. The mother 
liquors from this were again evaporated to dryness and dissolved 
in absolute alcohol, when a further quantity of the same salt' was 
obtained. The two crops were then combined and rMrystallised 
from absolute alcohol, when 4'5 grams of pure f-a-canadine metho- 
chloride were obtained. This salt melted at 260“ (corr.) alone 
and when mixed with the salt derived from Xanthoxylum hrachy- 
uianthum', it had [ojj, — 136'4° (c=3‘7264). A specimen of the 
o-msthiodide prepared from it by precipitation with potassium 
iodide and reerystallisation from water, melted at 220 “ (corr.) alone 
or when mixed with f-a-canadine methiodide from Xanthoxylum 
Irachyacanthum, and like the latter salt solidified just above its 
melting point and did not then decompose until about 250° (corr.). 

The yield of ^^^-canadin 6 methochloride thus isolated, 4-5 grams, 
represents only 12 per cent, of the theoretical. There then 
remained a syrup which after the complete removal of the alcohol 
and slight dilution with water deposited a further small quantity 
ol the d-methochloride. The syrup obviously represented a mixture 
of the o- and ^-salta, and was not worked up further. 

l-^-Canadine methochloride crystallises from water in large, 
coloniless, oblong prisms containing CH-^O, of which 5 are lost at 
100°. The air-dried salt partly melts in its water of crystallisation 
below 100°, starting to sinter at about 75°. After thorough drying 
at 100 °, the salt when heated slowly loses the remaining molecule of 
vater at about 200 ° with slight effervescence, and does not then 
melt until 262° (corr.). If heated quickly, the salt which has been 
oned at 100° may melt at about 200°. i-O-Canadine methochloride 
is somewhat sparingly soluble in cold water, but very readily so in 
lot water : 

0-9958 air-dried salt lost 0'1854 at 100°. Hj.O=18-6. 

CjjHjjO^NChBHjO requires loss of 5 H 20 = 181 per cent. 
0 - 1676 * gave 0-3822 COj and 0-0962 HjO. 0=62 2; H=6-4. 
•>' 1993 * „ 0-4528 CO. and 0-1112 HjO. 0 = 619; H = 6 - 2 . 

CjiH 2404 NC 1 ,Hj 0 requires 0=618; 0 = 0-4 per cent. 

* Dried at 100", 
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A determination of the specific rotatory power in aqneoiu solution 
gave the following result : 

Od -9-94°; c=3-233 of salt dried at 100®; 1=2; [a];, -ISS'go, 
for the monohydrate, which is equivalent to [o]i, -160'9° for ths 
anhydrous salt. 

l-^anadine methiodide was prepared from the methochloride by 
double decomposition with potassium iodide. After crystallisation 
from hot water it formed small prisms, which decomposed at 264'> 
(corr.). This salt is anhydrous, and is very sparingly soluble in 
water or alcohol; 

01614 gave 0-3082 CO 2 and 0-0733 HjO. 0=62-1; H=6-l. 

CaH2404NI requires 0=52 4; H=5-0 per cent. 

Conversion of the o- into the ^Form. 

Tt has aiready been stated that when 1-o-canadine methiodide ij 
heated above its meiting point the liquid first formed becomes 
crystalline, and does not then melt until about 250°. In order to 
ascertain with certainty whether the resulting product waa 
1-fi-canadine methiodide or not, the following experiment was 
conducted. 

A fraction of a gram of 1-o-canadine methiodide was heated to 
230°, and maintained at this temperature for about two minutes. 
The discoloured product was then dissolved in boiling water 
decolorised by means of sulphurous acid and animal charcoal, and 
well shaken with an excess of silver chloride. After filtering from 
the silver iodide and chloride, the aqueous soiution was evaporated 
to low bulk, when a small quantity of f-fi-canadine methochloride 
separated in the typical oblong, colourless prisms, which melted 
below 100° in the air-dried condition. 

Preparation of an Anhydro-hase from Wanadine Methohaloidi, 

Ten grams of Z-o-canadine methiodide from Xanthoxyhtm brachy- 
acanthum were dissolved in about 200 c.c. of boiling water, and 
digested with an excess of silver hydroxide' until the solution was 
free from iodide. After filtering, the strongly alkaline solution of 
the methohydroxide was evaporated to dryness on the water-bath in 
an open dish, when an insoluble oil was formed. The residue was 
then mixed with 100 c.c. of water, and again evaporated to dryness. 
It was then extracted several times with small quantities of warm 
water, the extracts being decanted each time from the insolnble, 
amorphous residue. The latter was then covered with ether, when 
it immediately began to crystallise; after stirring with ether for a 
short time, the whole quantity became converted into crystals, which 
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melted at 105 — 110°. After one crystallisation from alcohol, 
j l grams of the anhydro-baae were obtained. This base crystal- 
lises from alcohol in colourless clusters of needles, which melt at 
111—112° (corn.). It is insoluble in water, somewhat sparingly 
soluble in cold alcohol, but readily so in hot alcohol. It is 
anhydrous. It behaves as an unsaturated compound towards 
bromine or permanganate; 

01813 gave 0-4748 COj and 0-1070 HjO. C=71-6; H=6-6. 

requires C = 71-4; H=6-6 per cent. 

The specific rotatory power of the once crystallised base was 
[•]d gradually diminished with successive crystal- 

lisations. A similar result was obtained starting from Z-8-can^ine 
methochloride, thus affording further confirmation of the identity 
of the salt from Xanthoxylum braehyacanthum with a methyl salt 
nf kanadine. 

The optical behaviour of the anhydro-baso is of particular interest 
in connexion with the study of the mechanism of the degradation 
of tetraiydroberberine by Hofmann’s method, and it is proposed 
to continue the work in this direction. 

y-Eomochelidonine from Xanthoxylum brachyacanthum. 

The crude product previously described (p. 295) was purified by 
crystallisation from alcohol, when 6-6 grams of the pure base were 
obtained in stout, colourless needles, which contained half a 
molecular proportion of alcohol of crystallisation and melted at 
1J0-171° (corr.) after drying at 100°. It is insoluble in water, 
somewhat sparingly soluble in cold, readily so in hot, alcohol, 
sparingly Vo m ether, and readily so in chloroform. 

Air-dried base: 

Found: 0=671; H=6-8. Loss at 130°=6-2. 

CjiHjjOjN.iEtOH requires 0=67-3; H = 6-7; EtOH = 5-9 per cent. 

Base dried at 130°: 

Found : C = 68-2, 68-6 ; H = 6 0, 5 7. M.W. = 356, 360. 

CjiHjgOjN requires 0=68 3; H = 6-3 per cent. M.W. = 369. 

This base is soluble in dilute acids, and is precipitated by alkali 
hydroxides, sodium carbonate, or ammonia, but is soluble in a large 
excess of the latter. It is optically inactive (c=2-137 in chloro- 
iorm; f=2 dcm.). It neither couples nor forms a nitrosoamine when 
treated with nitrous acid, and is, therefore, a tertiary base. 

It contains a methylenedioxy-group, for on applying Gaebel’s test 
(• nh. Fharm., 1910, 248, 226) a clear red solution is obtained at 
once, and this becomes turbid when digested in the wster-bath. 
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It contains two methoxyl and one groups: 

0-2014, dried at 130°, gave 0-2572 Agl at 160-180°. OM6=16-9; 

and 0-1174 Agl at 280—300°. NMe=7'2. 

CjjH^OjN requires (OM 6 ) 2 = 16 - 8 ; NM6=7-9 per cent. 

The hydrochloride, CjiHjjOsNjaCUiHaO. crystallises from water 
in colourless, microscopic needles, -which have no sharp melting 
point, but after drying at 100 ° begin to turn yellow, and sinter at 
, about 165° and effervesce at about 175° (corr.). This salt crystal- 
Uses with IJ molecules of water of crystallisation, of which the 
molecule is lost at 100°. (Found, loss =3-4. Calc., 4-2 per cent. 
Found, in dried salt, 0=60-3; H=6-3; 01 = 8 7. Calc., 0=60-8; 
11=6-1; Cl = 8-6 per cent.) 

The aurichloride, C 2 iH 2305 N,HAuCl 4 , crystallises from alcohol in 
garnet-red grains, which decompose at 192° (corr.). It is anhydrous, 
and is very sparingly soluble in water or cold alcohol, but fairly 
readily so in hot alcohol. (Found, Au=28-0. Calc., Au = 27-8 pet 
cent.) 

In conclusion, we wish to express our thanks to the Director of 
the Imperial Institute for suggesting the investigation of the bark, 
and for a supply of raw material. 

The -W-ellcome Chemical Works, 

Dartford, Kent. 


* 

XXXVII . — The Precipitation of I^ead Thiosulphate and 
its Behaviour on Boiling with Water. 

By William Hughes Perkins and Albert Theodore KHig. 

The formation of lead sulphide when lead thiosulphate is boiled 
with water is explained in several ways in modern works of refer- 
ence. On the sole authority of Fogh (Ann. Chim. Phys., 1890, 
[vi], 21 , 56) the reaction is frequently represented by means of 
the equation: 

2 PbS 20 j=PbS-l-PbS 30 e. 

The present authors, having failed to obtain lead trithionate by 
this reaction, have examined the data in Fogh’s paper, and have 
come to the conclusion that the above equation has no justification. 
Apart from the fact that the lead thiosulphate used in the experi- 
ments was prepared by a method which probably gave an impure 
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product, the actual experimental data are arithmetically untrust- 
(jorthy- Starting with 5'087 grams of the thiosulphate, and boiling 
jj a large quantity of water for three hours, Fogh obtained a 
precipitate which weighed ^3'5160 grams, and a filtrate containing 
both lead and sulphur. On the basis of the above equation, 1-906 
grams of sulphide and S'lSl grams of trithionate should be formed, 
jbfter determining the total lead and total sulphur in both precipi- 
tate and filtrate, he expressed his results as follows : The calculated 
valiies are obtained from the assumption that the precipitate con- 
tains all the lead sulphide {1'906 grams) and 1-610 grams of the 
trithionate, the remaining trithionate, 1-571 grams, being in the 
filtrate. 

Precipitate. Filtrate. 


Calc. Found. Calc. Found. 

Lead 2-490 2-479 0-817 0-809 

Sulphur 0-646 0-638 0-213 0-209 


On examining these figures it will be observed that the ratio of 
lead to sulphur in the filtrate doee not correspond with that 
required for PbSaOj, and that, in fact, the calculated quantity of 
sulphur should be 0-379. This error is so remarkable that it seems 
reasonable to assume that Fogh calculated the amount of sulphur 
in 1-571 grams of lead sulphide, which is 0-211 gram. In view of 
the close agreement between the experimental and the wrongly 
calculated numbers, it is impossible to base any deduction on the 
analytical results, and the above equation is without quantitative 
support. 

Another equation which is frequently used to describe the change 
is that suggested from analogy to the similar behaviour of the 
silver salt, namely, PbS 203 -|-H 20 = H2S0j-t-PbS. The authors 
have found that only a very slight acidity is developed on boiling 
for many hours, so that sulphuric acid cannot be assumed to be an 
essential final product of the reaction. Faktor (ZeiUch. anal. 
Ckem., 1900, 39, 351) states that the precipitate produced by 
adding hot concentrated sodium thiosulphate to lead nitrate 
solution does not blacken, but only turns grey. In the presence of 
ammonium chloride, however, the blackening is rapid, and he 
asserts that the precipitate is then composed entirely of lead 
sulphide. Norton (phtm. Sews, 1901, 89, 254), who heated lead 
thiosulphate -with water in sealed vessels to over 140°, appears to bo 
the only worker who has recognised the presence of considerable 
quantities of free sulphur in the black residue. Attention to this 
fact, together with the observation that the change takes place most 
readily in the presence of excess of sodium thiosulphate, has led the 
present authors to the conclusion that the ordinary reaction is best 
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represented, as far as the initial and final states are concerned, 
the equation: 

PbSjOa+ 3 NasSjO,=PbS+ 4 S + 3^82804. 

This change may be due to the transformation of a complex ioa ia 
solution, because the indications are much less clear in the case of 
lead thiosulphate alone, although even in this case the products are 
sulphide sulphate, and free sulphur with small amounts of sulphuric 
acid, the main reaction being probably analogous to the above 
that is, 4PbS203=PbS + 4 S + 3PbS04. It will be seen that both 
these reactions bear a close resemblance to the usually accepted 
representation of the decomposition of sodium thiosulphate whgj 
heated alone in the absence of air, 4Na2S2O3=NajS + 4S+3Ka2S0 

The trustworthiness of Pogh’s data is still more questionable 
when his method of preparing lead thiosulphate is considered. In 
the analysis of specimens prepared by precipitation from lead 
acetate the authors have found that the percentage of sulphur 
determined gravimetrically and the amount of thiosulphate deter- 
mined iodometrically are almost invariably lower than those 
deduced from the formula PbSjOj, and that the discrepancy is 
caused by the presence of lead acetate. From fairly concentrated 
solutions using equivalent quantities of lead acetate and sodium 
thiosulphate, the precipitate is the double salt, 
Pb(C 2 H 302 ) 2 , 2 PbS 20 j, 

which has previously been obtained in a less direct manner by 
Lemoult {Compt. rend., 1904 , 139 , 422 ). From more dilute solu- 
tions or in the presence of excess of sodium thiosulphate, the pre- 
cipitate approximates more closely to the simple salt, PbS205, but 
once the double salt has been precipitated it is remarkably stable, 
and requires prolonged washing with water to eSect any change 
in its composition. For this reason it is unlikely that Fogh, who 
mixed iV/2-solution3 of lead acetate and sodium thiosulphate,* and 
did not presumably take any excessive precautions in washing, 
obtained a precipitate containing 20' 1 per cent, of sulphur, which 
is the theoretical figure for PbS205, and the analytical value given 
in his paper. It must be noted that the percentage of lead is of 
little value in distinguishing between the two salts, since : 

PbSjOj requires Pb= 64 ' 85 ; S= 20 ' 10 . 

Pb(C2H302)2,2PbS203 requires Pb= 64 ' 46 ; S= 13'32 per cent. 

Fogh states that from JV/ 2 -solutionB he obtained a filtrate con- 
taining only sodium acetate and a precipitate, which contained, 
after washing, 201 per cent, of sulphur. The authors obtained i 

* For this purpose a A^-solutiou of sodium thiosulphate coatsins half a gram- 
molecule per litre. It ia, of coutae, oolj iV/2 relerred to iodine. 
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jltrate containing a considerable quantity of thiosulphate and a 
jjcipitate with less than 17 per cent, of sulphur. The exact nature 
j[ the equilibrium between lead acetate, sodium thiosulphate, and 
»ster is being made the subject of further inquiry, but it is safe 
p, conclude that the thenuochemioal and other data and conelu- 
sions of 5'ogi'i based on the assumption that his precipitate was 
pjire thioeulphate, are not correct. In the present investigation all 
specimens of lead thiosulphate for the study of its decomposition 
„ere obtained from the nitrate by adding an equivalent quantity 
cf sodium thiosulphate, a process which is found to yield the 
pore salt. 

SlFEBIXENTAL. 

The Precipitation of Lead TTiioiulphate. — 12'6 Grams of sodium 
tliiosiilphate and 19'0 grams of lead acetate (equivalent quantities) 
jjre each dissolved in about 160 c.c. of water, and the solutions 
aiied. The resulting precipitate was washed by decantation 
several times, collected, and dried in a vacuum desiccator. It was 
£rst analysed by oxidising with bromine, removing the lead 
ulpbate, and then treating the filtrate with barium chloride to 
ibtain the rest of the sulphur as barium sulphate. Owing to the 
mount of hydrobromic acid produced in the oxidation, the lead 
! sot all precipitated as sulphate, so that the results for lead 
siy be expected to be rather low. As the mean of several analyses 
je obtained Pb = 63'54; S = 13'33 per cent. The precipitate is 
jbviously not pure lead thiosulphati (S = 2OT0 per cent.), but 
arresponds closely with Pb(C 2 H 302 ) 2 , 2 PbS 20 s, which only requires 
13’32 per cent, of sulphur. As a check on this analysis the iodo- 
metric method of Lemoult (loc. cit.) was used. The precipitate 
was dissolved in concentrated potassium hydroxide, the solution 
diluted, neutralised with sulphuric acid, using phenolphthalein as 
indicator, and finally titrated with J7/ 10-iodine. In this way it 
was found that 1 gram of precipitate required 20'6, 20'4, and 
205 c.c. of iP/lO-iodine (S=131 per cent.). The pure thiosulphate 
requires 31'3 c.c., and the double salt 20'8 c.c. A specimen of 
tbiosulphate precipitated in a similar manner from lead nitrate 
gave Pb=64’60 and S=20'32 per cent., and 1 gram required 
208, 310, and 30*7 c.c. of i7/l(hiodine. In this case the product 
is practically pure lead thiosulphate. On repeating the precipitar 
bn from lead acetate, using very dilute solutions (i7/50), the 
precipitation was much slower, and the product, which separated 
a a crystalline form, gave analytical data which showed that it 
was nearly pure thiosulphate. One gram required 30 6 c.c. of 
i/lO-iodine (S=19'6 per cent.). A few experiments were carried 
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out to determine the effect of the concentrations of the reacting 
solutions, with equivalent quantities and with excess of sodium 
thiosulphate. As a result, it may be stated that the double salt is 
precipitated almost pure when solutions more concentrated than 
about A/3 are mixed in equivalent quantities, but that with excess 
of sodium thiosulphate the tendency to form the double salt j, 
greatly diminished. The double salt, once precipitated, however, 
is not rapidly decomposed by washing with water, as the following 
experiment shows. The solutions are of the same concentration as 
those used by Fogh, although there is no indication that he washed 
his precipitate so thoroughly. 12-5 Grams of sodium thiosulphate 
and 19 grams of lead acetate were each dissolved in 200 c.c, of 
water (A/2-solutiona), mixed, and well stirred. The precipitate 
settled quickly, and the clear liquid, which still contained a great 
deal of thiosulphate, was poured off and replaced by 300 c.c. of 
water. This was left in contact with the precipitate for an hour, 
being stirred repeatedly. This process was repeated Bve times, 
and after filtering, the precipitate was dried a« before. On analysis 
1 gram was found to require 26'2 c.c. of N /10-iodine (S = 16'8 psr 
cent.), that is, it still contains about one-sixth its weight of lead 
acetate. 

In another experiment 3-841 grams of lead thiosulphate prepared 
from the nitrate were shaken with about 50 c.c. of fP-lead 
acetate solution. After filtering and drying, the precipitate was 
found to weigh 5-634 grams, and 1 gram required 20 8 c.c. of 
A/ 10-iodine (S = 13-3 per cent.). Complete formation of the doublo 
salt would have been accompanied by an increase in weight to 
6-797 grams. The difference is partly due to the appreciable solu- 
bility of the double salt. 

A corresponding double salt was prepared from lead butyrate by 
treating a concentrated solution with sodium thiosulphate, The 
analytical data given by this preparation were: 

0-5438 gave 0'4688 PbSO^. Pb=58 9. 

0-5715 required 11-35 c.c. of A/lO-iodine. 

Pb(C4Hj02)2,2PbS203 requires Pb = 60-94 per cent, and 11-2 c.c. 

■With lead trichloroacetate there appears to be little or no 
tendency to the formation of a double salt, as the following figures 
show: 

4-140 Grams of anhydrous lead trichloroacetate (3 mols.) were 
dissolved in a small quantity of water, and 8-36 c.c. of PMA 
sodium thiosulphate (2 mols.) of sodium thiosulphate were added. 
After allowing to remain, filtering, and washing with a little water 
the filtrate contained much lead and only a little thiosulpha . 
The whole of the filtrate required PO c.c. of A /10-iodine, and ga« 
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0 6S38 gram of lead aolpliate. This corresponda with 1'408 grams 
of lead trichloroacetate, whereas the amount added in excess of that 
required for the ample salt was 1-380 grams. 0'2338 Grams of 
precipitate required 7-30 c.c. of 77/ 10-iodine, that is, 1 gram 
requires 31-2 c.c. (S=20'0 per cent.), corresponding with pure lead 

thiosulphate. 

A precipitate obtained by treating a hot saturated solution of 
lead formate with one-third of an equivalent of sodium thio- 
sulphate, and rapidly cooling, was pure white, and 0-2301 gram 
required 7-02 c.c. of 77/ 10-iodine, that is, 1 gram requires 30-5 c.c. 
(S=19-6 per cent.), again obviously pure lead thiosulphate. Appa- 
rently only the weak acids which are chemically similar to acetic 
jcid exhibit similar behaviour in this respect. 

The BoiUng of Lead Thiotidphate with Water.— In an attempt 
to repeat Fogh’s experiment, 6-002 grams of the thiosulphate were 
boiled with 600 c.c. of water for four hours. A lead acetate paper 
held in the steam was very slowly blackened, showing that traces 
of hydrogen sulphide were evolved. After filtering, the filtrate was 
Bade up to a litre, and was found to be only slightly acid (100 c.c. 
required less than 1 c.c. of 77/ 10-alkali), and to contain only very 
little undecomposed thiosulphate (100 c.c. required only O'SS c.c. 
of ff/lO-iodine). Determinations of lead and sulphur were made 
in the filtrate, and the dried precipitate was extracted with pure 
carbon disulphide for the determination of free sulphur. The 
extracted residue was not found to contain more than sm sl) 
amounts of thiosulphate or of any thionic acid, but was almost 
entirely composed of sulphide and sulphate. The results of this 
and other similar experiments are summarised in the following 
table: 


Weight of thiosnlphate tekca. 
Lead co&laiaed (calculated).... 
Sul|ihQr „ „ 

W«i^ht of residue,.,. 

Free bulphur iu residue 

Combined sulphur in residue . 

Lead in residue ...., 

Sulphur in filtrate 

Lead , , , ^ 

Total sulphur found 

„ lead „ 


5-002 

4-578 

3-247 

2-971 

1-003 

0-920 

4-441 

4-163 

0-316 

0 277 

— 

0-463 

2-999 

2 855 

0-172 

0 137 

0-198 

0-155 

0 - 953 * 

0 877 

3197 

2-970 


Assuming the atomio ratioS : Pb in the extracted residue =1 ; 1 . 
eiperimeDt this ratio is slightly exceeded. 


2-377 

1 - 542 
0-476 

2 - 113 

0 - 125 

1 - 421 
0-108 
0-103 

0 - 458 * 

1 - 524 

Iu the other 


From these figures it will be .seen that the lead is almost com- 
pletely converted into sulphide and sulphate, and that a consider- 
ate amount of free sulphur is liberated. The equation which 
'nggests Itself for such a change is 4PbS20s=3PbS04 + PbS-t4S, 
»luch requires, however, the liberation of half the sulphur in the 
'lOL. cm. 
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free state. The deficiency in free and in total sulphur, and the 
large amount of sulphur in the filtrate, are not surprising consider- 
ing the conditions of the experiment. Sulphur at 1(W° w appre- 
ciably volatile, and acts on water according to the equation 
3 H 0 + 4 S = HaS 203 -l- 2 H 2 S, or in the presence of oxygen: 
SH^O-l-SS-t-O^HjSOi-t-aHjS (Francis Jones, Mem.- Manchtster 
Phil. Soc., 1912, 56, No. XIV). 

The excess of combined sulphur in the filtrate is accounted 
for by the presence of free acid and of polythionates. The filtrates 
in the above experiments required 16, 8, and 10 c.c. respectively of 
iF/lO-alkali for neutralisation. The addition of excess of sodiu® 
hydroxide produced in each case a slight turbidity of sulphur, and 
on keeping for some hours a precipitate of Iwd sulphide was 
deposited. Ammoniacal silver nitrate did not give an immediate 
precipitate, but in a few minutes the black precipitate characteristic 
of pentathionate was produced. 

In order to obtain further information as to the nature of ths 
change, lead thiosulphate or lead nitrate was heated with excess 
of sodium thiosulphate, when the blackening took place much toore 
rapidly A weighed quantity of the lead salt was dissolved in a 
concentrated solution of sodium thiosulphate of known concentra- 
tion and the solution sealed up in a glass tube. On warming for a 
few minutes in a steam-bath a copious, black precipitate was formed. 
It was first' deposited as a mirror on the walls of the tube, and 
subsequently peeled oS. A yellow cloud of sulphur could also V 
clearly seen When the action had ceased, the tube was opened, 
and the precipitate coUected. A slight odour of hydrogen sulphide 
was always observed on opening the tube, but the amount of 
sulphide in solution was practically negligible. The amount of 
thiosulphate in the filtrate was determined iodometrically, and the 
total sulphur present as thiosulphate and sulphate by omdation 
with bromine and precipitation as barium sulphate. The free 
sulphur was extracted from the precipitate by means of carbon 
disulphide, the residue after this process being in all cases practi- 
cally pure lead sulphide. In this way the following results were 


Grams of lead thiosulphate were heated with 20-0 c.c. of 
0’990iV^-aodiuni thiosulphate. The filtrate after opening ^ ® ^ ® 
was made up to 250 c.c. The precipitate was coU«^ m a ted 
Gooch crucible, and dried in a desiccator. It weighed 1 506 
Twenty-five c.c. of the filtrate required 770 c.c. . 

that 121 c.c. of A/lO-sodium thiosulphate had been 
This represents 2'92 molecules for each molecule of le 
sulphate. The weight of sulphur extracted was 0-620 gram, 



bousfield; ionisation and the law of mass action. 307 

is equivalent to 3’96 atoms. The residue after extraction, 0'986 
gram, corresponds with TOO molecule of lead sulphide. These 
figures agree remarkably well with the equation : 

I’1>SA+ 3Na2S20,=PbS + 4S + 31732804, 

»hich also requires three molecules of sodium sulphate in the 
filtrate. On adding bromine to 25 c.c. of the filtrate and precipi- 
tating with barium chloride, the barium sulphate produced weighed 
0 6453 gram. The 7-70 c.c. of sodium thiosulphafe (NjlO) account 
tor 0'359 gram, so that there is in the filtrate a quantity of sodium 
sulphate correspondmg with 2-86 grams of barium sulphate. This 
is 1’747 grams, equivalent to 2'99 molecules per molecule of lead 
thiosulphate originally taken. This and similar results are collected 
in the following table, the italics indicating the number of equiva- 
lent molecules or atoms of the substance per molecule of lead salt. 
It will be noted that the numbers obtained by the use of lead 
nitrate lead to a similar equation. 


Weight of C.c. fW/lO-thio- Sulphur 
lead salt sulphate consumed, formed. 

I'SllOPbSjOj 121'0(F-9A) 0'520 

lt533 PbSjO, 130-5 («-*6) 0-649 (d-77) 

1-0885 I’bSjO, 94-0 {i'SS) 0-394 (d-7d 

0-9987 Pb(irOi), .. ll«-0(J-«4) 0-364 (d-7?) 

1 000SPb{NO,)j.. 118-5 (d-9J) 0-370 (d-d^) 

Th* UxivsKsirr, 

Leeds. 


Lead 

sulphide. 

0- 986(7-001 

1- 077 (0-99) 
0-748 (0-96') 
0-709 (0-99) 
0-723 (7-00) 


Sodium 
sulphate. 
1-747 (9 99) 
1-918 (9-96)' 
1-853 (« 9d) 
1 -292(9-07) 
1-301 (d-Od) 


XXXVIll.— /om'dafion and the Law of Mass Action. 

By William Robebt Bousfield, M.A., K.C. 

Tez accurate determination of the coefificient of ionisation, even 
m comparatively dilute solutions, is still a matter of considerable 
uncertainty. A decisive test as between the various ionisation 
formula which have been proposed is still lacking, and nond of the 
fonnula for “strong" electrolytes has been shown to be in con- 
tormity with the principles of the law of mass action. In en- 
demuring to apply the law of mass action to aqueous solutions, 
even at moderate dilutions, wc are face to face with a very com- 
plicaW problem. There can be little doubt that there is a progres- 
sive ydration of the solute as dilution increases, and that the 
water Itself is a complex substance the proportions of the con- 
ituents of which are affected by the nature and amount of the 
“We; thus, even at moderate dilutions, to apply the law of mass 
wion, we must probably write down at least two reaction 

X 2 
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equations belonging to the water itself, and an unknown number 
of reaction equations expressing the action of the water on the 
solute in its various stages of hydration. In the region of the 
highest dilution, when progressive hydration has nearly run itj 
course and has reduced the molecular varieties of the solvent to the 
fewest possible, and when the proportion of water is so ,great that 
its constituents may be regarded as having constant proportions 
the mass action problem ought to be reduced to its simplest form. 
The primary object of the present paper is to determine what is 
the true ionisation law in the region of highest dilution, so that 
the fundamental distinction between " strong ” and “ weak ’’ 
electrolytes may be clearly enunciated. 

In 1902 it was for the first time pointed out (Bousfield and 
Lowry, Proc. Poy. Soc., 1902, 71, 48) that the temperatureeondne 
tivity curve for "water” practically coincided with the tempera 
ture-fluidity curve. The coincidence of the curves revealed the fact 
that over a very wide range the mobility of the conducting ions was 
almost exactly proportional to the fluidity, and therefore inversely 
proportional to the viscosity of the liquid. In 1906 it was pointed 
out (Bousfield and Lowry, Phil. Trans., 1905, A, 204 , 291) that the 
true coefficient of ionisation for binary electrolytes with univalent 
ions should be: 

A «.£ + Voo 

a = I- - . 

Ajo « + v 

where \ is the equivalent conductivity and u and v are the true 
mobilities of the ions, that is, numbers proportional to their actual 
velocities through the solution under a given potential gradient 
at the given concentration. It follows that in order to get the true 
value of o we have to take into account the variation of mobility 
with dilution. Now the mobility, according to Stokes’ Law, should 
vary, not only inversely as the viscosity of the solution, but also 
inversely as the radii of the ions, if they can be treated as spherical. 
It was suggested that as a nearer approximation to the value of 
a the expression: 



should be taken, where ij is the viscosity of the solution expressed 
in terms of the viscosity of water as unity. This correction for the 
effect of viscosity on the mobility, however, leaves untouched the 
effect of changes of ionic size, and could not alone be expected to 
lead to an accurate ionisation formula. Eecently endeavours have 
been made to obtain a further approximation to the true value of » 
by taking, instead of ij, a fractional power of q which is a lidl® 
less than unity (see Washburn, 7. Amsr. Chm. Soc., 1911, 33, 
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1470). suggestion leaves out of the account the important 
considerations which arise from the varying sizes of the ions, and 
is, in fact, founded on experimental data which ignore such 
changes. To place the whole correction for a on the viscosity no 
doubt enables the ionisation formulae to be moulded in such a 
way as to give formulae which are apparently correct over a longer 
range of dilution, but the theoretical value of the formulm for 
elucidating the conditions of mass action and determining the true 
correction for a is destroyed by such modifications. We must 
endeavour to get, not an ionisation law which is empirically accurate 
over a long range, but one which is absolutely accurate in the 
limiting case of infinite dilution. 

Starting, then, with the values of a which are yielded by the 
expression a=Xi)/Aco . as oiir first approximation to the value of a, 
we must endeavour to get the ionisation law for infinite dilution 
from the highest range of values in which accurate experimental 
figures are obtainable, without striving for a formula which com- 
prises the lower range of dilution, where the corrections due to 
rariations of ionic size become more serious. Accuracy in the 
lower range, whilst the mobility change due to variation of ionic 
sire is uncorrected, will certainly lead us away from the true 
ionisation law. 

Kohlrausch has furnished us with a wonderfully accurate series 
of conductivity measurements for a number of electrolytes, which 
go right up to a concentration of m = 0-0001. When, however, we 
proceed to use the figures for the highest concentration as our basis 
we are met with another difficulty. Kohlrausch, no doubt, used 
water of very great purity for his solutions, but the effect of the 
correction for the water conductivity is debatable, and in the 
necessary manipulation of the elution it is impossible to avoid 
some change in the conductivity of the water. For m = 0-0001 the 
conductivity of a potassium chloride solution is: 

»c ,8 =0-00001291. 

The conductivity of the water used would be of the order : 

*18=0-000001. 

in error of 10 per cent, in the water conductivity would therefore 
produce an error of 0'8 per cent, in the conductivity and in the 
ralne of o. This would produce a much larger error in the value 

(l -o), which is the only sensitive factor in ionisation formuim 
>t high dilution. The divergence of the highest values from the 
main curve is soon seen when results are plotted. The very high 
laugo of dilution where the conductivity of the water introduces 
obvious errors must therefore be avoided. 
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Taking both these matters into account, the range of dilution 
in which we must seek for an ionisation law which shall he accurate 
at infinite dilution lies between If 1 200 and itl/2000. ‘Witi, 
accurate figures between these limits we cam avoid the water error 
and extrapolate with great accuracy past the point where water 
impurities introduce errors, into the limiting region of' “ infinite 
dilution.” 

We shall illustrate the formulae which it is desired to examine 
by the figures for potassium chloride. To give detailed figures for 
other electrolytes would enlarge this communication too much, anfi 
is unnecessary, since we are dealing only with principles. In j 
former paper (Bousfield, Phil. Tram., 1906, A, 206 , 155) a prooi 
was given that the van’t Hoff dilution law was accurate in the 
limiting case of infinite dilution. An analogous but simpler proof 
may now be given. It is convenient in expressing this and other 
dilution laws to use h, the total number of molecules of water 
present for one mol. of solute, instead of m or F; is, of course, 
proportional to Y at high dilution. The van’t Hoff law thug 
modified becomes: 

1 TO 

For purposes of calculation we may write this as : 

|logo-log(t-o) = ilogh-e. 

To test this equation we will take the first approximation figures 
for the ionisation-coefficient, namely, o=At//A 3 o. These values of 

Vau’t Hoff's Law. 


Table I. 

y = flogo 


tn. 

ft— A tj/Aqq . 


r=logA. 

Ay. 

Air. 

Atf/ai. 

c. 

O'OOOl 

0*9921 

2-09721 

5-74374 




_ 

0*0002 

0*9898 

1*98472 

5-44271 




— 

0*0005 

0*001 

0*002 

0 005 
0*01 

0 9847 
0*9788 

0 9709 
0*9562 
0'9«0 

I 80526 

1 65969 
1-51686 
1*32935 
1*19458 

5 04477 

4 74374 
4*44270 

4 04474 
3*74367 

0*14557 

0 14283 
0*18751 
0*13482 

0*30103 

0*30104 

0*89796 

0*30107 

0-4836 

0-4745 

0-4667 

0-4478 

0*71712 

071218 

0-70449 

0*69303 

0*02 

0-9218 

1*05376 

3*44248 




— 

0-05 

0*8891 

0*87849 

3 04419 




... 

0*1 

0 8800 

•) *75562 

2*74257 




-- 

0*2 

0*8276 

0*64019 

2 44037 




_ 


o for potassium chloride, based on Kohlrausch’s figures, are set out 
in the second column of table I. The third and fourth column 
give the values of : 

y = |loga-log(l-«) 
a: = log A. 



BOnsriEU): lONlSiTION AND THE LAW OF MASS ACTION. ,311 

1 'tiese val^ of y and z aro get out in Fig. 1, which showg that the 
points from m=0'0006 to m=0'00S give approximately a straight 
line: 

y=i*-C. 

Jo determine the Coefficient of x exactly in the region of infinite 
dilution, the values of Ay and Ax are given in the table, and the 
values of Ay/ Ax are set out in the diagram on the values of a as 
absciss®. They give approximately a straight line law, and show 
that the limiting value of Ay/Ax is O'S. It will be observed that 
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each value of Ay /Ax is set out twice on the two values of a, one on 
each side of it. The true position, of course, lies somewhere between 
tbs two points, but they are so near as to leave no doubt that O'fi 
is the true value of Ay / Ax at infinite dilution. This is confirmed by 
taking the value J for Ay/ Ax in order to determine what is the 
limiting value of the constant. For this purpose the values of 
y~^x=-C are calculated and placed in the last column of the 
table. These are also set out in the diagram on the values of o 
as absciss®, giving an excellent line, and showing that the value 
ct C at infinite dilution is 0'730. 
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By working from the values from «i=0'0005 to m=sQ'006 
have been able to extrapolate to infinite dilution right paji; 
the values where the water error is serious, and we find ihat the 
equation which holds as we approach the limit is : 

^loga !og(l — a) = ^logh ~ 0*730, 
which is the van’t Hoff law. 

Let us now go through the same process for the Rudolphi law. 


Bttddphi’t Law. 


Table n. 



j/ = 2Iogo 






«=Al)/A„. -log(l-o). 

X=:l0g6.. 

Ay. 

Ax. 

Af/a*. c. 

0-0001 

0*99*21 2*09561 

B-74374 





0-0002 

0 9898 1*98*250 

5 44271 




0-0005 

0 001 
0-002. 

0 005 

0 01 

0 02 

0 9817 1*80191 

0*9788 1*65604 
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The necessary figures are given in table II, and they are all set 
out in Fig. 2 as before. The same process is gone through, and the 
result is to give us the Rudolphi equation : 

21ogo - log(l - o) = llogh - 0*730. 

We have then the apparently curious fact that both these 
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equatioiis are accurately true as we approacli the limit of infinite 
dilution. The reason why they are both true is obviously because 
jj the limit «=!, logo=0, and therefore in the limit they both 

reduce to: 

-log(l-o)=JlogA-0'730. 

ype will now test this new expression in the same way as the 
trfo preceding. The necessary figures are given in table III, and 


1 

1-0 


Table in. 

-fit X Constant. 


OT. 

a— A ij/Aqo . 

-log(l-a). 

*=logA. 

00001 

0-9921 

2-10287 

6-74374 

0-0002 

0-9898 

1-99140 

6 44271 

0-0005 

0-9847 

1-81531 

504477 

O'OOl 

0-9788 

1-67366 

4 74374 

0-002 

0-9709 

1-58611 

4-44-270 

0 005 

0-9562 

1-35853 

4-04474 

O'Ol 

0-9410 

1*22915 

3-74867 

0-02 

0-9218 

1-10679 

3 44248 

0-05 

0-8891 

0 95607 

3-04410 

0-1 

0-8600 

0-85387 

2-74257 

0-2 

0-8276 

0-76346 

2-44037 
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_ 

_ 



. . 

0-14165 

0-30103 

0-4705 

0-13755 

0-30104 

0-4569 

0-17758 

0-39796 

0-4462 

0-12938 

0-30107 

0-4297 

0-12236 

0-80119 

0-4062 

— 

— 

— 



— 


4 



0-7071 

0-6082 

0-8852 

0-6638 

0-6427 



0-90 


0-95 


1-0 
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are set out in Fig. 3. We get as before a straight line srith the 
coefficient 0‘6 for x, and the limiting value of the constant the saoe 


as before. 

Other strong electrolytes of the same class, such, for instance, ag 
sodium chloride and lithium chloride, yield the same exact coeffi. 
cient O' 5 at infinite dilution, although, of course, ^tl^ constant 
differs in each case. 

We now see that we can get any number of formuUe of the saat 
form which are equally true in the limit. We may set out the 
three which have been above investigated, together with two othen 
of the same form which are of some interest : 

Eudolphi: 

i-a 6'37 


Van’t Hoff: 


gi ^ hi 

I -a” 5-67 


Limiting relation: 


1 _ h 
l-a“5 37 


New relation: 


a _ hi 


Kohlrausch: 


g" _ hi 
I -a b-ST 


It will be seen that in the region of very high dilution we cas 
have the index of a anything we please within -wide limits. If wa 
make it simply unity we get the new relation which is the fourth 
above. This particular formula is of interest because we can make 
it an exact relation down to decinormal dilution by multiplying 
by the simple exponential factor lO’"”, which gives the equation; 

1-g 8'37 

This is an equation which may possibly have a theoretical rneaning, 
and is of practical utility, as it will serve, equally with the Kohl- 
rausch equation, for extrapolation to the value of . 

Having so much flexibility in the index of o, we may choose for 
the index a value which will make the value of a come out accurate 
at any given dilution — say, twice decinormal. The required value 
of the index of a is; 

»=3'3n. 

This is the equation used by Kohlrausch for extrapolating to get 
Xoo • The value of « is slightly different from his value, since we 
are taking o=Aij/Aa, . 

In table IV are set out the values of a obtained from Kohlrauscl, 
from the exponential formula, from Rudolphi, and from vant 
Hoff. The equations are solved for a by making a table of values 
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a for eacli equation. It will be seen that the Xiohlrausch 
formula gi-rea valnee which are practically the exact values of 
j-Atj/Ajo, the new exponential formula gives these exact values 


Table IV. 
Vatuei of a. 
New 


Eohl- exponential 


Nl. 


tausch. 

Diff. 

formula. 

Diff. 

Rudolph!. 

Diff van’tHoff 

Diff. 

O'OOOl 

0*992 

0-992 

+ 

0-992 

+ 

0-992 

+ 

0-992 

+ 

0-0002 

0-990 

0-990 

+ 

0*990 

+ 

0*990 


0-990 

+ 

0-0005 

0-985 

0-985 

+ 

0*985 

+ 

0*984 

-1 

0-984 

-1 

0-001 

0*979 

0-979 

+ 

0 979 

+ 

0-978 

-1 

0-978 

-1 

0‘002 

0*971 

0-971 

± 

0 971 

+ 

0-970 

-1 

0*969v 

-2 

0-005 

0*956 

0-956 

+ 

0*956 

+ 

0*954 

-2 

0-952 

-4 

0-01 

0*941 

0-941 

± 

0*941 

+ 

9*936 

-5 

0 934 

-7 

0-02 

0-922 

0-922 

+ 

0*922 

+ 

0-9U 

-8 

0-910 

-12 

0'05 

0-889 

0-890 

+ 1 

0*889 

+ 

0*876 

-13 

0-86S 

-21 

O'l 

0-860 

0-861 

+ 1 

0*859 

-1 

0-839 

-21 

0-826 

-84 

0'2 

0 828 

0-828 

+ 

0*823 

-5 

0-796 . 

-33 

0*776 

-52 


down to decinormal solutions, the Budolphi and van’t Hoff formulae 
gives values which are within one part in a thousand down to a 
dilution of N I im only. 

Between these formulae how is one to determine which gives most 
nearly the true values of a 1 One thing is quite clear. The two 
formuls which give the exact values for a=\rjj\^ cannot be the 
right formulae for the true value of a, since they leave no margin 
tor the change of o due to the change of mobility which is brought 
about by variations of ionic size. Empirical correspondences over 
a long range do not help us, and the only test is to be found by a 
consideration of other physical properties which depend on a. 

In a former paper (Bousfield, Fhil. Tram., 1906, A, 206, 101) 
the matter was approached on the following lines. Starting with 
the van’t Hoff law, which was shown to be true in the limiting case 
of Infinite dilution, and taking the series of values of a=\ril\^ 
which correspond accurately with the van’t Hoff law in the highest 
ranges of dilution, it was assumed that the departures of these 
values of a from those given by the van’t Hoff law in the lower 
ranges of dilution were due to the fact that a was uncorrected for 
variaticms of ionic size. It was thus possible, on this assumption, 
to work out the variations of ionic size which would bring the 
van’t Hoff law into accord with the experimental values of o at such 
lower dilutions. On this assumption the varying ionic radius was 
found to be represented by : 

r=f-'(l + «/ri)-S 

where I is the mobility of the ion at infinite dilution. This enabled 
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the varying volume of the ion to be traced, and hence the vatyujg 
amount of water combination. It wag found that the valueg of 
a and of the ionic sizes and of the amounts of combined water thug 
calculated were concordant with measurements of otdier physicjj 
properties into which these same elements enter^. For thig 
purpose the beat of these properties is freezing-point depressioa 
since the variation of freezing-point depression values with dilutioB 
is correlated to the amount of combined water, so that in this 
way we get back to change of ionic size, and so to change of 
mobility due to this cause. Working on these lines, it is shown in 
the former paper that the variations of ionic size, calculated on the 
hypothesis that the van’t Hoff formula is the right one, do, in fact 
lead to values for the combined water which in conjunction with the 
values of a yielded by the formula are in good accord with expeti- 
mental determinations of the variations of the freezing-point vines 
with dilution. It will be seen from table IV that the values of a 
3 rielded by the Rudolph! formula are practically the same as these 
given by the van’t Hoff formula in the higher ranges of dilution, 
and only differ from them by two parts in a thousand at a dilutien 
of ill/ 100. It follows that the values for the ionic sizes yielded hy 
the Rudolphi formula will not differ greatly in this range from 
those given by the van’t Hoff formula. It remains, however, te 
examine the values for the ionic sizes which Budolphi’s formula 
would yield at lower dilutions to see if they are in better or worse 
agreement with freezing-point depression values and other physical 
properties — a somewhat delicate and tedious investigation which 
must stand over for the present. In the meantime as either of 
these formulse is in good accord with the variations of freezing-point 
depressions over a considerable range of dilution, it seems better 
for various practical purposes to use the values of a derived from 
one of these two foimute, rather than to take values of a which are 
obtained in a more conjectural manner. The matter has been 
illustrated only by reference to potassium chloride, but these 
formulae apply equally, with a change of the constant, to sodium 
chloride, lithium chloride, and a number of other strong electro- 
lytes. 

The difficulty of choice between the formulae does not, however, 
meet us in the region of highest dilution. Here all the formuk 
which we have exaunined become the same, and we may say with 
confidence that in this region there is no doubt about the true 
relation between ionisation and dilution in this class of “ strong 
electrolytes. They all reduce to the simple dilution law 

(1 - o) = A' 1 X Constant. 
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the same region ilie Oatwald law for “weak” electrolytes 
reduces to 

(1 — a) = A-i X Constant. 

gere the maee relation appears in ita simplest terms, since in both 
cases progressive hydration has proceeded so far that molecular 
varieties have been reduced to the fewest. These two simple 
Sonnulse thus bring out the fundamental difference between the 
class of ” weak ” electrolytes of which acetic acid is an example, 
and the class of “ strong " electrolytes, of which potassium chloride 
is an example. 

for weak electrolytet the active mass of the urtdissoeiated frae- 
tion at great dilution is inversely yTOportional to the mass of the 

fOditT. 

For iirong electrolytes the active mass of ike undissociated frac- 
im 9^^^^ dilution is inversely proportional to ike square root 
of the mass of the viaier. 

Here, where the problem is simplest, is the point where recon- 
ciliation with the law of mass action as usually enunciated must 
begin. It is proposed to consider this aspect of the matter in a 
subsequent paper. 

Sr. SwiTHius, 

Hisuon, N.W. 
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jn the same region the Ostwald law for “weak” electrolytes 
jjduces to 

(1 — o) = X Constant. 

Here the mass relation appears in its simplest terms, since in both 
cases progressive hydration has proceeded so far that molecular 
varieties have been reduced to the fewest. These two simple 
totmuhe thus bring out the fundamental difference between the 
class of “weak” electrolytes of which acetic acid is an example, 
and the class of " strong ” electrolytes, of which potassium chloride 
i, an example. 

For weak electrolyte! the active man of the undissociated frac- 
lion at great dilution it mvenely proportional to the mast of the 
mter> 

For strong eleetrolytet the active mass of the undissociated frac- 
tion at great dilution is inversely proportional to the square root 
of the mass of the water. 

Here, where the problem is simplest, is the point where recon- 
ciliation with the law of mass action as usually enunciated must 
begin. It is proposed to consider this aspect of the matter in a 
subsequent paper. 

Sr. SwiTHiNs, 

Hksdon, N.W. 


mm.. —Viscositif and Association. Pari IV. The 
Viscosity of the Aromatic Amines. 

By Ferdinand ^Bernard Thole. 

Tse mutual effect of different unsaturated nuclei in a molecule 
has been studied from many points of view and by many different 
methods, both chemical (compare V. Meyer, Sudborough, and their 
co-workers, and Clarke) and physical. The main drawback attached 
to the former method lies in the undoubtedly very complex and 
acositive nature of the inter-atomic forces which are greatly influ- 
enced, even by the addition of a comparatively inert solvent, and 
necessarily to a much greater degree by chemically active reagents. 

Some time ago (T., 1910, 97, 2596) the author investigated by 
the viscometric method the influence of various substituents in 
various spatial positions on the degree of association of phenol. 

The results agreed closely with those derived from other physical 
properties, and showed that ortho-substitution has the greatest, and 
para-substitution the least, influence on the associating tendency 
of the hydroxyl group, 

VOL. cm. 


r 
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More important, however, is the nature of the substituent groupie 
Those which exhibit a considerable degree of unsaturation ha,, 
the greatest effect in repressing association presumably by “biaj, 
ing ” some of the residual affinity of the hydroxyl group. It vfai 
found possible, in fact, to arrange in series a number ( of ^commoj 
radicles in order of their inhibiting influence on phenolic associa, 
tion, and this order exactly paralleled with that obtained by 
arranging the same groups in order of their influence on molecalaj 
magnetic rotation. The most active of these were the caibethoxjl, 
aldehvde, and nitro-radicles, and the least active the chlorine and 
methyl radicles. 

Investigation of solutions of the phenols in various solvents, both 
“ dissociating ” and “ non-dissociating,” showed the great extent 
of aggregate-disruption that was produced even by solvents of the 
latter class. 

In the present paper a number of aromatic amines have been 
investigated with a view to ascertain whether the amino-group 
(which, like the hydroxyl group, possesses considerable residual 
affinity) is affected in the same way by substituent groups of 
varying residual affinity in varying positions in the benzene 
nucleus. This work also appeared of considerable interest, since 
a recent investigation on the viscosity of the amines (Mussell, , 
Thole, and Dunstan, T., 1912, 101, 1008), although carried out 
from a somewhat different point of view, directed attention to 
certain molecular Influences which exert a very notable effect on 

viscosity. By comparing the values of ^ 

that as a general rule secondary amines are less viscous tban 
primary amines, whilst tertiary amines are still less viscous, that is, 
the substitution of amino-hydrogen atoms by alkyl groups depresses 
viscosity, owing either to some specific property of the hydrogen 
atom or to the increasing symmetry of the molecule. When, 
however, these hydrogen atoms are replaced by groups containing 
centres of unsaturation, such as the acetyl, phenyl, benzyl, and to 
a less degree the allyl residues, the viscosity of the amine is 
enhanced instead of being diminished. This new influence, which 
overwhelms or at least profoundly modifies the other factors 
involved, was termed “ reinforced conjugation.” 

Certain anomalies which have been observed in other series of 
compounds, both aromatic and aliphatic, have also been shown to 
be due to the existence of this molecular condition (Dunstan, 
Hilditch, and Thole, this vo!., p. 133). 
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Ezfebimemtal. 

The apparatus used in this work was of the new pattern recently 
described by the author (this voL, p. 22), and the experiment 
ncthods were similar to those detailed in previous communications. 

The materials used were partly purchased and partly prepared 
hy well known methods. In each case they were carefully purified 
before use. 

Whenever possible the amines were investigated in the fused 
condition, but as many are solid at temperatures below 100“ it 
proved necessary to compare their viscosities in some coinparatively 
neutral solvent. The liquid chosen was amyl acetate, which has 
proved a valuable solvent in previous work in this connexion in 
view of its comparatively small dissociating tendencies and its 
excellent solvent powers. It will, however, be noticed that even 
smyl acetate produces a considerable effect on the molecular 
condition of the solute. 

The solutions used were of equimolecular strength, and were 
prepared by weighing O'OOS gram-molecule of the amine in a 
stoppered weighing bottle, and dissolving in 7 c.c. of amyl acetate 
a concentration usually equivalent to about 12 per cent. In a few 
cases where such concentrated solutions could not be prepared, a 
solution of one-half this concentration was investigated, and the 
equivalent values for the stronger solution obtained by extrapola- 
tion. 

The viscosities of the fused amines were determined at 65° and 
those of the solutions at 26°, the temperatures of the thermostats 
being controlled between very narrow limits ( + 0 05° and ±0 01° 
respectively) by sensitive toluene regulators. 

The viscosity values for the pure amines have been compared by 

use of the expression x 10*. The use of this quantity for 

comparison purposes is undoubtedly open to several objections, 
but previous work has shown that it offers the most suitable 
method at present available for comparing the viscosities of liquids, 
particularly where these are of similar chemical nature. 

The results for the solutions have been compared by calculating 
tlie increase produced in the product viscosity x density x 10® of 
the pure solvent per unit of molecular weight of the dissolved 
amine. This quantity is termed A in the table of results. 
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Table I . — Pwe Aminei at 55°. 


Amine. 

Density 5574“ 

Viscosity. 

Mol. vol. 

Aniline 

0-9913 

0-01709 

182 

o-Chloroaniline 

1'182 

0-01647 

I 153 

m-Chloroanilino 

1-184 

0 01764 . 

' 164 

;9-CliloroaDiline 

1178 

0-01964 

182 

o-Tolnidine 

0-9700 

0-01711 

155 

wi-Toluidine 

0-9603 

0-01513 

136 

j)-Tohiidme 

0-9593 

0 01657 

140 

o-Anisidine 

1-064 

0-02211 

191 

jj-Anieidine 

1-092 

0-03215 

286 

Ethyl anthranilate 

1-088 

0-03258 

215 

Methylaniline 

0-9671 

0-01084 

96-9 

Ethylaniline 

0-9319 

0-(il081 

83-3 

iMAmylaniline 

0-891-2 

0 01724 

94-3 

Allylaniline 

0-9536 

001414 

101 

Diphenylamine 

0-9633 

0-04660 

266 

Benzylaniliue 

1-038 

0-05388 

306 

Benzylideneaniline 

1-038 

0-03985 

229 

Methyl-o-toluidine 

0-9500 

0-0U71 

92-0 

Methyl-p-toluidine 

0-9348 

0-01220 

94-2 

Ethyl*o*tolttidinc 

0-9220 

001100 

76-1 

Ethyl-p-tolnidine 

0-9148 

0 01211 

82-1 

Diojeiliylamline 

0-9274 

0-00844 

64 ■? 

McthylethylaniUne 

0-9193 

0 00972 

66-2 

Ditthylaniline 

0-9196 

0 01102 

68-0 

Dlwdaiavlaniline 

0-8668 

0-02923 

109 

MethylallylaniUQe 

0-9242 

0-010C8 

671 

BenzylethyUuiliue 

1-001 

0-04772 

226 

Dimethyl-o-tolnUme 

0-9003 

0*00881 

68-7 

Dimethyl.;).toluidiDe 

0-9116 

0 00864 

58-8 

Dimethyl-o-uaphthyUminc 

1-013 

0 03248 

192 

DimethyM-naphthylamiue 

1-029 

0 ■03365 

202 


Table H.— Solutions at 25°. 


An.JiiC. 

Density 2574*. 

Vibcosity. 

A 

Aniline 

0-8778 

0 008845 

9-( 

o-Chloroaniline 

0-8940 

0-009250 

10-5 

m-Chloroaniline 

0-8945 

0-009521 

12-5 

j:>-Chloroauilme 

0 8949 

0-009591 

13-( 

2 : 4*DicliloroaDiline 

0-9088 

0 009788 

12-9 

2:4: O-Trichloroauiline 

0-9*229 

0-009851 

11-0 

O'Broraoanilme 

0-9161 

0-009663 

11-5 

yj-Bromoauiline 

0*9199 

0-009845 

12-! 

2 : 4-DibromoaDiliDe 

0-9603 

0-01041 

12-2 

2 : 6-DibromoaDiliDe 

0-9760 

0 00997 

11-2 

2:4: 6-TribromoanUine 

1002 

0-01017 

9-9 

P'lodoaniline * 

0-9530 

O-OlOU 

12-^ 

2 : 4-Di-iodoaniline 

l-u21 

0-01120 

18-1 

o-Anisidine 

0*8842 

0 009216 

10-0 

o-Tolnidine 

0-8771 

0-008841 

7-7 

?H-Toluidine 

0-8763 

0 008816 

7-4 

P-Toluidine 

0-8763 

0 008816 

7 '4 

Ethyl anthranilate 

0-8918 

0-00992 

li-6 

Ethyl p-aminobenzoate 

0*8943 . 

0 01130 

19-2 

o-Phenylenediamine 

0-8842 

0 009834 

16-3 

M-Phenylenediamine 

........ 0-8868 

0-01009 

18-7 

o-Nitroaniline 

0-9016 

0-01012 

16 9 

w-Nitroauiline 

0-9011 

0-01041 

17-8 

tt-Naphthylamine 

0-8893 

0 01031 

15-7 

^•Naphthylamine 

0-8898 

0 01030 

15-6 

Dipheuylamiuu 

0-8944 

0 01071 

22-4 
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Discuesion. of Results. 

fable I. — The values obtained for the liquid amines hear out 
the results obtained in the previous communication on these 
substances. Moreover, the greater number and range of amines 
investigated afford new evidence as to the influence on the 
molecule of substitution in the amino-group and in the benzene 
nucleus. . ■ 

Dealing first with the former type of substitution it is seen that 
ns a general rule primary amines have a .high viscosity, the 
secondary amines being less viscous and the tertiary still less so. 
In the two latter classes it will be noticed that the viscosity factor 
increases slowly with increasing molecular weight of the alkyl 
groups, although it still remains much smaller than the average 
value for a primary amine. The first member of the series, methyl- 
aniline, appears to be slightly anomalous, the viscosity being 
distinctly higher than that of etbylaniline. 

When the amino-hydrogen atoms are replaced by groups possess- 
ing considerable residual affinity the above general rule is reversed, 
and the difference is most marked when the substituent group 
contains a phenyl nucleus; thus benzylaniline, diphenylamine, and 
benzylideneaniline are much more viscous even than aniline, whilst 
the viscosity of allylaniline, although of the same order of magni- 
tude as the simple secondary amines, shows a quite evident exalta- 
tion due to the unsaturated character of the allyl grouping. In 
the case of the tertiary amines the powerful influence of the benzyl 
nucleus (tor example, in benzylethylaniline) is still apparent, but 
in methylallylaniline the allyl group exerts but little exalting 
effect. 

Since it is well known that increase in symmetry tends to 
dimmish viscosity, it is evident that the exaltation produced by the 
introduction into the amino-group of unsaturated residues is due 
to what may be termed conjugated residual affinity. Its effect is 
shown much more markedly in this series of compounds than in 
any others hitherto examined, probably because three notably 
imsaturated nuclei are concerned. 

Many other instances of this phenomenon may be cited, for 
eiample, the high viscosity of acetanilide as compared with that 
of aniline. 

Owing to the inconveniently high melting points of many aniline 
derivatives, the influence of ortho-meta-para-substitution has not 
been studied very fully with the pure fused amines. It will be 
noticed, however, that as a general rule the ortho-compound has 
the lowest and the para the highest viscosity of the three ispmerides. 
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a condition which is in exact agreement with that found in thj 
case of the phenols. The nature of the substituent group also has 
an important effect, alkyl and chlorine substituents depressing the 
viscosity of the parent amine, whilst carbethoxyl and methoxyi 
augment it. 

Table II . — The very great alteration produced in the (jondition 
of the molecules of a solute by the addition of a solvent is most 
strikingly shown by the results obtained with the amyl acetate 
solutions. It will be noticed that the order of viscosities is 
general considerably different from that followed by the pure 
amines, and only the more strongly marked characteristics of the 
latter persist in solution. 

Moreover, the relative effects of conjugation in the benzene 
nucleus by o-, m-, and p-substituents, conjugation in the amino- 
nucleus, and symmetry are profoundly modified, the effect of the 
first being emphasised and of the last minimised by solution. 

Considering the results in fuller detail it will be noticed that 
the least viscosity increment is produced by the toluidines. The 
depressing effect of the substituent methyl group has already 
been pointed out in connexion with the results in table I. 

A further striking point is the comparatively great reduction 
produced in the viscosity of aniline and the toluidines by solution. 

The progressive substitution of the benzene ring by halogens 
produces particularly interesting results. Considering first the 
chlorine derivatives, it will be observed that the viscosity of aniline 
is augmented by chlorination, the ortho-substituent having the least 
and the para the greafiest effect. Further substitution, however, ' 
depresses the viscosity increment slightly in 2 : 4-dicbloroaniline 
and to a considerably greater degree in trichloroaniline. 

In the bromo-derivatives a similar but more marked effect is 
evident, tribromoaniline having a particularly low viscosity. More- 
over, the viscosity of 2 : 6 -dibromoaniline is considerably less than 
that of the 2 : 4 -i 3 omeride, where the bromine atoms are leas 
intimately associated with the amino-group. 

p-Iodoaniline has a still lower viscosity than the chloro- or 
bromo-compounds, but in 2 : 4 -di-iodoaniline the viscosity rises 
again, probably owing to the highly unsymmetrical loading of the 
benzene ring. 

Whereas the alkyl and methoxyl groups and the halogen atoms 
have a depressing or very slightly elevating action on the viscosity 
of the parent amine substitution of the carbethoxyl, nitre- and 
aminoxomplexes in the benzene nucleus has a most marked effect 
in raising the viscosity, the value of the incrament rising to about 
19. With the phenylenediamines and nitroaniliues this figure 18 



THE VISCOSITY OF THE AKOMATIC AMINES. 


323 


jjiQst reached by the meta-compounds, and from analogy to the 
ijjjer series examined the para-compound would give a value even 
excess of this. Unfortunately, experimentaJ verification was 
prevented by the sparing solubility of the substances in question. 

j)ie same effect, although to a more modified degree, is shown 
jj the naphthylamines, where a fused benzene ring takes the place 
a simple substituent. 

It is noteworthy that the nitro- and carbethoxyl groups which 
enhance so considerably the viscosity increment in this series are 
also the most active in repressing the association of phenol, and, 
further, together with the amino-group, produce very marked 
anomalies in the molecular refractivity of their benzenoid deriv- 
atives. , 

A still further point of interest lies in the tact that the differ- 
ence between the viscosity of ortho- and para-isomcrides is greatest 
ii the case of the aminobenzoic esters and nitroanilines, and least 
with the alkyl and halogen derivatives. 

Apart from these few parallels, however, there is little 
resemblance between the behaviour of phenols and amines when 
substituted by different groups. In the former compounds appa- 
rently the only variable condition which affects the viscosity to any 
notable extent is the degree of association, and this is almost exclu- 
sively connected with the position and degree of residual affinity 
of the substituting group. Moreover, the action of the solvent was 
merely to decrease greatly the association without producing any 
alteration in the order of the degree of influence of the groups. 

In the amines, on the other hand, one has the effect of the 
conflicting variables of association, conjugation in the amino- 
group and in various positions in the benzene nucleus, and 
symmetry brought out in a very marked manner. Moreover, these 
influences are considerably affected and to very different extent* 
by the influence of the solvent. 

So complex, in fact, is the net result of the various factors which 
inflcence the viscosity of these compounds that it is desirable at 
present not to do more than direct attention to the general regulari- 
lies that are apparent, without pressing too far speculations on the 
resultant effect of such a complex system of intramolecular and 
intermolecular forces. 

The author desires to express his indebtedness to the Research 
Fund Committee of the Chemical Society for a grant which has 
partly covered the expenses of the research. 

London College. 
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HEWITT AND MANN: THE EEACTION BETWEEN 


XL. — The, Reaction between Ferric Salts and 
Thiosulphates. 

By John Theodore Hewitt and Gladts Edby Mahn. 

Amongst the comparatively few quadrimoleculai reactilma whicli 
have been studied, reference may be made to the reduction ol 
chromic acid by phosphorous acid (G. Viard, Compt. rend., I897 
124 , 148), the interaction of hydrobromic and bromic acids (If. 
Judson and J. W. Walker, T., 1898, 73, 410), the bromination of 
benzene (L. Bruner, Zeitsch. physital. Chem., 1902, 41 , 513), and 
the decomposition of potassium chlorate at 395° (J. Scobai, Zeitsch, 
pkysikd. Chem., 1903, 44 , 319). Of these reactions the first and 
second appear to be fairly straightforward, although it should he 
noted that the decomposition of hydrochloric and chloric acids 
appears to be of the eighth order, which is to be explained on the 
assumption that the reaction depends on the ions of the respective 
acids (R. Luther and F. H. MacDougall, Zeitsch. physikal Chem., 
1908, 62 , 199); 

4H' + 201' + 2CIO3' = 2C102 + CI2 + 2H2O. 

The bromination of benzene and the decomposition of potassinni 
chlorate are attended by side-reactions, so that an addition to the 
known number of quadrimolecular reactions appears desirable. 

Our attention was called to the reaction between ferric salts and 
sodium thiosulphate in working out a method for estimating the 
relative amounts of ferrous and ferric iron present in a solution 
containing considerable quantities of organic matter (Analyst, 
1912, 37, 179), The presence of organic matter precluded the uee 
of permanganate or dichromate for oxidation of the ferrous iron; 
reduction of the ferric iron with stannous or titanous chlorides was 
(equally undesirable on account of the w^l-known behaviour of these 
reagents towards easily reducible organic substances. The use of 
sodium thiosulphate as a reducing agent for the ferric sajte (^ered 
a possible solution of the difficulty, and eventually satisfactory 
results were obtained in so far as the estimation of the iron in die 
two states of oxidation was concerned. At the same time our atten- 
tion was drawn to the slowness of the reaction between iiertain 
ferric compounds and thiosulphates, so that we considered it 
advisable to measure the rate of reaction and determine the velocity 
constants in certain cases. 

A ferric salt on reduction with a thiosulphate ought to behave 
as if the reaction were of the fourth order in accordance with the 
equation : 

2Fe' ■ ■ r = 2Fe" -f S^O,". 
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although tie possibility of an apparently bimolecular reaction is 
jot excluded it the reaction takes place in two successive stages : 

P6'" + Sj0,'' = F6" + Sj0j' 

2SsO,'=SA^ 

the second stage being more rapid than the first. 

Anomalies are occasionally found in reduction by thiosulphates; 
thus the reaction between hydrogen peroxide and thiosulphates in 

acid solution; 

HjOj + 2SaOj*' + 2H- = 8A" + 2 H 2 O, 
is apparently bimolecular; as an explanation the separation of 
electrically neutral SaOj has been given (Emil Abel, Monatsh., 
1907, 28, 1239). 

7 \lhilst the reduction of salts like ferric chloride is too rapid for 
determination of the velocity of the reaction, ferric alum and 
solutions containing thiocyanates, phenol, etc., were found to be 
measurable; the reactions were always of the fourth order, and 
consequently one may conclude that it is necessary that four 
moleeuies or ions react simultaneously and the transient existence 
of ions, SjOj', is excluded. The constancy of the “ constants ” 
determined leaves much to be desired, but when it is borne in mind 
that the reaction between iF/SO-solutions of iron (as ferric alum) 
and sodium thiosulphate is half completed in about eleven minutes 
at 0°, it will be seen that the experimental work is not of the 
easiest; whilst the choice of 0° instead of 25® for carrying out the 
reaction, and the abandonment of attempts to measure the veloci- 
ties of the reactions between sodium thiosulphate and ferric chloride 
or of ferric solutions to which only 3 molecules of potassium thio- 
cyanate had been added per .atom of iron, will occasion no surprise. 
The velocities actually determliied were those of the reactions 
between iV/80-sodium thiosulphate and A'/SO-ferric alum alone or 
with addition of 4 or 12 molecules of potassium thiocyanate, 

4 molecules of pheuol, or 4 molecules of ethyl acetoacetate. In all 
these cases there was no doubt that the reaction was of the fourth 
order; calculation showed that any other order of reaction was 
excluded,. 


ExPBBIXSHrAL. 

Stock solutions were made of ammonia iron alum and sodium 
thiosulphate. The former contained 2 7925 grams of iron per litre, 
and was made by weighing out an exact amount of the alum in 
which the iron had been gravimetrically estimated. (Found, 11-65 
(s o 11'58.) The sodium thiosulphate was A/40 
( -0o5 grams per litre), In carrying out a measurement, all 
*tious were cpoled to 0°, 25 c.c. of the iron solution were trans- 
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ferred to a flask previously cooled, 25 c.c. of water or of a solutioi 
of thiocyanate, phenol, etc., added; then SO c.c. of the thiosulphate 
solution, and the time noted. Samples of **10 c.c. were withdrawn 
at intervals of about 2 minutes, and transferred to flasks containing 
excess of solution of disodium phosphate and sodium acetate; both 
ferrous and ferric salts were thus precipitated, and furtbed reaction 
of the ferric salt with the thiosulphate prevented. After addition 
of starch the remaining thiosulphate was titrated with A’/SO-iodine' 
the number of c.c. used, subtracted from 10, gave the number of 
c.c. of thiosulphate which had already reacted with the ferric 
solution. No inconvenience was caused by the presence of the 
phosphates of iron. The units employed in calculating the reaction 
constants from the formula for a quadrimolecular reaction; 

are arbitrary, a = 10 (that is, the number of c.c. of reacting 
mixture withdrawn for each titration); a -a; is then given directlj 
by the number of c.c. of iodine used in titrating the unused thio- 
sulphate. The constants recorded must be multiplied by 80* if the 
results are desired for normal solutions (1 c.c. being still the unit 
of volume). 


(i) Ferric Alum and Thinmlphate. 

25 C.c. A720-fsrric alum solution, 25 c.c. distilled water, 
50 c.c. .V/40-8odium thiosulphate. 



t = 

: seconds, a = 10, k- 

«3\(a- 

l. 



t. 

a-r. 

I. 

k. 

xf o’/ 

II. 

ft~X. 

k. 

133 

7 '69 

0-3007 X 10-^ 

113 

7-95 

0 2920x10-* 

279 

6'50 

0-31. '-6 

-248 

.'•.■78 

0-2970 

402 

5-82 

0-3375 

374 

5-93 

0-3382 

529 

5-68 

0-2997 

516 

5-40 

0 3457 

646 

6-02 

0-3563 

663 

sVOO 

0'35U 

804 

4'69 

0-3603 

819 

4 69 

0-3539 

954 

4-39 

0'2:'85 

1017 

4-23 

0-4005 

1078 

4-14 

0-4017 

1128 

4-18 

0-8646 

1267 

3 95 

Mean 

0-4039 

... 0-3365x10-*' 


Mean 

0-3419xlO^ 


Mean of both series, 0’3392 x 10“*. 


(ii) Ferric Alum, Potamum Thiocyanalc, amf Thiomlphale. 

In the first experiments made on the rate of reaction of solutioos 
of ferric thiocyanate (iron alum and potassium thiocyanate), ao 
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attempt was made to follow the course of the reaction colorimetrio- 
jlly, Although the obtained furnished no useful constants, 
it was found that whila^e reaction proceeded rapidly when only 
three molecular proportions of potassium thiocyanate were added 
per atom of ferric iron, the rate of reduction by sodium thiocyanate 
was greatly reduced when the potassium thiocyanate was added in 
coBsiderablo excess to the ferric solution. The results obtained 
with 4 and 12 molecules of potassium thiocyanate per atom of iron 
are recorded. 


(lia) lFe:4'KCNS:lNa2S20a. 

25 C.c. A/20-f6rric alum, 25 c.c. 4iT/20-KCNS, 
50 c.c. A / 40.eodium thiosulphate. 


I, a-x. t". 

12!) j-66 2'2'95x10-» 
2)9 3'65 2 820 
S;4 3 05 3 '055 
504 2'80 2'232 
SIS 2 67 2-802 
760 2-43 3-012 
M7 2-34 2-945- 
1095 2-19 2-8 68 
I!20 2-19 2-574 

Jfera... 2-712x10-’ 


t a - z. k. 

129 4-65 2-485x 10 
266 3-60 2-671 
402 3-09 2-727 
534 2-81 2-812 
649 2-60 2-871 
783 2-49 2-715 
929 2-32 2-837 
1098 2-19 2-860 
1224 2-11 2-988 

Mean... 2-757 x 10- 


i 

a-x. 

k. 

1 U4 

4 45 

2'395xl0-i 

. 28J) 


2*693 

m 

2-91 

2*731 

6:'>9 

2 67 

2*608 

■ 858 

2-4« 

2 5f2 

; ions 

'.••26 

2-839 

I 1174 

2-19 

2*673 

1 1388 

1 99 

3*021 

; 1550 

1-93 

2 ’969 

: Mean .. 

2*722x 10-® 


Mean of three series, 2 -730x 10“’. 


It will be seen that the reaction is half completed in about twp 
minutes, and great constancy of i is not to be expected. 


(iii) lFe: 12 KCNS;lNa 2 S 203 . 

25 C.c. A'/20-ferric alum, 25 c.c. 12A/20-KCNS, 
50 c.c. A740-sodium thiosulphate. 


(, 

109 

<t-Z. 

k. 

L 

a - X. 

k. 

7-40 

0*4492 X 10-5 

268 

6 ’05 

0*4438x 10-® 


6-09 

0-4262 

451 

5-35 

0*3993 


5 50 

0-3331 

563 

4 91 

0 4.rl 1 

494 

6-22 

0-4069 

698 

4-69 

0-4I.51 


4 91 

0-4056 

809 

4 ’42 

0*4343 


4 ’64 

0-3836 

958 

4*28 

0*4092 


4 ’S3 

0-3707 

1090 

4*09 

0’41H5 


4’09 

0-3622 

1225 

3*96 

0-4110 


3-92 

0-4096 




Mean 

0-3945 X 10-’ 


aMran 

0-4188x10-’ 


Mean of both series, p-4066 x ig-'. 
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(iii) yerric Alum, Phenol, and Sodiim Thiomlphate. 


25 C'.o. N 1 204etnc alum, 25 c.c. Vf /20-pheiiol solution, 




50 c.c. Af/40-aodium thiosulphate. 


t. 

a~x. 

k. 

i. 

a-x. 

f:. 

109 

7-91 

0-3120 xlO-* 

253 

6-69 

0-3088 X10-! 

258 

6-51 

0*3390 1 

398 

6*79 

0-3477 

409 

6*17 

0-2656 

609 

5*09 

0-3604 

633 

5-63 

0-3074 

779 

4-71 

0*3660 

644 

5*10 

0*3384 

933 

4*40 

0-8835 

785 

4*71 

0*3631 

1075 

4*35 

0-2816 

929 

4*47 

0*3658 

1349 

8*86 

0-4049 

1060 

4-80 

0*8640 

1414 

3-88 

0-3631 

1163 

4-06 

0*40.32 



— - 



— 


Mean 

• 0-3519x10-! 


Mean 

0*3398x10"® 



t. 

a-z. 

k. 

t. 

0-*. 

k. 

194 

7-19 

0-2906x10^’ 

132 

7-80 

0-2796x10-! 

332 

6*21 

0-3189 

268 

6-66 

0-3184 

483 

5*68 

0-2996 

407 

5-75 

0*3488 

614 

5-12 

0-3501 

537 

5*30 

0-3548 

738 

5*09 

0-2974 

674 

6-00 

0*3461 

909 

4-48 

0*3710 

823 

4*66 

0-8602 

1038 

4-33 

0-3634 

982 

4-46 

0-3485 

1227 

3*96 

0*4103 

1108 

4-28 

0-8636 

1359 

3'85 

0-4053 

1252 

4-03 

0-3800 


Mean ...... 

.. 0-3462 xl0-‘ 


Mean 

. 0-8322x11)-! 



Mean of four aeries, 0*3428 > 

cl0-‘. 



(iv) Ferric Alum, Ethyl Acetoaceiate, and Sodium Thiotulphak, 

25 C.c. A'/20-ferric alum, 25 c.c. 4iV/20-etliyl acetoacetate, and 
50 c.c. N /40-sodiam thiosulphate. 

Considerable difficulty was at first experienced in titrating will 
E /80-iodine, probably on account of reaction of the halogen witl 
the acetoacetate. Mr. A. D. Mitchell suggested that considerallt 
diln^n and addition of excess of potassium iodide might obviatt 
tire difficulty, and, using this suggestion, fair results were obtained 


4. a-z. k. 
m 8*44 0-1860x10-® 
303 6-45 0*3000 
508 5*47 0-3353 
1025 5-02 0-2694 
1215 4*28 0*3226 
1408 4-08 0*3244 
1644 4-01 0-2943 

Mean,. 0-2903x10'® 


t. a~x. k. 

164 7*31 0*3172x10'® 
449 5-91 0-2886 
593 5*24 0-3340 
738 4-99 0*2970 
1079 4*54 0*2990 
1255 4*01 0*3854 
1395 3*79 0-4248 

Mcao... 0*3381x10-5 


t. a~z. h. 

128 7*78 0 * 2925 xr 
302 6*40 0-3106 
444 5 91 U'2886 
599 5*26 0*327i> 

952 4*75 0-2918 
1322 4*09 0-3434 
14 5 7 4*02 0*3293 


Mean... 0-3120x10-^ 


* Mean of three series, 0*3135 x 10'®, 



FERRIC SAlTa AKI) TBflOStJL^HATE^ ' 


(v) Oi^er Ferrte Com'pounii, 

Originally it Teas intended to determine velocity constants for 
erric solutions to which other substances than those mentioned 
itove had been added. The horaologues of phenol proved to be 
sufficiently soluble in water and ferric solutions to which four 
uolscular proportions of sodium acetate had been added, whilst 
carting slowly, proved quite useless owing to deposition of basic 
erric acetate. 

The reaulte with acetylacetone were interesting. Solutions con- 
lining feme alum and acetylacetone are very slowly decolorised 
,j sodium thiosulphate j our expectation of measuring the velocity 
onstant with ease was disappointed, for it was found that such 
olutions were not immediately precipitated by a mixture of sodium 
ihosphate and acetate. 


Ooncluiions. 

The comparatively slow reduction of ammonia ferric alum as 
ompared with ferric chloride or solutions of ferric thiocyanate 
outaining only a small excess of potassium thiocyanate, point to 
he iron being present as part of a complex negative ion in such 
olutions. These ions might arise by dissociation of the ammonium 
errisulphate in one of the two following ways : 

(NH,)jF 62 (SO*)j " 2(NHJ- + Pe2(SO,),» 


(NH«)Fe(SO,)g - (NH,)- + Fe(SO,V. 

Since the reaction is quadrimolecular, two complexes containing 
ronmust react with two thiosulphate ions; hence the second 
misation scheme for the ammonium ferrisulphate appears more 


Note—A recent paper by Vorlauder {Ber., 1913, 46 181) deals 
Pith the production of Prussian blue from a ferric salt and ferro- 
yan.de as a time-reaction. The time Uken in the produifeon 
< a precipitate is explained on the ground that ferric salte form 
pcomplete colloidal solutions; whilst this explanation may hold in 
e M examined by Vorlander, the retardation of many ferric 
Nions can be explained by the formation of complex negative 
P* ” ''ery slightly dissociated complexes. 

East London College, 

UaVivERBiTY OP London. 
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tlTHERLEV AND BRANCH: 


HexahydropyTiftiidine and its Benzoyl 

Derivatives. 

By Arthur Walsh Titherley and Gerald |:yee 
Kirkwood Branch. 

The object underlying the synthesis of hexahydropyrimidine ajj 
its benxoyl derivatives, described in the present paper, was to 
study the tautomeric relations which it was anticipated would 
obtain between the cyclic and open-chain forms. It has already 
been shown hy one of the authors (T., 1907, 91, 1423) that reduced 
oxazine-one derivatives of the type of 2-phenyldihydro-l:3-heaa' 
oxazine-4-one (I) may undergo reversible isomeric change to the 
open-chain iaomeride, syn-benzylidenesalicylamide (II), ttus: 

pyridine ^ ^CO'N.CHPh 




He»t, etc. 




(I.) (”•) 

Further (T., 1910, 97, 201), whilst the unsaturated 2-phenyl.l:3 
beuzoxazinld'ine (III) presents a stable ring per se (although easily 
ruptured by hydrolytic agents), addition of the elements of water 
gives the unstable saturated ring, 2-hydroxy-2-ph6nyldihydrM:3. 
Lnzoxazine4-on6 (IV), which immediately by rearrang^ent passer 
into the stable open-chain isomeride, V-benzoylsalicylamide (V): 

CO-ii . /CO-NH ^ r H ,CO-NH-COPt 

(III.) (IV) (V) 

Similar examples of extremely unstable saturated oxazinMiii 
rinvs which rearrange to the isomeric open-chain forms by wander 
in/ of a hydrogen atom have been described among the 2-ammi) 
series by Titherley and Hughes (T., 1911, 99, 1493). Simita 

relations of ring instability might therefore be anticipated am| 
hexahydropyriraidines, in which, as in the reduced oxazines, i 
siiSar aix-membered ring is present, the oxygen atom having bee. 
replaced by the imino-group. Pyrimidines and partly reducen 
pyrimidines are known to present stable ring systems, and tato 
meric or isomeric change involving an open-cham fom is generallj 
excluded With the exception of tetrahydroquinazoline, 

described by Busch {J. pr. Chem., 1895, [ii], 

{Ber., 1903, 36.811), and allied derivatives, no reducrf pF™* 
Ltaining the%H-CH,-NH-group appear to have been obto^ 
The compound obtained by Busch and Gabriel, although not strict. 
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, hexahydropyrimidine derivative, could cleeivably rearrange to 
to open-chain isomeride, C.H,<^%N:CH, 

that this formula appears in the monohydrochloride, C.H ,N HH 
whch .t yields. . Further work will be caS5“!ut t 
throw hght on this point. ™ 

With the hitherto unknown simple hexahydropyrimidine (VI) it 
has been shown by the authors that tautomerism exists, iniolvinl 
nake and break of the cyclic form, and producing the open-chaif 
methylene-oy-diaminopropane (VII), thus; ^ n-cnain 

CH, 

oh/^oh, 


NHl^NH 




t!Hj. 

|VI.) Haahj.Jrupyrin,Wi„.. (VII.) Methyleae-.r-diamiaopropaae 
Considerable difficulties were encountered in the synthesis of 
this teutomenc substance, which was obtained by the condensation 
of aydianiinopropane and formaldehyde, partly because of ite 
«y hydr Jsis by acids and partly because of the above reversible 
ohange. The condensation of uy-diaminopropane and formaldehyd 

has already been studied by Bischoff and Reinfeld(5er 190 T RR 

35) who obtained ill-deflned mixtures containing oxygen and apta 
rently an impure dimethylene derivative, cLlNlCH 1 -N-cT 
owiog to the fact that the reaction was not sufficienUy ctfrS’ 
condensatmn having occurred in several possible ways, as migS be 
erpected between such chemically reactive materials ® 

f maldehyde on ay-diaminopropane monoacetate or monohvdro- 
thloride simple condensation takes place vieidinv „ , .7“ 

.... .1 (Tin ,x, 

.pencbain isomende. in which the latter grLtl/iredomina“s : 


CH. 


A 

fd, CHj 
NH,,HC1 


CUjO 


OIL 


CU„ 

/\ 

CH, CU, 
CHjlN NHj,HCl 
(VIll.) 


(IX.) 


rhTxatTof "" i" 

- hexahydropyrimidine (VI). and gives an almost 



882 


tiTHBRLtev ANb Sbancb; 


quantitative yield of 1 ’.S-dibeniioylhexahydropytlmidine 
whicll has also been' obtained In small yield by the condensatioa of 
formaldehyde and dihensoyl-ny-diamlnopropane (X) itt the presence 
of hydrochloric acidi 


CH, 


CH, 

/\ 


iCH, 


NHl JNH 


CH. 

(VI.) 


CHj 

Benioyl* /\ 

«ta. CH/ ^CHjCaip 
■ ^ BznI.^NBz CHj 


CH, 

(XI.) 


(X.) 


When the above equilibrium mixture of salts it treated tcitj] 
alkali and extracted with ether a mixture of the two bates (VI 
and VII) is obtained, which on distillation yields a mobile, colour, 
less liquid passing over at about 150°, leaving behind, with rising 
boiling point, a non-volatile, syrupy residue, which chars if attempU 
are made to distil it. The volatile fraction, however, rapidly under- 
goes isomeric change, and if redistilled it leaves behind a consider- 
able fractioir of the same syrupy substance, which is evidentlv 
methylene-ay-diaminopropane. Moreover, it is slowly but com- 
pletely changed into the same syrupy substance on keeping in 
contact with solid potassium hydroxide. It is clear from tlese 
facts that the tautomeric relation between the two bases is compli- 
cated by polymerisation. It is probable that the distillate boiling 
at 150° consists essentially of the cyclic base (VI) in equilibrinio 
with small quantities of the open-chain isomeride (VII) and pclj. 
meric forms of the latter. On concentration (distillation) progres- 
sive polymerisation of the open-chain form takes place, in a simito 
manner to that of aqueous solutions of formaldehyde. The syrupj 
mixture of polymerides so obtained is readily soluble in water, witk 
depolymerisation, yielding a strongly alkaline solution, evideatij 
identical with the aqueous solution of the volatile distillate, aiice 
both on beiizoylation yield the same 1 ; 3-dibenzoylhexahydropjri- 
midine. 

The behaviour of the mixture of bases in aqueous solution witli 
hydrochloric acid is very striking. On titration to the neutral 
point with methyl-orange a value is obtained corresponding approxi- 
mately with the monacidic open-chain base, but it is possible by 
gradual further addition of acid to obtain a value conespondiag 
approximately with the diacidic cyclic base, and it would appear, 
therefore, that the stable form in the presence of two equivalent! 
of acid is the salt of hexahydropyrimidine, the open-chain salt bemS 
present only to a very small extent.* This point, however, s 

* These ohservationa recall those of Titherley and Hughes {he. eii.], t 

which it (has been shown that 2-amino-2-phenyldihydrobenzoxszine-lvii' 

derivativea are stable only as salts, and that in the free condition the open-ctas 
isoiretides only are stable. 
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uncertain owing to complication arising through hydrolysis. 
Although' relatively stable in presence of alkali, the base (more 
probably the open-chain iaomeride) is sensitive to hydrogen ions, 
jjJ on long contact with acid more or leas complete hydrolysis, 
mth the formation of ay-diaminopropane and formaldehyde, occurs. 
Unfortunately, no means were found of ascertaining the rate of 
hydrolysis, and therefore of fixing how far the second neutral point 
on titration with acid was determined by isomerisation and how 
[jr by the production of oy-diaminopropane. It was found, 
however, that the apparent rate of isomerisation is lowered and not 
raised by excess of acid, and this is possibly due to inhibition of 
hydrolysis of the ammonium salt of the open-chain form in the 
partly reversible relation ; ^ 

GEj 

hci,nhQnh.hci hci+ch,:n-cii,-oh.,.cii,-nh,hci 

CHj 

CHjO -b HC1 ,NHj-[CH 2],-N Hj'H Cl 


Although this point has not been satisfactorily elucidated, 
evidence of the formation and existence of the cyclic dihydro- 
chloride in the solution containing two equivalents of hydrochloric 
acid was obtained in the attempts to isolate the pure salt by 
evaporation in a vacuum, and by precipitating concentrated aqueous 
solutions with alcohol. In all cases the solid consisted of a mixture 
of the dihydrochlorides of hexahydropyrimidine and oy-diamino- 
propane. Owing to partial hydrolysis it was found impossible to 
prepare any salt of hexahydropyrimidine in a pure condition. 

In order to throw further light on hexahydropyrimidine tauto- 
merism, attention was turned to the benzoyl derivatives. The di- 
lenzoyl derivative already mentioned, in which both mobile hydrogen 
atoms are substituted, is, as would be expected, perfectly stable. 
Mouobenzoylhexahydropyrimidine containing still a mobile hydrogen 
atom was next synthesised. It could not be obtained by incomplete 
benzoylation of the mixed bases, but was prepared by the con- 
densation of formaldehyde and benzoyl-ay-diaminopropane (XII), 
the synthesis of which from 2-phcnyl-l : I ; 5 ; b-tetrahydropyrimidine 
by the authors has been described in a previous paper (T., 1912, 
101, 2348 ). 

The product of the condensation is an amorphous, colourless solid 
»ith perfectly neutral properties, but on treatment with acid it 
rapidly combines with the latter to the extent of one equivalent. 
There can be no doubt, therefore, that this pseudo-base is a-benzoyl- 

'■OL cm. 


z 
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amino-'y-niethyleneaminopropane (XIII), and that the salt is the 
hydrochloride of the isomeric benzoylhexahydropypmidihe (XIV) : 

CH, 

/\ 

CH, CH, 

NHBzNHj 

Beiizoy!-a7-(hsmmo' o-Brnz>ylsniiiio-7- Benzoylhf*xshydropyrimidine 

propane. inelhyleneBiuinopropaue. hyilrocliloride. 

(XII.) (XIII.) (XIV.) 

The hydrochloride (XIV), unlike the' dihydrochloride of hexj- 
hydropyrimidine, is quite stable, and rapidly crystallises in a 
pure form. This stability appears to be due to the fact that the 
hypothetical cyclic (pseudo) base is a strong one, and that its 
dissociation constant is much higher than the second dissociation 
constant of hexahydropyrimidine. 'With hexahydropyrimidine 
dihydrochloride some salt-hydrolysis takes place, yielding the mono- 
hydrochloride (IX), which at once comes into tautomeric equili- 
brium with the open-chain hydrochloride (VIII ) ; the latter being 
sensitive to hydrogen ions, then, suffers hydrolysis, as previously 
described. 


CH, 


OH, CH, 


-y 


NHBz bliCHj 


CH 

ch/Nch 
BzNI jxiI.HCl 
X/ 

CH, 


Experimentai,. 

Htxahydropyrimidint and Methylene-ay-diaminopropane, 

~ CHslN-CHj-ClIj-CHj-CH,. 

The synthesis of this tautomeric compound was effected by the 
action of aqueous formaldehyde on oy-diaminopropane monohydro- 
chloride. An aqueous solution, of about 25 per cent, concentra- 
tion, of the diamine, was divided in equal portions; one was 
neutralised exactly (using methyl-orange as indicator) with dilute 
(A/ 10) hydrochloric acid, and the other was then added. To the 
resulting aqueous solution of the monohydrochloride a solution of 
formaldehyde (1 mol.) of previously ascertained concentration was 
added very slowly drop by drop with continual agitation. ' Rapid 
action and disappearance of free formaldehyde took place at first, 
but as the rate of action fell off, care was taken to add the 
formaldehyde solution more slowly so as to avoid excess. The total 
time occupied in the addition was about an hour for 2 '4 grams 
of oy-diaminopropane hydrochloride. A clear, odourless solution 
resulted, which was neutral towards phenolphthalein, but alkaline 
towards litmus and methyl-orange. This solution consists essen- 
tially of the hydrochloride of methylene-ay-diaminopropane. In 
the same way the acetate and oxalate were obtained from the 
corresponding mono-salts of oy-diaminopropane. 
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Isolation of the Free Base . — The aqueous solution containing the 
hydrochloride was treated in the cold with solid potassium 
hydroxide in excess, when a colourless oil was precipitated, which 
was extracted with ether. The ethereal solution, after keeping for 
three houts over solid potassium hydroxide, on distilling, to remove 
the ether, left a light oil, hut some of the base passed over with 
the ether. The light oil on fractionation gave a mobile, colourless 
distillate (about two-thirds of the total), boiling between 140° and 
160°, and left a slightly discoloured syrup which began to darken 
above 220° without distilling. The volatile fraction was then 
immediately redistilled, and behaved in the same way as the 
original liquid, yielding a mobile liquid boiling between 140° and 
160°, and leaving about the same proportion of non volatile syrup. 
This syrup, evidently the polymerised form of methylene-ay- 
diaminopropane, fumed slightly in the air, and dissolved at once 
in water, yielding a strongly alkaline solution, which on benzoyla- 
tiou gave 1 : S-dibenzoylhexahydropyrimidine, as an oil which 
solidified on keeping, and melting, after recrystallisation from 
aqueous alcohol, at 93°. A mixture with a specimen (1) obtained 
by benzoylation of the volatile fraction (see below), and ( 2 ) by 
benzoylation of methylene-ay-diaminopropane acetate (p. 334 ), 
melted at 93 — 94° in each case. In all other respects the aqueous 
solution of the syrup, appeared to be identical with that of the 
volatile fraction; it yielded the same picrate mixture (p. 337 ), 
and showed the same behaviour on treatment with acid, as described 
below. The volatile fraction fumed strongly in the air, and pos- 
sessed a peculiar basic odour and powerful basic properties. It was 
extremely hygroscopic, and on this account it was impossible to 
obtain an accurate analysis. After remaining for a short time 
over solid potassium it contained fr=29'86. On prolonged keeping 
over solid potassium hydroxide the mobile liquid gradually changes 
to a colourless, viscid syrup similar to that obtained by distillation. 
On passing air free from carbon dioxide, but containing minute 
traces of moisture, over the mobile liquid, water was taken up to the 
extent of about 1 molecular proportion, yielding apparently an 
ammonium hydroxide as a slightly syrupy liijuid : 

0 0756, by Kjeldahl's method, required 14’45 c.c. iV/lO-HCl. 

N = 26'76. 

C 4 H] 5 N 2 ,HjO requires N = 26'90 per cent. 

C 4 HJJN 2 requires N = 32'56 per cent. 

An aqueous solution of the base on benzoylation by benzoyl 
chloride and alkali gave 1 : 3-dibenzoylhexahydropyrimidine, in 
needles melting, after recrystallisation from aqueous alcohol, at 94 °, 
identical with the compound described above and on p. 339 . 
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The behavioiir of the base with dilute hydrochloric acid was 
investigated with the object of studying its tautomeric relations 
and hydrolysis; and attempts were also made to prepare a solid 
hydrochloride. An aqueous solution of the undistill^ base was 
prepared by shaking the ethereal solution obtained as des^bed on 
p. 335 with water, which very readily dissolves it. Thh qoncentra- 
tion of this aqueous solution was ascertained by boiling with an 
excess of iY/lO-hydrochlorio acid for thirty minutes, to hydrolyse it 
completely to trimethylenediamine, and titrating back the excess of 
acid. As 1 o.c. of this solution after hydrolysis required 4'5 ac. of 
N/ lO-hydrochloric acid, corresponding with two basic nitogen 
atoms, it follows that 1 c.c. of this solntion should require 4'5 c.c. 
of N j lO-hydrochloric acid if on neutralisation it gave hexahydro- 
pyrimidine dihydrochloride entirely, and 2 25 c.c. of A/lO-hydro- 
chloric acid if it gave the hydrochloride of methylene-ay Jiamino- 
propane entirely. Since 1 c.c. of this solution (0'225 molar con- 
centration) at 21° required 2'5 c.c. of JY/ 10-hydrochloric acid, using 
methyl-orange, to reach the first neutral point, it follows that the 
latter corresponds with a proportion of about 89 per cent of the 
open-chain hydrochloride and 11 per cent, of the cyclic monohydro- 
chloride in the equilibrium mixture. The effect of further gradual 
addition of hydrochloric acid to this neutral solution is to give an 
acid solution, which becomes neutral, rapidly at first, but more 
slowly as the second neutral point, which corresponds with the 
addition of about 2 o.c. of jV/lO-hydrochloric acid, is neared. The 
second neutral point thus corresponds with two equivalents of 
hydrochloric acid, combined partly with hexahydropyrimidine and 
partly with ay-diaminopropane hydrolytically formed. 

The effect on the second neutral point of excess (more than one 
equivalent) of acid on keeping was examined at 21° by adding 1 c.c. 
of the above aqueous solution of the base to varying amounts of 
A/lO-hydrochloric acid, and titrating back after known intervals of 
time with iV / lO-sodium hydroxide. Similar experiments were made 
with -V/lO-sulphuric acid. 

It was found that excess of acid, instead of accelerating the rate 
at which the second neutral point approaches that corresponding 
with the neutralisation of two equivalents, retards it. This point 
is, in fact, most rapidly attained when the base is gradually treated 
with acid so as to avoid appreciable excess of the latter. Attempts 
were made to ascertain the extent of hydrolysis by benzoylation, 
after keeping with acid for varying lengths of time. In no case, 
however, could any dibenzoyl-oy-diaminopfopane be obtained, and 
always 1 ; 3-dibenzoylhexahydropyrimidine resulted, but this fact, 
which at first suggested that no hydrolysis had occurred, might be 
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due to the recombination of oy-diaminopropane and formaldehyde 
occurring during the Schotten-Baumann process. Moreover, free 
formaldehyde was shown by the well known colour tests, but it was 
not found possible to utilise these teste quantitatively. An attempt 
roughly to gauge the extent of hydrolysis was next made by evapor- 
ating solutions, obtained from the base by addition of hydrochloric 
acid, at laboratory temperatures, in a vacuum over potassium 
hydroxide and sulphuric acid, and 6xing the composition of the 
resulting solid hy analysis. In all cases the solid proved to be a 
mixthre containing ay-diaminopropane dihydrochloride. An odour 
of formaldehyde was also detected, showing that hydrolysis had 
occurred. 

The following values showing the percentage of chlorine in the 
solid were obtained; 

(1) After evaporation with one eqnivalent of HCl Cl=:33’39 

(2) „ ,. „ „ HCl CI-=32-98 

(3) ; „ „ with two equivalents of HO] Cl = 45 '56 

(4) ,. „ „ „ HCl Cl=46'41 

(I) and (2) Methylene-ay-diaminopropane hydrochloride requires 
Cl=28'98 per cent. 

ov-Diaminopropane monohydrochloride requires C1 = 32'1S per cent. 
(3) and (4) Hexahydropyrimidine dihydrochloride requires 
Cl=44'67 per cent. 

oy-Diaminopropane dihydrochloride requires Cl = 48'29 pef cent. 
Solids 1 and 2 on extracting with alcohol, in which methylene-ay- 
diaminopropane hydrochloride and ay-diaminopropane monohydro- 
chloride are soluble, left a considerable residue (48 per cent.) of 
insoluble oy-diaminopropane dihydrochloride. (Found: (1) Cl= 
47-79; (2) Cl=47'33. Calc., Cl = 48'29 per cent.) 

It follows from these analytical data that considerable hydrolysis 
had taken place (to the extent of 30 per cent, in 3 and to a further 
extent in the others), but forty-eight hours had elapsed during the 
evaporation. An attempt was next made to precipitate the 
dihydrochloride of hexahydropyrimidine by adding excess of 
alcoholic hydrogen chloride to a concentrated solution of the mono- 
acetate of the base obtained as described on p. 334. A white, 
crystalline solid separated, which contained Cl = 47' 17 per cent. 
This corresponds with a mixture of 30 per cent, of hexahydropyri- 
niidine dihydrochloride and 70 per cent, of ay-diaminopropane 
dihydrochloride, and on benzoylation it yielded a considerable 
quantity of dibenzoyl-ay-diaminopropane (m. p. 146°), All attempts 
to prepare any pure salt of hexahydropyrimidine have so far fmled. 
The pcrate was obtained on adding aqueous picric acid to a solution 
ot tie base as a yellow, microcrystalline precipitate, melting at 
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186° to a turbid liquid. It was insoluble in water or alcohol, and 
was evidently a mixture of the mono- and di-picrates : 

0’0756 gave 14'10 c.c. Nj (moist) at 21° and 764 mm. N=21'38. 

Methylene-oy-diajninopropane picrate requires N = 22'22 per cent. 

Hexahydropyrimidiue dipicraie requires N =20'69 per cent. 

An equimolecular mixture requires N = 21’19 per cent. 

a-Benzoylam.irM-y-methyltntaminopro'pane, 

CH»:N-CH,-CH2-CH,-NH-COPh. 

This compound in a polymerised form was obtained from mono- 
benzoyl-oy-diaminopropane (T., 1912, 101, 2350) by condensation 
with formaldehyde. One gram of the normal oxalate of this base, 
dissolved in the minimum quantity of water, was treated with one 
equivalent of il- /lO-sodium hydroxide, and the calculated quantity 
of formaldehyde was gradually added to the clear aqueous solution. 
A colourless oil was immediately precipitated, which was extracted 
with pure ethyl acetate. The solution, after remaining a short 
time over solid potassium hydroxide, was then evaporated and kept 
in a vacuum for several days. A clear oil remained, which gradu- 
ally changed to a practically solid, transparent, glassy, amorphous, 
and brittle mass, weighing 0'72 gram (theory requires 0'85 gram), 
which showed no tendency to crystallise; 

0'1130, by Kjeldahl’s methdd, required 11'7 c.c. iV/lO-HCl. 

CjiHijONo requires N=14’74 per cent. 

The amorphous solid is insoluble in water, very soluble in alcohol, 
moderately so in benzene, sparingly so in ether, and insoluble in 
light petroleum. On heating with excess of water for several hours 
it slowly passes into solution, with hydrolysis, forming a clear,- 
alkaline solution containing monobenzoyl-oy-diaminopropane and 
formaldehyde, which can be detected by its odour. On cooling, 
recombination takes place, a-benzoylamino-y-methyleneaminopropane 
being precipitated as an emulsion. On treatment with cold water 
and phenolphthalein, it shows a perfectly neutral reaction, but it 
immediately dissolves in acids, with rearrangement, forming salts 
of benzoylhexahydropyrimidine. 


Beiiioylhemhtjdmpyrimidine, 


The free base is unknown, and on liberation from its salts by 
alkali, undergoes immediate reverse rearrangement to the above 
open-chain isomeride, which is obtained as an insoluble oil. The 
hydrochloride, obtained by exact neutralisation by aqueous hydro- 
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chloric acid of o-benzoylamino-y-methykneaminopropane in aqueous 
alcoholic solution, on evaporation in a vacuum, crystallises in colour- 
less needles, sparingly soluble in alcohol ; 

0 0843 gave 0'0534 AgCl. Cl=15-68. 

CjiHi^ONgfHCl requires C4— 15‘67 per cent. 

The ^iinifilUoride is precipitated slowly from dilute aqueous 
solution in clusters of orange needles, melting and decomposing at 
202—203°: 

0 1634 gave 0 0410 Pt. Pt=:25-09. 

(CiiHnON 2 'HCl) 2 PtCl 4 requires Pt=25 06 per cent. 

The picrate and oxalate could not be obtained crystalline. The 
acetate slowly crystallises on evaporation in air. 


X-.Z-Dihenzoylhexahydropyrimidine, 

Attempts to obtain this compound, by the Schotten-Baumann 
benzoylation of o-benzoylamino-y-methyleneaminopropane, failed 
apparently because of the highly insoluble polymerised nature of 
the latter, and only benzoic anhydride resulted. 

The compound, however, was easily obtained in the wet benzoyla- 
tion of the mixed bases (methylene-oy-diaminopropane and hexa- 
hydropyrimidine) as already described (p. 335). It was most 
conveniently prepared direct from either the hydrochloride or 
acetate of ftie open-chain base obtained (p. 334) by the action of 
formaldehyde on the mono-salt of oy-diaminopropane. On merely 
sliaking with benzoyl chloride and alkali a 97 per cent, yield of 
the dibenzoyl derivative was obtained as an oil, which set to a 
crystalline solid on keeping. On recrystallisation from aqueous 
alcohol it formed coarse, transparent, colourless needles, melting 
at 95° : 

0T582 gave 12-9 c.c. No (moist) at 16° and 756 mm. N=9-46. 

0'3331, by Kjeldahl’s method, required 22'48 c.c. .T/lO-HCl. 

N = 9-45. 

0 3025, by Kjeldahl’s method, required 2038 c.c. A'/lO-HCl. 

N=9'43. 

CjjHjjOjNj requires N=9-52 per cent. 

The same compound was prepared by the condensation of form- 
aldehyde and dibenzoyl-oy-diaminopropane, the latter being dis- 
solved in sufficient concentrated hydrochloric acid and treated with 
an excess of 40 per cent, formaldehyde. After six days the solution 
was diluted and left, when the compound slowly crystallised in 
needles (m. p, 94°), and a further crop (ra. p. 93°) was obtained by 
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neutralising the acid mother liquor with alkali ; the total yield was 
76 per cent, of Uie theoretical. 

1 : Z-Dibenzoylhexahydropyrimidine is insoluble in water oi light 
petroleum, very soluble in alcohol, acetone, acetic acid, or chloro- 
form ; sparingly so in cold benzene, ether, or carboh tetrachloride, 
and moderately so in hot benzene. It is moderately soluble in cold 
concentrated hydrochloric acid or 98 per cent, sulphuric acid, 
without decomposition. It ia slowly hydrolysed by heating with 
aqueous mineral acids, yielding benzoic acid, formaldehyde, and 
oy-diaminopropane, which was identified as its dibenzoyl derivative. 
The hydrolysis is incomplete with concentrated hydrochloric acid ' 
at 80° in seven and a-half hours, but complete after heating a 
further two hours at 100°. On boiling with 10 per cent, sodium 
hydroxide, two molecules of benzoic acid are eliminated, and 
methylene-ay-diaminopropane, largely undecomposed, is produced; 
on henzoylating the product after complete hydrolysis a good yield 
of the original compound is obtained. 

Or.GASic Laboratory, 

Univeksity or Liyrrpooi. 


'SlAl.—The Interaction of Bromine and the Sulphides 
of ^-Naphthol. Part II. 

By Thomas Joseph Nolan and Samuel Smiles. 

In the first part of this investigation (T., 1912, 101, 1420) it was 
shown that with bromine the stable sulphide of ^-naphthol yields 
1 : 6-dibromo-^-naphthol, sulphur being displaced by the halogen, 
whilst the unstable sulphide yields a derivative of dibromonaphtha- 
sulphonium-quinone. Thence the inference was made that the 
hydroxy- and thio-groups of the unstable sulphide respectively 
occupy positions 2 and 1 in the naphthalene nucleus which are the 
same as those occupied in the stable sulphide. Moreover, since the 
halogen in the bromonaphthasuiphonium-quinone is situated in the 
quinonoid portion of the naphthalene nucleus, it is of some impbrt 
ance to determine whether this substitution by halogen takes place 
before or after conversion to the quinonoid structure, for in the 
former circumstance valuable information with regard to the 
structure of the unstable sulphide would be at hand. 

The experiments described in the following pages were originally 
undertaken with this end in view, and accordingly the interac&n 
of bromine and the acyl and alkyl derivatives of the two sulphides 
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has been examined with the hope that with these derivatives of 
the unstable sulphide substitution would take place without other 
disturbance. 


Derivatives of the Stable Sulphide. 

The methyl ether of ^-naphthol sulphide (I) was obtained by the 
interaction of sulphur chloride and the methyl ether of ^-naphthol • 

/\ /\ 

i I Br 

-S /^/^NoMe 


\/ 


lOMe MeO: 
(I.) 


’\/ 


BrI 


\/\/ 

(II.) 


Other means of obtaining this substance were employed with 
unsatisfactory results, and the experience met with serves as further 
illustration {loc. cit.) of the ease with which the stable sulphide of 
^-naphthol loses sulphur from the a-position; thus methylation with 
methyl sulphate in alkaline solution proceeds very sluggishly, and 
if the conditions are intensified sulphur is partly eliminated in the 
fonn of methyl sulphide and other products. Also, when the silver 
salt of 3-naphthol sulphide is treated with methyl iodide, the inter- 
action is complex; partial oxidation to the sulphonium-quinone 
takes place whilst methyl sulphide is abundantly formed. However, 
the method fiwt described furnishes excellent yields of the required 
substance. 

When this methyl ether is suspended in cold glacial acetic acid 
and treated with eight atomic proportions of bromine, a rapid 
interaction takes place, and the methyl ether of 1 : 6-dibromo-j8- 
naphthol (II) is formed in almost quantitative yield whilst sulphur 
is eliminated. The acetyl derivative of /S-naphthol sulphide exhibits 
considerably greater stability towards this reagent than the methyl 
ether, for when it is suspended in a cold solution of bromine in 
acetic acid scarcely any interaction takes place even during the 
lapse of six 'or seven hours. Also, when a cold solution of this 
acetyl derivative in acetic anhydride is treated with bromine, the 
greater portion of the compound ultimately separates unchanged 
from the medium. Comparison of this behaviour of the acetyl 
denvative of the sUble sulphide with that of the acetylated 
unstable sulphide shows an emphatic contrast. 


Derivatives of the Unstable Sulphide. 

Henriques (Ber, 1894, 27, 2999) has stated that the acetyl deriv- 
a ive of the unstable sulphide may be obtained as a yellow, crystal- 
“"0 material, which melts at 148°. Presumably the method which 
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yielded this substance was the same as that employed in preparing 
the acetyl derivative of the stable sulphide, namely, prolonged 
treatment with acetic anhydride and sodium acetate. On repeating 
this experiment we have found that a substance of this appearance 
and approximate melting point is formed, but on ffarther examina- 
tion this has proved to be the anhydride of the unstable sulphiiJe 
The substance is dealt with in a subsequent paragraph, and it jj 
sufficient for the present to mention that the required acetyl deriv, 
ative is a colourless, amorphous substance which is readily obtained 
from the interaction of the unstable sulphide and cold acetic 
anhydride in the presence of camphorsuiphonic acid. 

The chief characteristic of this acetyl derivative is the instability 
of the acyl groups, which are very easily eliminated; thus, for 
example, treatment with boiling acetic anhydride and sodinm 
acetate under suitable conditions converts the acetyl derivative into 
the anhydride (III) of the unstable sulphide (P., 1912, 28, 275); 

Ci„H,Br<f,>C,cH,Br. 

(HI.) (IV.) 

This substance (III) may also be obtained by the action of other 
dehydrating agents on the unstable sulphide, and since the latter 
contains the thio-arrangement and two hydroxyl grbups (see p. 346 
and T., 1912, 101, 1420) the formula shown above is assigned te 
the anhydride, which is provisionally termed isonaphthathioxin. 
Moreover, it may be noticed that although the substance differs in 
physical character from the naphthathioxin (m. p. 166°) obtained 
from the stable sulphide (Mauthncr, Ber., 1906, 39, 1340), the 
chemical characteristics of the two anhydrides are closely similar; 
thus both yield sulphoxides when treated with nitric acid or 
thioxonium salts by addition of bromine; the former give chloro- 
derivatives by reaction with hydrogen chloride, and the latter 
are converted into bromo-derivatives by heating with certain 
solvents. A more detailed account and comparison of the two 
anhydrides and their derivatives will be given in a subsequent 
paper. 

When the anhydride of the unstable sulphide is treated with 
excess of bromine (at least four atomic proportions) an insoluble, 
green thioxonium bromide is formed, which on being heated in 
certain solvents yields the dibromo-derivative (IV) .of the 
ijonaphtbathioxin. In the lormula by which this substance is 
represented, a bromine atom is assigned to each naphthalene 
nucleus; it seems highly probable that this arrangement is correct, 
but no direct proof of it can at present be brought forward. The 
acetyl derivative of the unstable sulphide by treatment with excess 
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I bromine (eight atomic proportions) in cold acetic acid also is 
^averted into a green thioxonium bromide, which easily yields a 
[jbromonaphthatBfoxin' identical with that obtained by direct 
ijoDiination of isonaphthathioxin. It is therefore clear that with 
bis reagent the acetyl groups are very easily removed from 
liacetylnaphthol Moaulphide, and the contrast with the behaviour 
it (liacetylnaphthol sulphide clearly shows a profound difference in 
be structure of these two substances. The result obtained with the 
ijetyl derivative of the unstable sulphide is sufficiently striking to 
ijirant a brief discussion of the probable mechanism of the 
jrocess. Previous experiments (T., 1912, 101 , 715) have shown 
■hat (3-naphthasulphonium-quinone (V) is easily attacked by 'acetyl 
■hloride, yielding -the monochloronaphthathioxin (VI); and on 

(V.) (VI.) 

substituting acetyl bromide for the chloride we find that a similar 
product is obtained. The interaction is not so rapid as with the 
chloride, and the product is a mixture of the mono- and dibromo- 
napbthathioxins which is difficult completely to resolve; but after 
further bromination the pure dibromonaphthathioxin (IV) was 
isolated. Moreover, the same substance (IV) is obtained by inter- 
action of excess of bromine and the iiaphthasulphouium-quinone 
(V) in cold acetyl bromide or acetic anhydride. 

On comparing the behaviour of the unstable sulpiride with that 
of its diacetyl derivative, it is seen that with excess of bromine in 
cold acetic acid the former gives the dibroraonaphthasulphonium- 
qninone (T., 1912, 101 , 1420 ; also experimental part of this paper), 
whilst the latter yields the dibromonaphthathioxin. This apparent 
inoaialy can only be explained by the production of naphtha- 
sulphonium-quinone in both cases at a preliminary stage of the 
interaction ; 

C2(,H,.2S(0H)2 -I- Br., = 0:C,„Hfi:s:C,„H«:0 + 2HBr. 

C(j,H,,S(OAc) 2 -(-Br 2 =OiC„|H 6 iSiC,„H| 5 iO-t 2AcBr, 

It is then evident that in the former case merely further bromina- 
tiou will take place; but in the latter acelylbromide is formed 
simultaneously with the quinoue, and, as already mentioned, it may 
be shown by independent experiment that under these conditions 
with excess of bromine the quinone yields the dibromonaphtha- 
thioxiu (IV). Further confirmation of this conclusion is afforded 
by the fact that the unstable sulphide when treated with this 
halogen in acetic anhydride yields the same naphthathioxin deriv- 
ative. 

Tlus it may be inferred that in these interactions the quinone 
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ia formed before bromination takes place. Moreover, it is necessnj 
to mention that if the reverse were correct the dibromosulphoniuu. 
quinone should result, for experiment shows that under the 00114 1 
tions adopted this substance is not converted by bromine and acebj 
anhydride into the dibromonaphthathioxin. ^or, these reasons ij 
must bo admitted that the position taken up by the halogen ij 
the dibromosulphonium-quinone or the dibromonaphthathioiij 
cannot be legitimately employed as evidence in a discussion of 
the nature of the unstable sulphide, for it seems, ae already pointej 
out, that these are formed by bromination of the quinone under 
different conditions. It is, on the other hand, very clear from 
these experiments that the two sulphides remarkably differ from 
one another in the character of the hydroxyl • groups which thej 
contain. 

In summarising the results of these experiments which have dealt 
with the interaction of bromine and the isomeric sulphides of 
fS-naphthol or their acetyl derivatives, it may be stated that tie 
stable sulphide, the methyl ether, and the acetyl derivative ars 
evidently true derivatives of i8-naphthol. On the other hand, it is 
clear that the unstable sulphide cannot be so regarded; indeed, tb 
hydroxyl groups exhibit the peculiar character of certain unsahr- 
ated tertiary alcohols. This question will be more fully discussed 
when more complete evidence of the character of the substance has 
been obtained from a study of the isonaphthathioxin mentioned it 
the foregoing pages. 

It remains finally to remark that in all these cases where bromim- 
tion of the naphthathioxin takes place in presence of an excess of 
the halogen an insoluble thioxonium bromide is formed at tie 
penultimate stage, but the substance may be converted by heat, 
either in the reacting mixture or separately, into the dibrome 
naphthathioxin. Unfortunately, this bromide is sufficieutlj 
unstable to defy attempts to obtain it in a condition fit for analysii, 
for, after being freed from excess of bromine and during desicca 
tion, it partly loses bromine and partly undergoes further bromina. 
tion in the nuclei. A mixture of mono- and di-bromonaphtlia 
thioxins is then obtained, in which the former greatly predomic 
ates. When heated with some inactive medium the latter chang! 
supervenes, and the chief product ia the dibromo-derivative. 

It seems, therefore, that in the conversion of the thioxonium sill 
into the bromonaphthathioxins separation of the halogen taka 
place before bromination of the nucleus, for example; 

C,oH,<o>C,oHs+Br, 
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Regarded independently, this conclusion is of little importapoe, 
,i]t it throws some light on the analogous case of the interaction of 
jhenazothionium chloride and hot hydr(^en chloride. 

Jhe products here obtained (Page and Smiles, T., 1910, 97, 1112) 
ire mono- and di-chlorothiodiphenylamine, and the fact that the 
jiixture is produced is sufScient to indicate that the process is not a 
liuple intramolecular change. It has been observed (lor. cit.) 
[hat the presence of hydrogen chloride is indispensable to the 
reaction, and the behaviour of the thioxonium salts now recorded 
lends further weight to the hypothesis that the final chlorination 
H Cl 
\/ 

C.H,<!^g^>C„H, + Cl,. 

(VII.) 

i due to the separation of halogen from the dichloride (VII) of the 
henazothionium base. 


Expebimental. 

Derivatives of the Stable Sulphide. 

The Dimethyl Ether, MeO'CioHB’S'C'reHj'OMe. — A solution of 
iiilphur dichloride in dry chloroform was gradually added to a 
;old concentrated solution of two molecular proportions of 
J-naphthol methyl ether in the same solvent. Interaction took 
jlace at once, hydrogen chloride being rapidly evolved, and after 
he mixture had been kept at the atmospheric temperature for 
llree hours the required substance had almost completely separated 
in the crystalline state. The yield of the crude product obtained 
in this manner was almost quantitative. It was recrystallised from 
a large volume of boiling acetone, and after being dried was 
analysed : 

OT019 gave 0-2841 COj and 0 0492 HjO. C=76 0; H=5-3. 

CjjHijOjS requires C=73'3; H=5-2 per cent. 

The dimethyl ether of S-^iaphthol sulphide forms pale yellow 
needles, which melt at 184°, and are sparingly soluble in most cold 
organic media. Like the hydroxy-derivative, it readily dissolves in 
concentrated sulphuric acid, giving an intensely blue solution. 

h taction with Bromine . — The finely powdered substance was 
added to a cold solution of eight atomic proportions of bromine in 
cold glacial acetic acid. The mixture was kept at the atmospheric 
temperature, and shaken at frequent intervals. The sulphide 
gradually dissolved, and after the lapse of about three hours, when 
solution was complete, the reacting liquid was poured into a large 
hulk of water, the solid precipitate being subsequently collected. 
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The product was recrystallised from alcohol, and, hy a close com- 
parison with the product of methylation of 1 : S-dihromo-^-naphtlioi 
(Davis, T., 1900, 77, 37) or of bromination of g-naphthyl methyl 
ether, was identified as the methyl ether of 1 : 6 -dibromo-fl-naphthol, 
It melted at 100° whether heated alone or | mixed with the 
substance obtained from these sources. 

Diacetyl Derivative^ AcO*CjQHe*S*CmHg'OAc. 

This substance has been described by Henriques {Ber., 1894, 27, 
2990), who obtained it by acetylating the dihydroxy-compound with 
aoetic anhydride in presence of sodium acetate. The preparation 
may he more efSciently carried out by heating to 80° the hydrojy. 
sulphide with acetic anhydride and a small quantity of camphor- 
sulphonic acid. Experiments were made on the behaviour of this 
substance with bromine under the same conditions as adopted in 
the treatment of the acetyl derivative of the unstable sulphide, 
The finely powdered substance was suspended in cold glacial acetic 
acid, and treated with eight atomic proportions of bromine. No 
definite interaction could be detected, for, after the reacting 
mixture had been kept for one hour at the atmospheric tempera- 
ture with frequent agitation, almost the whole of the original acetyl 
derivative was recovered unchanged. Further, a warm solution 'of 
this acetyl derivative in acetic anhydride was mixed with eight 
atomic proportions of bromine, and when this was set aside the 
greater portion of the original material separated unchanged. It 
will be seen from experiments described in subsequent paragraphs 
that the behaviour of the acetyl derivative of the unstable sulphide 
is profoundly diSerent ; this substance is immediately attacked by 
the reagent under the same conditions. 


Derivatives of the U nslable Sulphide. 

Evidence showing the presence of two hydroxyl groups in the 
unstable sulphide has already been adduced by Henriques floe. cil).. 
who prepared and analysed the lead salt of this substance, Furthei 
data supporting this conclusion have now been obtained by estimat- 
ing the active hydrogen available for reaction with magnesium 
methyl iodide (Hibbert and Sudborough, P., 1904, 19, 285 
Zerewetinoff, Ber., 1907, 40, 2023; 1908, 41, 2233): 

0 0730 gave 10 03 c.c. CH 4 at 0° and 760 mm. OH = 10'76. 

C 2 (,Hii;S(OH )2 requires OH = 10-69 per cent. 

The same conclusion is furnished by the existence of a diacetj 
derivative. . 

Diacetyl •Derivative of the JJnvtable Sulphide .' — The acetyl cnr 
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jtive of this sulphide has been described by Henriques (jnc. eit., 
p, 3002) as occurring in yellow needles which melt at 148°. The 
method of preparing this substance was not described, but it seems 
probable that the process employed was that of prolonged heating 
*ith acetic anhydride and sodium acetate which was used in obtain- 
ing the acetyl derivative of the stable sulphide. Applying this 
method we have obtained a substance approximately agreeing with 
that mentioned by Henriques, but it is the anhydride of the 
hvdroxy-derivative, and 4s apparently formed by secondary decom- 
position of the required acetyl compound. 

The latter substance is not easily obtained in the pure condition, 
but after many trials we find that the best method is as follows ; 

Jive grams of the sulphide were suspended in 70 c.c! of cold 
acetic anhydride, and 1 gram of camphorsulphonic acid was added 
to the mixture. The sulphide gradually dissolved, and after the 
mixture had been kept at the atmospheric temperature for four 
lours acetylation was complete. The reacting liquid was decom- 
posed with ice-cold water ; then the insoluble acetyl derivative was 
collected and purified by precipitating with water from the cold 
alcoholic solution. The latter operation must be cautiously effected, 
otherwise the substance may separate in an oily mass; also it may 
be observed that the success of the preparation largely depends on 
the purity of the sulphide employed. The product thus obtained 
is a colourless, amorphous solid, which liquefies at about 75°; on 
cooling it re-solidifles to a colourless, glass-like material. For 
analysis it was dried at 100°: 

01188 gave O'SIOO COj and 0-0478 HjO. C = 71-2; H = 4-4. 

C 2 jHj 504 S requires C'= 71-6; H=4-4 per cent. 

On hydrolysis with acids and subsequent distillation of the 
mixture, the substance yielded acetic acid. It is immediately 
ittacked by cold alcoholic ammonia, and from the alkaline liquid 
the stable sulphide of 0-naphthol was obtained. The formation of 
the latter compound is to be expected, for the unstable sulphide 
is converted into the stable by alkaline reagents. Another sub- 
stance insoluble in aqueous alkaline media was isolated from this 
interaction, but it has not yet been further examined. 

The diacetyl derivative is readily soluble in most organic media 
and insoluble in water. 

Anhydride of the. Unstable Sulfhide or hoXaiihllaithioxin, 

c„h,<:5>c„h,. 

A solution of 5 grams of the acetate of the unstable sulphide and 
5 grams of freshly fused sodium acetate in about 75 c.c. of acetic 
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anhydride was boiled under reflux. The solution gradually 
assumed a yellow colour, and heating was continued until a sample 
yielded a semi-crystalline mass on treatment with water, 
maximum yield is usually attained after about seventeen hours' 
more prolonged heating is not advisable, since further decompogj! 
tion then occurs, and the product is more difficult! to isolate. Aftaj 
a suitable period the reacting liquid was allowed to cool, when a 
mixture of the required substance with sodium acetate separated 
in the crystalline state. This was collected,' and the sodium acetate 
removed by washing with water. The yield of the crude product 
thus obtained varied from about 80 per cent, in one experiment 
to about 10 per cent. ; that usually obtained was about 40 per cent 
but the most favourable conditions have not yet been definitely 
ascertained. The substance was purified by crystallisation from 
glacial acetic acid, with the addition of animal charcoal if neces- 
sary; it was then obtained in lemon-yellow needles, which melted 
at 152°: 

0 1086 gave 0'3172 COj and 0 0394 H^O. 0 = 79-66; H=4 0. . 

CjeHijOS requires 0= 80 00; H = 4 0 per cent. 

It may be recalled that dehydration of the stable sulphide of 
f3-naphthol yields naphthathioxin (Mauthner, Bcr., 1906, 39, 1340- 
Christopher and Smiles, T., 1912, 101, 713), which melts at 166°, 
This is not the same as the substance now described ; in fact, a 
mixture of the two in approximately equal quantities melts inde- 
finitely at about 1-20°; moreover, each substance furnishes a distinct 
series %f derivatives (P., 1912, 28, 275). However, in their 
chemical nature the two anhydrides resemble one another very 
closely ; indeed, so far as experiment has yet been carried, no clear 
distinction of this kind has been observed. The substance now 
described has therefore been termed isonaphthathioxin ; a fuller 
investigation of the two series will be soon completed. 

The mother liquors from this preparation were examined, and 
found to contain a further small quantity of the anhydride, the 
bulk of the dissolved material being the unchanged acetyl deriv- 
ative. In some experiments a very small quantity of the acetyl 
derivative of the stable sulphide was isolated and identified in the 
■usual manner. The occurrence of this substance is of some interest, 
for it seems to show that the unstable acetylated sulphide may he 
partly transformed into the stable one by the action of heat; whilst 
the only other means of passing from the unstable to the stable 
sulphide hitherto recorded is by the influence of alkali hydroxide. 



bbomine and the sulphides op ^(-NAPHTHOL. part ii. 


349 


Uihromoiswia-phthathioxin, C,|,HjBr<^>CjijH^Br 

(a) Tro^ ^oNaphthatkio^in.-A solution of the anhydride of 
the unstable su^lphide in warm glacial acetic acid was mLed with 
rather more Jour atomic proportions of bromine The 
sparingly 80 uble thioxonium salt was at once precipitated, but on 
boiling the liquid it wm rapidly converted into a mass of yellow 
aejles. These were collected and purified by crystallisation from 
hot carbon tetrachloride, when dihromoisomphthathioxm was 
obtain^ in a mass of yellow, thread-like crystals, which melted 
at 245° : 

0T015 gave 0-1943 CO^ and 00214 H,0. C = 62-2- h'-o h 
0 1325 „ 0-1088 AgBr. Br=34-9. 

CsoHioOBraS requires 0=52 4; H=2-18; Br = 34-9 per cent 
The substance is very sparingly soluble in most cold organic 
media, and moderately so in hot tetrachloroethane or acetic anhy- 
dride. When warmed with concentrated sulphuric acid, it gives a 
green soljion-a colour reaction which is characteristic of this 
senes. The same substance may be readily obtained by several 
other methods, of which the following are brief descriptioL • 

u f of Sromnc and the Acetyl Derivative 'of the 

tnatahle Sulphide.— A solution of 5 grams of the acetyl derivative 
m cold glacial acetic acid was gradually mixed with eight atomic 
proportions of bromine. The precipitated thioxonium salt was 
CO lected and after being freed from excess of bromine by washing 
wi h cold acetic acid, it was treated with the boiling medium 
\Jen conversion into the yellow bromo-derivatives was complete' 

ollected By fractional crystallisation from boiling acetic acid a 
less soluble ^rtion was obtained, and this was found to be dibromo- 
ucnaphthathioxin (m. p. 245°); it was identical with the substance 
ormed by bromination of ssonaphthathioxin. The more soluble 
part of the product melted at about 176°; analysis showed that 
J substance coasted chiefly of the monobromonaphthathioxin, 

tld dibromo-derivative, which 

^ould not be completely -removed from the small quantity of 

d r bromination (see later paragrlph 

IS snbstoce yielded the pure dibromo-derivative. When the 

iCw- "“it ■“ treated with 

Li dJ- t “"0“<^<ferivative. If the salt is kept in a 
esiccator for twenty-four hours, conversion into the bromo- 
''vL, cm. 


A A 
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naphthathioxins take<i place, whilst bromine is liberated. Under 
these conditions the amount of the dibromo-derivatiTe formed is 
relatively smaller, and that of the monobromoeomponnd is tela- 
tively larger, but also in this case complete purification of the latter 
substance was not attained. 

It may be mentioned that this difficulty experlencea m obtain- 
ing the more soluble halogen derivative in a pure condition from 
a mixture of two has been previously met with in the mono- and 
di-chloro-derivatives of thiodiphenylamine (Unger and Hofmann 
Be.r., 1896, 29, 1362; Page and Smiles, T., 1910, 97, 1116). ’ 

The yield of the bromonaphthathioxins from 5 grams of the 
acetyl derivative was about 2 grams, but this may be greatly 
improved by substituting acetic anhydride for acetic acid as the 
medium for bromiuation. 

(c) By Interaction of Bromine and the Unstable Sulphide.— 
Previous experiments have shown that the unstable sulphide reacts 
with bromine in acetic acid, yielding the dibromosulphonium- 
quiuoue (T., 1912, 101, 1420); but if acetic anhydride is employed 
as the solvent the bromonaphthathioxins are exclusively formed. 
The conditions adopted and the results obtained were precisely 
similar to those described in the foregoing paragraphs. 

(d) By Interaction of Bromine and Naphthamlphonium-quinone. 
Five grams of the quinone were suspended in 50 c.c. of cold acetic 
anhydride, and eight atomic proportions of bromine were slowly 
added to the mixture. On the first addition of bromine the quinone 
rapidly dissolved, and subsequently the contents of the flask 
solidified to a mass of the green thioxonium bromide. A dibromo 
naphthathioxin, identical with that previously described, was 
isolated from this salt by the process already mentioned. The yield 
of the crude bromo-derivative was approximately equal in weight 
to the quinone taken. The interaction of fi-naphthasulphonium- 
quinone and four atomic proportions of bromine in glacial acetic 
acid has been previously investigated (Nolan and Smiles, he. cit.), 
and it was found that a tribr'omoderivative is formed, from which 
the dibromosulphoniuiu-quinoue may be obtained by removal of 
hydrogen bromide. The unstable sulphide with six atomic propor- 
tions of the halogen gave the same products. Since the present 
experiments with larger quantities of halogen and acetic anhydride 
as the solvent have yielded entirely different products, it was neces 
sary to repeat the former experiments with glacial acetic acid, using 
the larger excess of halogen. However, the same results were 
obtained, the dibromonaphthasulphonium-quinone (Found, C=50'4, 
H = 2-2, Br=33-6. Calc., 0=50-6, H=2-l, Br = 33-7 per cent.) 
being formed either from the quinone or from the unstable 
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jujpliide. A c(»rectiau in the melting point of tliis substiuice must 
he made, from the 193° fermerly given to 213° obtained with a 
sample recrystallised from acetic anhydride. Moreover, it must 
also be observed that the temperature of decomposition of the 
tribromo-derivative, which forma the initial product of the inter- 
sctiou, may vary considerably according to the mode of purifica- 
tion, although the data of analysis remain in accord with theory. 
Whether this behaviour is due to the presence of slight impurities 
of to the presence of isomeric tribromo-derivatives is at present 
uncertain, but the same ^uinone was obtained from the many 
(liferent samples examined. 

Interaction of Ifaphthamlplionium-quinonc and Acelpl Bromide, 
—When the quinone is added to cold acetyl bromide it is readily 
attacked; the material dissolves, forming a brown solution. Further 
interaction does not begin until the mixture has been warmed on 
the water-bath, when the bromo-derivatives of naphthathioxin are 
(itadually precipitated in the crystalline state. Heating was con- 
tinued for one hour before the product was isolated by filtration 
from the cooled mother liquors; the yield was very poor, about 
0'7 gram being obtained from every 5 grama of the quinone taken. 
Analysis showed that the product (m. p. 178°) consisted of mono- 
bromonaphtbathioxin mixed with a small quantity of the dibromo- 
clerivative. Attempts to obtain either substance in the pure 
condition were not successful, and hence for identification the 
substance was treated with excess of bromine in glacial acetic acid. 
The pure dibromo-derivative thus obtained was identical with that 
formed in the other various reactions described in this paper. 

Tas OuGANic Chemistry Laboratory, 

UllIVEBSlTT CORLEQE, LoSHOfl. 


XLIII . — Researches on the Constitution oj Physo- 
stigmine. Part II. The Synthesis of ‘S-Dimcthyl- 
aminoacetyl-2-methylindole and -1-a-Dimethyl- 
amino-y-hydroxypropylindole. 

By Arthur Henry Salwav. 

Previous investigations on the constitution of physostigmine 
(eserine), CijH;, 02 Nj, have shown that the principal degradation 
product of the alkaloid is eseroline, C,3^,jONo, this substance being 
derived from the parent compound by alkaline hydrolysis with 

A A 2 
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elimination of carbon dioxide and methylamine, according to tbe 
equation : 

Ci3H„ON2"CO'NHM6+ H20=Cj8H,80Nj+ COa+NHjMe. 

The solution of the problem of the constitution of phjsoetigmitie 
thus depends on the determination of the constitutibn.of eseroline. 
The investigation of the latter was recently undertaken by the 
present author (T., 1912, 101 , 978), who showed that this substance 
is in all probability an indole derivative, since it yields 2-methyl- 
indole when distilled with zinc dust in a current of hydrogen. 
Moreover, it was also shown that eseroline is a tertiary mpnacid 
base containing a methyl group attached to nitrogen, that it pos- 
sesses weakly acid properties, and that it rapidly absorbs oxygen 
in the presence of alkalis with the formation of rubreserine, eserine- 
blue, and other oxidation products. Whilst this knowledge concern- 
ing the properties of eseroline and its degradation products is 
insufficient to enable the author to propose a constitution for the 
alkaloid with a reasonable degree of certainty, it nevertheless 
seemed desirable for the purpose of the present investigation to 
construct a hypothetical formula which would serve as a basis for 
some synthetical experiments. 

In the construction of such a formula it is evident that the 
melhylindole complex, which eseroline presumably contains, will 
account for the group of atoms CjHjN, the nitrogen atom of which 
will correspond with the non-basic nitrogen atom of eseroline. The 
remaining part of the molecule, C^HjON, will contain a tertiary 
basic nitrogen atom attached to a methyl group, and also, in all 
probability, a hydroxyl group,* and may therefore be further 
resolved into the group C3Hj(0H){NMe). The nature of the 
union between the indole complex and the group C 8 H 5 (OH)(NMe) 
now remains to be considered. In the first place, the latter might 
be in combination with the indole nucleus as an aliphatic side- 
chain, in which case eseroline would be represented by a formula 
of the type I ; 

(I.) 

On the other hand, there exists the possibility that the group, 
C 3 Hj( 0 H){NMe), forms a closed chain with the indolic part of the 
molecule. In this case the simplest formula which can be cou- 

• The presence of a hydroiyl group in oeeroline is probable, but baa uot been 
eatabliehed beyond question. 


HO-CH CHjCH 

CH /\/\/% 

i * li II 

c«s\/\A/ 

NMe CHjNH 
( 11 .) 
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structed in agreement with the known properties of eseroline is of 
the type II. 

The author has now undertaken the synthesis of compounds 
belonging to the types I and II in the hope of obtaining more 
dehnite knowledge regarding the constitution of eseroline. In the 
present investigation two derivatives of indole containing a basic 
and oxygenated side^hain, namely, 3~tlimethylaminoacet!/l-2-niethpl- 
indole (III) and ‘i-a-dirntthylamino-y-hydroxypropyUndnle, (IV) 

(HI.) 

(TV.) 

have been prepared, and their properties compared with those of 
eseroline. It has been found that these synthetic compounds 
possess properties which differ greatly from those of eseroline, and 
it may therefore be concluded that the latter is not a simple sub- 
stituted indole of the type represented by formula I. 

It is^ proposed in subsequent investigations to attempt the 
synthesis of compounds of the kind represented by formula IT. 

A number of general methods are known for the synthesis of 
substituted indoles, but whilst a few of these can be applied with 
good results in the preparation of the simpler indole derivatives, 
none of them appears to be of much service m the preparation of 
indoles with an extended sidechain. Recently, however, Oddo 
[Gamtta, 1911, 41 , i, 234) has indicated the possibility of prepar- 
ing indoles, substituted in the S-position, by the aid of the 
Grignard reaction, whilst Madelung {Bit., 1912, 45 , 1128, 3541) 
has found that o-toluidides may be converted into substituted 
mdoles by heating with sodium ethoxide at a high temperature. 
These methods have now been used by the author for the prepara- 
tion of the indole compounds described in the present investigation. 

Experimental. 

l.—S;/nth(.sis of 3-Dim.(lhylaminoacelyl-2-mfAhyhndole (III). 

Oddo has shown (foe. cit.) that indole reacts with magnesium 
methyl iodide with the formation of magnesium indolyl iodide 
which by subsequent treatment with acetyl chloride yields 3-acetyl’ 
iMoIe. In the present experiments a similar process has been 
mployed for the conversion of 2-methylindole into S-chloroacetyl- 
mehyhndole, which then yielded 3-dimethyIaminoacetyl-2-methyI- 
Mole on treatment with dimethylamine. These changes are repre- 
cted m the following scheme: 
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Z-Chlormcelyl-%methylindoh (V). 

For the preparation of this compound two parts of magneaun 
powder were mixed with nine parts of ethyl bromide in the preaSnce 
of dry ether. After the magnesium had completely dissolved, 
eleven parts of 2-methylindole, dissolved in dry ether, were added 
drop by drop, and the mixture kept at the ordinary temperature 
for about an hour. Chloroacetyl chloride (nine parts), dissolved in 
ether, was then slowly added in the cold. At first the addition of 
the latter caused the precipitation of a viscid, -yellow solid, wMcli 
finally became cherry-red. After all the chloroacetyl chloride had 
been added, the upper layer of ethereal liquid was decanted, and 
the viscid solid which remained was agitated vigorously with an 
aqueous solution of sodium hydrogen carbonate, when an almost 
colourless solid, insoluble in the alkaline liquid, was obtained. This 
was collected, dried, and crystallised several times from ethyl 
acetate, from which it was deposited in slender, colourless needles, 
melting at 220°; 

00830 gave 01 946 COj and 0-0380 HjO. C=63’9; H=6-l. 

0-1286 „ 0-0876 AgCl. Cl = 16 9. 

CjiHiqONCI requires 0 = 63 6; H=4-8; Cl = 171 per cent. 

5-Chloroacetyl-2-methylindole is sparingly soluble in ether, 
benzene, or chloroform, but more readily so in alcohol or ethyl 
acetate. Its chlorine atom is very reactive, being quickly removed 
when heated with alkalis, and also to some extent when heated with 
alcohol. 

In one experiment for the preparation of the above compound 
magnesium methyl iodide was employed in the place of magnesium 
ethyl bromide with a somewhat unexpected result. The product of 
the reaction in this case was a mixture of two compounds in 
approximately equal proportions. One of these compounds -was 
the desired 3-ohloroacetyl-2-methylindole melting at 220°, whilst 
the other melted at 197°, and did not contain chlorine. The latter 
substance on analysis gave the following figures : 

0-1076 gave 0-3011 CO^ and 0 0642 HjO. C=76-4; H=6-6. 

CiiHjjON requires C'=76-3; H=6-4 per cent. 

It appeared probable from this result that the compound melting 

at 197° possessed the constitution CjH|^^^^CMe, and had been 
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formed in the above reaction by the reducing action of the liberated 
hydriodic acid on the 3-chloroacetyl-2-inethylindole. If this supposi- 
tion regarding the constitution of the compound melting at 197° 
were c^eot, then the same substance should be obtained by the 
action of acetyl chloride on magnesium 2-methylindolyl iodide 
This experiment, conducted in a manner similar to that employed 
in the preparation of 3-chloroacetyl-2-methylindole, yielded a 
product identical with the above-mentioned substance melting at 
197°. The latter is therefore 3-ac6tyl-2-methylindole. 

i-Acetyl-i-methylirulole is moderately soluble in chloroform or 
alcohol, but only sparingly so in benzene or ether. It crystallises 
from hot alcohol in slender, colourless needles, and from chloroform 
in thin, colourless plates, melting at 197°. It does not give the 
pine-shaving colour reaction of indole. It yields an oxime, which 
crystallises from dilute alcohol in glistening leaflets, melting and 
decomposing at 199°; ° 

0 0972 gave 0-2502 CO« and 0-0568 HjO. 0=70-2; H = 6-5. 

CiiHjjONj requires 0=70-2; H=6-4 per cent. 

i-Dimethylamimncetyll-methyUndolt (III). 

A* quantity of 3-chloroacetyl-2-methylindolB was heated for four 
liours at 100° in a sealed tube with an excess of dimethylamine 
dissolved in alcohol. The solvent and the excess of dimethylamine 
were first removed in a current of steam, and the mixture then 
acidified with dilute hydrochloric acid, when a quantity of non- 
liaslc material remained undissolved, the latter being collected and 
set aside for. subsequent examination. The acid liquid was now 
uiade alkaline with sodium carbonate, and the precipitated base 
collected, washed with water, and purified by crystallisation from 
alcohol. It was obtained in colourless, rhombohedral prisms, which 
melted at 201°. The yield of pure substance amounted to 62 per 
cent, of the theoretical ; 

0-0958 gave 0 2540 COj and 0-0640 H^O. 0 = 72 3; H=7-4. 
^is^ie^^s requires 0=72-2; H = 7-4 per cent. 

The non-basic by-product in the above reaction was very 
sparingly soluble in the usual organic solvents. It was crystallised, 
however, from much hot acetic acid, and then obtained in small' 
colourless, square prisma, which melted and decomposed at 270° : 

0-1304 gave 0-3243 COj and 00760 HjO. 0 = 67 8; H = 6-5 

01980 „ 0-0640 AgCl. a =8 0. 

0-1718 „ 14'4 C.C. Nj at 12° and 776 mm. N = 10-2. . 
CmHjjOjNsCI requires 0=68-0: H = 6-l; N = 9-9; 01 = 8-4 per cent. 

1 appears from these results and the properties of the compound 
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that: the latter is a quaternary ammonium salt formed by the union 
of one molecule of 3-dimethylaminoacetyh2-methylindole and one of 
3-chloroacetyl-2-m6thylindole, and therefore has the constitution; 

^Dimethylaminoacttyl-l-methylindole is sparingly soluble in 
ether, chloroform, or benzene, and moderately so in alcohol. It i, 
a stable base, showing no tendency to absorb oxygen in the presence 
of alkalis. It does not re^ond to the pine-shaving test for indoles 
Its hydrochloride, prepared by dissolving the base in dilute hydro 
chloric acid, evaporating the solution to dryness and crystallising 
the residue from alcohol, was obtained in colourless, rhombohedral 
crystals, melting at 258°. 

Many attempts were made to reduce the above base in order to 
obtain from it by the addition of two atoms of hydrogen a substance 
of the same empirical formula as eseroline, hut reduction could not 
be effected; thus, when the base was heated with tin and hydro- 
chloric acid, or with sodium in amyl alcohol, no change occurred 
whilst treatment with hydriodic acid and red phosphorus at 120° 
caused disruption of the molecule with formation of 2-methylindoIe, 

II. — Synthcm of l-a-DirTtethylamino-y-hydroxypropylindole pV). 

As already indicated, Madelung (foe. eit.) has shown that 
o-toluidides may be converted into substituted indole derivatives hy 
heating with sodium ethoxide. Although this reaction has hitherto 
only been applied to the o-toluidides of acetic, benzoic, and oxalic 
acids, it appeared probable that the method might be extended to 

the preparation of any indole derivative, C 5 H 4 <^^y^CB, provided 

that the acid R'C02H could be obtained. For the purpose of the 
present synthesis the radicle R was required to consist of an oxygen- 
ated acyl group containing a tertiary basic nitrogen atom, and the 
corresponding acid, R'CO,!!, chosen as best fitted to meet these 
requirements, was o-dimetbylamino-y-bydroxybutyric acid, 
H0-CH,-Cll2-CH(NMe2)-C02H. 

The steps which were necessary for the preparation of this compound 
and for its conversion into the desired indole derivative are as 
follows ; 

CHjBr-CHjBr PhO-CII^-CHjBr — ^ PhO-CH 5 'OH,-CH(COjH), 
(VI.) (VII.) 

PhO-CHj-OHj'CBr(COjH )2 FhO-CHj-CHj-CHBr-COjH 
(VIII.) (IX.) 

Ph(J-CH 5 -CH,-CfI(NMej)-COjH and 
(X.) 
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PhO-CHj-CHj-CHBr-CO-NH-0,H,Me — 

(XI.) 

PhO-CHj'CH,-OH(NMe,)-CO-NH-C,H,Me 

(XII.) 

PhO-CH,-CH2-CH(NM«.j)-C<^g>C,H, --y 
(XIIL) 

HO-CH,-CH,-CH(NMe,)-C<^“>C,H, 

(XIV.) 

Tlie compounds represented by the formul® (VI) and (VII) in 
the above scheme have already been described by Perkin, Bentley, 
and Haworth (T., 1896, 69, 169), whilst the compounds (VIII) and 
(IX) have been synthesised by Fischer {Ber., 1907, 40, 106). 

a-T)imethylamino-y-phenoxybuiyric Acid (X). 

For the preparation of this compound one part of o-bromo-y- 
phenoxybutyric acid, obtained from ethylene dibromide aa describ^ 
by the above-mentioned investigators {loe. cif.), was heated in a 
sealed tube for six hours at 100° with two parts of an aqueous 
solution (33 per cent.) of dimethylamine. The product was then 
distilled in a current of steam with a known amount of sodium 
hydroxide until the excess of dimethylamine had been removed. A 
quantity of hydrobromic acid equivalent in amount to the sodium 
hydroxide employed was then added, and the liquid concentrated 
to dryness under diminished pressure. The residue was then 
digested with absolute alcohol, the alcoholic liquid filtered to remove 
the sodium bromide, and the filtrate evaporated. The amino-acid 
was thus obtained as a viscid oil, which did not crystallise on 
keeping. When agitated with a little aqueous hydrobromic acid, 
however, it immediately solidified, with the formation of a crystal- 
line hydrobromide. This was purified by recrystallisation from 
water, and was then obtained in colourless, thin plates, melting 
at 86°; 

0-1183 (air-dried), heated at 110°, lost 0 0124 H^O. HjO^lO’S. 

0 1445 „ gave 0'0784 AgBr. Br=23-1. 

CjjH,j08NBr,2H20 requires H 2 O = 10-6; Br = 23-5 per cent. 
01069* gave 0-1824 COj and.0-0562 H.O. 0=47 0; H = 5-9. 

CijHjgOsNBr requires 0=47 4; H=5-9 per cent. 

In order to obtain the free base, the above-described hydro- 
bromide was dissolved in water, and an amount of sodium carbonate 
added just sufficient to combine with the hydrobromic acid. The 
mixture was then evaporated to dryness under diminished pressure, 

* Auhydrous substaaco.j 
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and the amino-acid extracted from the residue hy means of abaolut 
alcohol. After evaporating the alcoholic extract, the amino-aciij 
was .obtained as a very hygroscopic, amorphous solid, which could 
'not be obtained crystalline. * 

a-Dimeihylaminn-y-phenoxylutyrie acid (X) isireadily soluble iu 
alcohol or water, insoluble in ether, benzene, or Chloroform, 
yields a hydrochloride, which crystallises from water in prismatic 
needles melting at 83°. The methyl ester of the latter, 
PhO-CH2-CH5.-C'H(00„M6)-NMes,HCa, 
cr3rstalli3e8 from hot ethyl acetate in colourless aggregates of flat 
plates, which melt at 130°: 

01000 gave 0 2086 CO^ and 0-0666 H^O. 0=56-9; H = 7-4, 
CjjHijOsNiHCl requires C=57-0; H = 7-3 per cent. 

For the next stage in the synthesis it was necessary to prepare 
the o-toluidide of the above-described amino-acid (XU). Attempts 
were first made to obtain this compound from the acid chloride 
PhO'CHo'CH 2 ‘CH(NMe;)‘COCl, but the latter could not be 
prepared. Ultimately the difficulty was overcome by first prepar- 
ing the o-toluidide of o-bromo-y-phenoxybutyric acid (XI), and 
subsequently displacing the bromine in this compound by tlis 
dimethylamino-group. 

a-Bromo-y-phenoxybutyro-o-foliiidide (XI), 

Seven parts of o-bromo--y-phenoxybutyric acid were dissolved in 
ether, and six parts of phosphorus pentachloride added. After the 
reaction had subsided, the ether, together with the phosphorvl 
chloride which had been formed, was removed on the water-bath 
under diminished pressure, and the residual crude acid chloride 
then added to an excess of o-toluidine dissolved in ether. A volu- 
minous precipitate of the o-toluidide was thus formed, which was 
collected, washed with water, and recrystallised from hot alcohol, 
when it separated in colourless, prismatic needles, meltipg at 147°; 
0-1000 gave 0-2145 COj and 0-0478 HjO. Cf=58-6; H=5-S. 

CijHjgOjNBr requires C=68-6; H = 6-2 per cent. 
a-Bromo-y-phenoxyhutyro-o-toluidide is only moderately soluble 
in ether, but more readily so in chloroform, ethyl acetate, or 
alcohol. 


a-Dimethylamino-y-phenoxybutyro-o-toluidide (XII). 

This substance was prepared by heating the foregoing compound 
in a sealed tube at 100° for two hours with an excess of dimethyl- 
amine dissolved in alcohol. The alcohol and excess of dimethyl- 
amine were then removed in a current of steam, when the required 
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lijse was precipitated aa a colourless oil. This was dissolved in 
ether, the ethereal solution dried, and the solvent removed. The 
teadi^ oil slowly solidified, and was then purified by crystallisa- 
tiw iron petroleum, when it separated in radiating clusters 
jf colourless, prismatic needles, melting at 64° : 

0 1265 gave 0-3376 COj and 0-0898 H^O. C=72-8; H = 7-9. 

requires C=73-l; H=7-7 per cent. 

^.Ijimethylamino-y-phenoxyhiityro-o-toluidide is very readily 
soluble in the usual organic solvents, and can only be crystallised 
,ith difificulty. It is a weak base, forming salts which are acid 
towards litmus, and also possess an extremely bitter taste. The 
lyimhloride, prepared by passing a current of dry 'hydrogen 
chloride into an ethereal solution of the base, crystallises from 'a 
mixture of alcohol and ethyl acetate in slender, colourless needles, 
melting at 169°: 

0-1010 gave 0-2410 COj and 0-0646 H 2 O. C = 601 ; H = 71. 

CijHojOjNsjHCl requires C-65-4; H = 7'2 per cent. 

The ylatinichloride of the above base crystallises from alcohol, 
foutaining a little hydrochloric acid, in small, brown prisms, melting 
St 215°. 


%a-Bimtthyhimino-'f-hydroxypTopyUndnh. 

In order to prepare this compound 0-3 gram of sodium was 
dissolved in absolute alcohol in a capacious flask, and the alcohol 
removed under diminished pressure; to the sodium ethoxide thus 
obtained, 2 grams of o4imethylamino--y-phenoxybutyroo-toluidide 
were added, and the mixture heated in a metal bath to a tempera., 
ture of 250 — 300° in a current of hydrogen. At this temperature 
reaction took place with effervescence and a considerable darkening 
in colour, and the process was soon complete. The entire operation 
was repeated four times with the same quantities of material, and 
the products from the several reactions were then united and 
acidified with dilute hydrochloric acid. The acid liquid was next 
shaken with ether, which removed a considerable quantity of 
phenol, identified by means of its tribromcMierivative, then made 
alkaline with sodium carbonate, and the mixture repeatedly 
extracted with chloroform. The chloroform extracts were washed, 
dried, and the solvent removed, when an oily, basic residue was 
obtained, which did not crystallise on keeping. For its purification 
it was dissolved in dilute hydrochloric acid, the solution evaporated 
to dryness under diminished pressure, and the solid residue thus 
obtained crystallised from a mixture of alcohol and ethyl acetate. 
The hydrochloride of the base then separated in colourless, prismatic 
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needles, melting at 218°. The amount of pure hydrochloric 
obtained from 10 grams of the o-toluidide was 3'3 grama; 

0 0962 gave 0-2166 COj and 0-0646 HjO. C = 61-4; H=7-5, 
C']3 HijONj,HC 1 requires C=61-3; H|=7-5 per cenf. 

It is evident from this result that the sodiAm ethoxide In the 
above reaction baa not only effected the expected indolic condensa, 
tion, but has also simultaneously removed the phenyl group wij], 
the formation of 2-o-dimethylamino--y-hydroxypropylindole, as repre. 
sented by the following equation : 

PhO-Cir 5 -CH 5 -CH(NMe 2 )-CO-NH/ ^ + NaOEt = 


HO-OH5-CH5-CH(NMej)-C 




%ch/\/ 


+ EtOH + NaOPli, 


i-a-Dimelhi/hmino-'j-hydroxypropylindole . — The pure base was 
prepared from the above-described hydrochloride by treating the 
latter with aqueous sodium carbonate, and extracting the alkalins 
liquid with chloroform ; after the removal of the chloroform, the 
base was obtained as a colourless, volatile oil, which did not solidify 
in a freezing mixture. It was miscible with ether, chloroform, 
ethyl acetate, alcohol, or water: 

0-0910 gave 0-2375 CO, and 0-0698 H,0. C=71-2; H=8-5. 

CisHjjONj requires 0 = 716; H = 8-3 per cent. 

The anriehloride of the above base crystallises from dilute alcohol 
in yellow prisms, which melt at 133° and are anhydrous: 

0-1140 gave 0-1174 CO,, 0 0353 H„0, and 0-0400 Au. 0=281; 

H.=3-4; Au = 35-1.' 

C, 3 Hi 50 N 2 ,HAuCl 4 requires C=28-0; H = 3-4; Au = 35-3 per cent 
The picrate crystallises from dilute alcohol in spherical aggregates 
of bright yellow rhombs, which melt at 140°. 

The base, 2-o-dimethylamino -y-bydroxypropylindole, which has 
now been synthesised, is isomeric with the alkaloid eeeroline. The 
properties of these two compounds are, however, very dissimilar, as 
a comparison shows : thus, eseroline in the presence of alkalis readily 
absorbs oxygen with the production of intensely coloured solutions, 
whilst the synthetic base is quite stable under similar conditions. 
Moreover, eseroline readily reduces gold and silver salts, and is 
also a strong base, which yields neutral salts. The synthetic base, 
on the other hand, possesses no reducing properties, and is a weak 
base yielding salts with a strongly acid reaction. The synthetic 
base, furthermore, differs considerably from eseroline in physiologi- 
cal action, as shown by some experiments kindly conducted by Dr 
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g, H. D^e. director of tbe Wellcome Physiological Research 
gaboratories, to whom the author here wishes to express his best 
UiankB; thim, on the one hand, eseroline was found to produce the 
•haractenstic myotic action of physostigmine (but in a 
Jegree) when injected into the eye, and also to effect a slowing of 
ie heartrboat after intravenous injection. The synthetic base 
l-a-dimethylamino-y-hydroxypropylindole, on the other hand, pos-’ 
[jssed none of these physiological properties. 

TsE 'WsticoMB Cbemioai. Eeseakch Labobatouies, 

London, E-C. 


{US’ -—Synthetical Experiments in the Group of the 
mQuinoline Alkaloids. Part III. The Con- 
stitution oj Anhydrocotamineacelophenone, etc., 
together with an Account of Some New’ Con- 
densation Products of Cotarnine. 

By Edwabd Hope and Robert Robinson. 


At an early stage of this series of experiments (Part I,, T. 1911 
99, 1153; Part II., iOid., 2114) it became evident that certain 
statements made by Liebermann and his co-workers with regard to 
the constitution of the condensation products of cotarnine with 
various substances were without satisfactory experimental founda- 
tion (Liebermann and Kropf, Ben, 1904, 37, 211; Liebermann and 
Mawe, ,hd., 2738; Kropf, ibid., 2744). In the light of the 
jsplanation of the ready condensation of cotarnine with various 
litrocompounds (T., loc. cit., 2117), and, indeed, with a number of 
iubstanccs containing reactive hydrogen atoms, la-e have repeated 
lomc of these earUer experiments, and have examined particularly 
he cases of condensation with acetophenone and ethyl phenyl- 
icetatc. Liebermann and Glawe recognised the possibility of two 
tructures for the condensation products of cotarnine. Auhydro- 
otarmueacetophenone might be represented by (I) or (II), a deriv- 
tive of rV-methylaminoethylbenzaldehyde, or of iV-methyltetra- 
iydrofjoquinoline respectively : 


^H,:o,:c,H(OMe)<^X 

(M 


OHX'U-UOPh 


0Hs:0,:C,U(0Me)< 

(ID 


CH(CU.,Bz)-NMe 
CH,— : CHj 
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In this connexion Liebemiann and Glawe say: “It is possible 
discriminate between the two forms in various ways, especially b 
proving the presence of a hydrogen atom attached to nitrogen bv 
methylation or acylation." Using such methods, they condndeii 
that some condensation products had the structure correspondijo 
with (I) — and here were classed all the condensation products of 
cotarnine with “ active ” methylene groups — whilst others had the 
structure (II). 

If the above-mentioned methods were universally trustworthy 
there would he little difficulty in determining the constitution of 
any of the condensation products in question. The present authors 
have,' however, already described (T., 1911, 99, 2120) the remark- 
able formation of a mixture of methiodides from anhydrocotamiic- 
uitromethane (a perfectly homogeneous substance which possesses 
the tetrahydroisoquinoline structure). These methiodides agree in 
properties and composition with the formula : 


CHj:0,:C,H(0Me)< 


CH(CHj-NO,)-lJJMejI 

CHj OHj 


and 


and it therefore appears that methyl iodide may cause the partial 
transformation of the cyclic form of anhydrocotarninenitromethane 
into the open-chain form. A substance exhibiting similar properties 
to anhydrocotarninenitromethane is anhydrocotarnineacetophenone. 
It was observed by Kropf that the behaviour of this compound 
with methyl iodide varied with the experimental conditions, parti- 
cularly the temperature; but these reactions were explained in 
accordance with the open-chain formula as follows: The reaction 
with methyl iodide in the cold (or in methyl-alcoholic solution) was 
supposed to occur thus: 


2 C„H, 504 -CH 2 -C%NHMe-b 2MeI=: 

CijHisO^-CH^-CHaNMesI -i- C^HuO.-CHj-CHj^NHMe.HI, 
whilst if the reaction was allowcfl to proceed without cooling, its 
course was represented thus: ' 

Ci 7 Hi 304 -CH„-CH./NHMe + Mel= 

C„H, 304 -CB 2 -CH 2 -NMej,HI, 

the sole product in this case being the hydriodide of methyl- 
anhydrocotarnineacetophenone. 

Our experimental results agree in the main with those of Kropf, 
but we put forward the following interpretation, which we believs 
to be more satisfactory than that summarised above. Anhydro- 
cotarnineacetophenone has the tetrahydrotsoquinoline structure 
(II, p. 361), but is capable of reacting in the tautomeric form witl 
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reagents like benzoyl chloride and methyl iodide. When methyl 
iodide elone reacts with anhydrocotarnineacetophenone and the 
interaction is allowed to proceed without cooling, the cyclic 
jtructnre remains intact and the methiodide, 

C H O ^CH(CH,B2)-NMe,l 
OH, ' 

melting at 180°, is produced. Kropf regarded this as the hydr- 
iodide of methylanhydrocotarnineacetophenone : 


r TT A 

' ‘ »^CH,-CH./NMej,Hl ’ 


but the preparation of the latter by the action of hydriodic acid on 
methylanhydrocotarnineacetophenone showed the two >substanceB 
to be totally different. Kropf’s principal reason for believing this 
substance to be a hydriodide was that its aqueous solution gave an 
immediate precipitate of metliylanhydrocotarnineacetophenone 
when treated with alkalis. This wc regard as nothing more than 
the usual change which occurs when all similar derivatives of the 
quaternary ammonium salts of tetrahydroiioquinoline are treated 
with sodium hydroxide and potassium hydroxide ; 


CH,R 

I ‘ 

CH 

Y^NMej'OH 

A/ch, 

CHj 


.^^CH(0H)-CH2R 


s,^ch:chr 

I 

/^CHj-CHj-NMe,, 


Further, although, as mentioned above, anhydrocotarnineaceto- 
phenone yields a benzoyl derivative, it does not do so smoothly, 
and the difficulty of obtaining this derivative in good yield is very 
considerable. It is therefore believed that benzoyl chloride 
behaves like methyl iodide in causing the scission of the hydro- 
cotarnine ring. 

It is not easy to determine whether a minute amount of the 
open-chain form of anhydrocotarnineacetophenone exists in equili- 
brium with the cyclic form. If this he so, benzoyl chloride, which 
reacts only with tlie open-chain form, will progressively change the 
whole of the substance into this form, whilst methyl iodide, which 
reacts with both of the possible forms of anhydrocotarnineaceto- 
phenone, will only cause the conversion of a portion of this substance 
into the opeu-chain form. It is hoped to throw some light on this 
matter by the spectroscopic examination of a number of derivatives 
of substances allied in constitution to anhydrocotarnineaceto- 
phenone. 


Ill connexion with the degradation of anbydrocotarnineaceto- 
P enone to cotarnonideneacetopheuone by the Hofmann process, we 
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found it necessary to synthesise the latter from cotamone and 
acetophenone. The similarly constituted substance obtained from 
resacetophenonedimethyl ether exhibited an interesting behaviour 
on treatment with concentrated sulphuric acid. It dissolves in 
this reagent with the production of a red coloi^, which, however 
quickly changes to orange. When the orange solution is poured 
into water, a solution of an oxonium salt is produced, as ( 
by the formation of a picrate and a platinichloride. These i 
take place through the stages : 

CH ,-0 


VY 

\/'\ 


OMe 

CU:CH-CO-t\H5(OMe)j 

&SO4 




O- 




C(i-CH:C(OH)-a,jU 3 (OMe)j 


\/\/^^ 

Orange in H,SO,. 


CsHe(OMe), 


Re<l io HjSO*. 

A complete examination of ethyl anbydrocotarninephenylacetate 
showed that it was constituted analogously to anhydrocotarnine- 
acetophenone, namely: 

CHj,- 

The cyclic structure is, however, vastly more stable. No trace of 
a benzoyl derivative could be obtained by vigorous treatment with 
benzoyl chloride, nor could a nitroso-compound be prepared. 

At the end of the experimental portion of this paper are 
described some new condensation products of cotarnine with 
substances containing active hydrr^en atoms, namely, 1-hydrindone, 
1 : 3^iikctohydrindene, indene, fluorene, isatin, and o-methylindole. 
Although the constitutional formute assigned to these substances 
have not as yet been experimentally founded, there can be little 
doubt regarding the correctness of the structure given in the 
experimental portion of the paper. The active hydrogen in some 
of the above-mentioned substances has been located by means of 
magnesium methyl iodide; for example, indene and fluorene yield 
one molecule of methane in each case, forming magnesium deriv- 
atives having the constitutions: 


i ! 

OH-Mg-I 


and 
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tespectively. In the case of a-methylindole it is highly probable 
the most reactive hydrogen atom is that attached to the 
nitrogen, as in indole itself, Oddo (Oaiietta, 1911, 41 , i, 221) 
having shown that the product of the interaction of the latter with 
magnesium methyl iodide possesses the constitution : 

It is a curious fact that it has so far been found impossible to 
condense cotarnine with diphenylamine or carbazole, although these 
compounds show the presence of active hydrogen by their behaviour 
towards Grignard reagents, as well as by their formation of 
potassium compounds. 


Expesihental. 


Bemoylanhydroeotarmnephenylaeetic A M, 
CH ‘0 ‘0 

.NMe-COPh- 


This acid was prepared in order to obtain evidence bearing on 
the constitution of ethyl anhydrocotarninephenylacetate. A 
mixture of bensoylcotarnine (13 grams), sodium phenylacetate 
(16 grams), and acetic anhydride (26 grams) was heated at 
130—135® (temperature regulated) for three days. 

The product was poured into hot water and washed with several 
changes to remove acetic anhydride and sodium acetate. The oil 
was then shaken with sodium carbonate and ether, and the aqueous 
layer separated and acidified with concentrated hydrochloric acid. 
The yellow precipitate was collected and crystallised from aqueous 
alcohol. It was obtained in small, colourless, lozenge-shaped plates, 
melting at 205—206°, which were dried in a vacuum over sulphuric 
acid: 


0 1263 gave 0-3262 COj and 00592 H,0. 0=70-4; H=5-2. 
0-2587 „ 7-5 c.c. Nj at 22° and 764 mm. N = 3-3. 

G 27 H 25 O 0 N requires C=70-6; H=5-4; N=3-l per cent. 

This acid is of remarkable stability, and although many attempts 
were made to hydrolyse it they were quite fruitless, since the acid 
was usually recovered unchanged. Unlike most substances derived 
from cotarnine this acid can he heated to 280° without decomposi- 
tion. The double linking appears to be sterically affected, since a 
solution of the acid in sodium carbonate does not decolorise 
potassium permanganate in the cold, nor does the substance take 
up bromine with any readiness (compare p. 369). 

Since we were unable to hydrolyse the benzoyl compound we 
attempted to benzoylate ethyl anhydrocotarnine pheuylaoetate, but 
VOL cm. „ n 



36tf HOPK AND ROBINSON; SYNTHETICAL EXPERIMENTS IN 

this substance behaves differently from anhydrocOtamineaceto- 
phenone (see p. 369), and no trace of a benzoyl derivative could ta 
isolated. 

AnhydrocotaminephenylacetonitiUe^ 

CjH4<P|,^®i>CH'CHPh'CN. 

A solution of cotarnine (10 grams) and phenylacetonitrile 
(5 grams) in methyl alcohol (20 c.c.) was allowed to remain at the 
room temperature. The condensation product, which separated 
after half an hour, was collected, washed with methyl alcohol, asd 
crystallised from ethyl acetate. The substance occurs in large, 
colourless prisms, readily soluble in hot ethyl acetate, but sparingly 
so in methyl or ethyl alcohols. It begins to decompose at 135° 
and melts to a red liquid at 153— IbS®: 

0 U67 gave 0 3859 (Xlj and 0 0800 HjO. C=71-7; H=6 0. 

CjjHjoOjNj requires C=7T4; H=6’9 per cent. 

The formation of the red substance, obtained when the compound 
is fused, is also observed when the solution of the nitrile in solventi 
of high boiling point, for example, xylene, are boiled, and thii 
reaction is highly characteristic. 

The substance shows the usual reactions associated with ite basic 
character, and is decomposed by hot acetic acid, with the produc- 
tion of cotarnine and phenylacetonitrile. 

Uethylanhydrocotarninephenylacetonitrilc PicraU. — Anhydro- 
cotaminephenylaoetonitrile was mixed with methyl sulphate, when 
reaction occurred with evolution of heat, and the product was a 
colourless, crystalline methosulphate, which was dissolved in hot 
water and treated with excess of sodium hydroxide. The resulting 
colourless oil could not be solidified, and was therefore dissolved in 
ether, and, after evaporation of the dried ethereal solution, dis- 
solved in alcohol and mixed with an alcoholic solution of picric 
add. The picrate of the base separated in bright yellow prisms, 
and was recrystallised from ethyl alcohol, in which it is sparingly 
soluble in the cold. The crystals are clusters of prismatic needles 
of highly characteristic shape, and melt at 169—170° without 
decomposition : 

OT525 gave 16 0 c.c. Nj at 13° and 758 mm. N = 12'4. 

Cj,Hjj 03 N 2 ,CjH 307 Nj requires N = 12'l per cent. 



THE GEOtJP OF THE I80QD1N0L1NE ALKALOIDS. PART UL 367 


Uthyl 2-Meth6xy-i ; i-methylenedioxy-6-fi dimethylaminoethyl- 

III preparing ethyl anhydrocotarninephanylacetate * Liebermann 
and Glawe {Ber,, 1904, 37, 2738) employed sodium carbonate as 
condensing agent, but w© have found that a good yield may be 
obtained by simply mixing cotamine with ethyl phenylacetate in 
molecular quantities in cold alcohol. The ester was heated on the 
steam-bath with an excess of methyl iodide, and in the course of 
about fifteen minutes the contents of the flask became quite solid 
owing to the separation of the methiodide. The excess of methyl 
iodide was removed by distillation, and the residue crystallised 
from alcohol. Six grams of the pure substance are obtained from 
5 of the ester. The compound forms long, faintly yellow prisms 
melting at 173— 174°: 

0T151 gave 0-2203 COj and 00605 H«0. 0=52 2; H=5-8 
0-1112 „ 0-0493 Agl, 1=24-0. 

QjHjjOjNI requires 0 = 52-6; H=5-4; 1=24-0 per cent. 

The methiodide (2-6 grams) was dissolved in a little hot water, 
and warmed on the steam-bath with precipitated silver chloride 
(1 gram) for three-quarters of an hour. The silver iodide was 
then separated by filtration from the aqueous solution of the metho- 
chloride, to which if-sodium hydroxide (7 c.c.) was added. The 
precipitated oil was extracted with ether, the ethereal solution 
dried, and distilled, leaving an uncrystallisable residue. The 
substance was, however, obtained in a sufficiently pure condition 
for analysis by dissolving the oil in dilute hydrochloric acid and 
extracting the basified solution with ether. The viscid oil remain- 

* Tt is curious that two sutistaiices have been isolated b}- ery.staIlisation of the 
pimtcsofbotli ethyl anhydiocotarnineplienyUeetote and its iiietliohydroxide. 

Ethyl AnkyilromtanhuyhatyUiC'lale Piemta. 

The mixture of substauces is obtained as a yellow precipitate when picric acid is 
added to a solution of the substance in dilute hydrochloric acid. On crystallisation 
from methyl alcohol the first fraetiou consists of hexagonal plates melting at 
I24--I26", and is produced in considerable quantity, whilst the second fraction is 
obtaiued in long rods which molt at 138—142”. 

Uhyl ankydrvcotarnineyhinylaxetalc vielhohydmxide picrdlts are obtained by the 
a dition of aqueous picric acid to a solution of the corresponding methiodide. On 
liactimal crystallisation from methyl alcohol the first crop consists of plates and 
* ts at 119—120°, whilst the second and larger fraction also crystallises in plates, 

1 ers characteristically in tliat ci-yetals evolve solvent of crystallisation at 
U«^-;114”, resolidify, and then melt at 162-163”. Wo have not yet accumulated 
-a Cleat data to enable -us to determine the uaturo of these substances. 

B B 2 
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ing after evaporation of the ether and long exposure 4® a vacunia 
was analysed: 

01582 gave 0'3977 COj and 0-0958 HjO. C=68-6; H=6-7. 

CjjHjsjOsN requires C=69-5; H = 6-8 per cent. 

The agreement is as close as can be expected for^ an nncrystalliseij 
substance. 

The colourless solution of the base in concentrated hydrochloric 
acid gives, on the addition of water, a precipitate which redissolves 
in excess. 

Thf Picrafe . — The solution of the base in dilute acid was treated 
with aqueous picric acid, when a bright yellow picrate was obtained 
and after separation the derivative was crystallised from methyl 
alcohol. It was so obtained in magnificent, yellow prisms, melting 
at 195— 196°: 

0-2100 gave 0'4256 CO, and 0-0923 H,0. C=55-3; H=4-8, 
C23H2705 N,CjH 307N3 requires C=65-6; H = 4-8 per cent. 

The Phtinichloride . — When platinic chloride is added to a 
solution of the base in dilute hydrochloric acid, an almost colour- 
less precipitate is obtained. The substance was purified to a certaia 
extent by boiling with a large quantity of water, and after dryin® 
melted at 208 — 209°: 

0-1171 gave 0-0189 Pt. Pt=16-1. 

(Cj3H2705K)2HjPtCl8 requires Pt=16-2 per cent. 

The Methiodide . — An excess of methyl iodide was poured on the 
oily base, when a vigorous reaction took place almost immediately; 
the temperature reached the boiling point of methyl iodide in a 
few seconds, and a crystalline solid was produced. After stirring 
the mixture, the excess of methyl iodide was evaporated, and the 
residue, a white solid, crystallised from methyl alcohol. The 
glistening, colourless prisms which separated melted at 197° vdth 
some change at 183°, probably evolution of solvent of crystallisa- 
tion : 

0 1690 gaveO-3-278 COj and 0 0829 HjO. 0=52 9; H = 5-4. 

0-1345 „ 0-0546 Agl. 1=21-9. 

C„ 4 H 3 (| 05 NI,CHj 0 requires 0=52 6; H = 5'9; 1=22-1 per cent. 

There can be no doubt that the substance contains one molecule 
of methyl alcohol of crystallisation. 


I-M ethoxjj-Z 'A-methylenedioxy-^vinyl-a-^henylcinnarme Acid, 




HICPh-COjH 

H’.OHj 


The methiodide (8 grams), just described, was converted iut» 
methochloridc by heating with silver chloride (6 grams) in aqueous 
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jolution. After, filtration the solution wag treated with potasssium 
hydroxide (8 o.c. of 40 per cent, aqueous solution), and boiled until 
the evolution of trimethylamine ceased. On cooling the liquid a 
sparingly soluble potassium salt separated, and this was purified 
by recrystallisation from water. The pure potassium salt was 
dissolved in water, and acidified with hydrochloric acid, when a 
colourless precipitate was obtained, which was collected, washed 
,nth water, and dried ; 

0'1240 gave 0'3188 COj and 0‘0595 H^O. C=70"l; H = 5’3. 

CitHijOj requires C=70'4; H=4'9 per cent. 

The acid could not be crystallised, but when prepared very 
carefully in the qjanner described above was found to melt at 

144 146°. It is of interest that this doubly unsaturated substance 

oaly combines with two atoms of bromine ; 

0 9430 absorbed in chloroform solution 0'48 Br. 

This weight of a substance, C[,H ,|,05 (absorbing two atoms of Br), 
would require 0 47 Br. 

Clearly the vinyl group has been saturated, but, as in the case 
of benzoylanhydrocotarninephenylacetic acid (see p. 365), the 
second ethylenic linking is protected by the heavy groups which 
surround it. The dibromo-acid remaining in the chloroform could 
not be isolated in a pure condition. 


BemoylanhydrocoUirnineacetophenonf, 
p ^ ^H:CH-COPh 

The condensation of cotarnine and acetophenone h^ been 
elected by Liebermann and Kropf (Ber., 1904, 37, 211), but the 
sodium carbonate, recommended by these authors as a condensing 
sgent, is unnecessary, since under the following conditions an 
almost theoretical yield of pure substance may be obtained. 

Cotarnine (31'6 grams) and acetophenone (16 grams) were dis- 
solved in methyl alcohol (40 c.c.), and the solution allowed to 
remain at the room temperature for six hours. The introduction 
of a small crystal of the coudensation product, or scratching of the 
walls of the vessel, now caused a plentiful crystallisation, and the 
product alter collection weighed 43'5 grams. A further small 
quantity was recovered from the mother liquor. Kropf (3er., 
1904, 37, 2744) subjected this condensation product to the action 
of benzoyl chloride and aqueous potassium hydroxide, and obtained 
a benzoyl dwivative, to which he ascribed the melting point 
WJ— 108°, In repeating this process we have obtained, although 
is poor yield, a compound melting at 131—132°, and this is 
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undoubtedly anhydrobenxoylcotarnineacetophenone, since the same 
substance may also be obtained by the following method : Benzoyl, 
cotarnine (2'5 grama) and acetophenone (I'l grams) were dissolve^ 
in ethyl alcohol (20 c.c.) mixed with aqueous potassium hydroxide 
(0'3 c.c. of 60 per cent.), and the solution genilly, heated on the 
steam-bath during twenty-four hours. The product separated on 
cooling, and was purified by crystallisation from methyl alcohol, 
or from a mixture of benzene and light petroleum : 

• 0-1754 gave 0-4710 COa and 0-0946 HjO. C=73-2; H=5-9. 

0-1616 „ 4-36 C.C. Na at 18° and 760 mm. N = 3-l. 

CjjHjaOjN requires C=73-l; H=5-6; N=3-2 per cent. 

This substance crystallises in characteristic, greenish-yellow tufts 
of needles melting at 131 — 132°, and yields in sulphuric acid an 
intensely rod solution. The process described above results in a 
very good yield of the substance, but the amount of potassium 
hydroxide cannot be varied very much. With less the condensation 
is too alow, whilst if more is employed a precipitate of potassium 
benzoate is produced. The identity of the substance with that 
obtained by the benzoylation of anhydrocotarnineacetophenone was 
proved by the fact that a mixture of the two substances melted 
sharply at 131 — 132°. It is interesting to note that benzoyl- 
cotarnine does not condense per se with ketones, etc., but is similar 
in its reactions to cotamone and other aromatic aldehydes. 

Phenyl 2-Methoxy-3:i-methylenedioxy-6-$-dimethylamino- 

.11. IV. n rr A c'CHIOH-OOPh 

ethyletyryl Ketone. - 

The action of methyl iodide on anbydrocotainineacetophenoue 
was investigated by Kropf (he. cit.), who states that the main 
product obtained when the reaction is conducted in methyl-alcoholic 
solution is a methyl methiodide of the base, whilst with an excess 
of the methyl iodide alone the hydriodide of methylanhydro- 
cotarpineacetophenone is produced. We have confirmed the first 
part of this statement, but regard the production of a dimethyl 
iodide as another example of the opening of the hydrocotamine 
ring, so that the action of methyl iodide on anhydrocotamineaceto- 
phenone resembles that of the same reagent on anhydrocotamine- 
nitromethane (Hope and Bobinson, T., 1911, 99, 2120). On the 

other hand, we believe that Kropf’s methylanhydrocotamineacsto- 
phenone hydriodide is in reality a normal methiodide of anhydro- 
cotamineacetophenone, and experimental evidence in favour of this 
view is given below. Although the nature of the products of the 
action of methyl iodide on the base varies according to the condi- 
tions of the reaction, this is not the case with methyl sulphate, 
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jnd a straightforward methylation without secondary products was*^ 

achieved. 

AnJtydToootamintaeetophenone Methomlphatt. 

Anhydrocotarnineacetophenone dissolved in warm benzene was 
treated with pure me%l sulphate (1-6 mol.), when in a short time 
the additive compound crystallised from the solution in theoretical 
amount. It was collected, washed with light petroleum, and 
crystallised from methyl alcohol. Large, colourless prisms were 
obtained, melting at 195—200“ without decomposition. 

The substance ia readily soluble in hot methyl alcohol, sparingly 
so in the cold solvent. ° ^ 

When treated in aqueous solution with potassium iodide, anhydro- 
cotamineacetophenone methiodido is obtained. This substance 
crystallises from methyl alcohol in diamond-shaped prisms, and is 
identical in every way with the product of the action of’ methyl 
iodide on anhydrocotarnineacetophenone. It melts at 180“ with 
eery little decomposition. (Kropf, he. eit., gives 171“ as the 

melting point of his methylanhydrocotarnineacetophenone hydr- 

iodide.) 

The base figured at the head of this section (compare Kropf, 
he. cit.) was prepared in the following manner: A solution of the 
above methosulphate (10 grams) in warm water (500 c.c.) was 
covered with an equal volume of light petroleum (b. p. 50—60“), 
and rendered strongly alkaline by means of potassium hydroxide.’ 
The colourless precipitate at first produced does not dissolve in the 
petroleum, and probably consists of the ammonium hydroxide, 
which, however, quickly decomposes, and yields a yellow substance 
which is completely extracted by the petroleum. The extract was 
dried with potassium carbonate, and after concentration deposited 
a mass of yellow, prismatic needles, melting after recrystallisation 
at 74—75“. (Pound, C=71-4; H=6-6. Calc., C=71-4; H=6-5 , 
per cent.) 

Kropf {he. dt.) assigned the melting point 78“ to this substance, 
which he obtained by the action of alkali on anhydrocotamineaceto- 
phenone methiodide. 

The Sydriodide.—Thia derivative is of interest, since we have 
found by direct comparison that it is quite different from the 
methiodide of anhydrocotarnineacetophenone, which latter must, 
therefore, have a hydrocotamine structure. It was obtained by the 
addition of potassium iodide to a solution of the above methyl base 
lu dilute sulphuric acid. It crystallises from methyl alcohol, in 
»hich it is very readily soluble, in rectangular prisms containing 
solvent of crystallisation. This is lost at 100“ and the yellow 
P»wd6r then melts at about 166“ It differs from the isomeric 
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'methiodide markedly in combining both ■with water and methyl 
alcohol of crystallisation. 

The perchlorate crystallises from methyl alcohol in pale yellow, 
slender needles, melting at 133 — 135°. It is very sparingly soluhle 
in hot water. 

The picrate is prepared by mixing hot acetone jsolutions of picnj 
acid and the base. It crystallises from acetone in large, orange 
prisms, is sparingly soluble, and melts at 196°. 

The ferrichloride prepared in the usual way crystallises from 
acetic acid in compact, reddish-brown prisms, melting at 176“. 

The Methosulphale.— This compound was prepared from it* 
components exactly as in the case of anhydrocotarnineacetophenone 
methosulphate (see above). The product was crystallised from 
methyl alcohol, and obtained in yellow needles, which soften at 
206°, and melt and decompose at 236°. Its solutions in water and 
methyl alcohol are intensely yellow : 

0'1166 gave 0 0566 BaSO^. S=6‘7. 

C 23 H 29 O 8 NS requires S= 6'6 per cent. 

The Methiodide.— The purest specimens of this derivative were 
obtained by the action of potassium iodide on the above metbo- 
sulphate in aqueous solution. The product was crystallised from 
methyl alcohol, and obtained in pale yellow prisms melting at 
238 — 239°. The same substance is produced by the direct addition 
of methyl iodide to the methyl base, and also by the action of 
methyl iodide on anhydrocotarnineacetophenone imder the condi 
tions described by Kropf {loc. cif.). Prolonged recrystallisation of 
these products raises their melting points to 238 — 239° (Kropf gives 
226°). 


Phenyl i-Methoxy-Z-A methylenedioxyS-vinyUtyryl Ketone 

^HICH-COPh 


(Cotarnonideneacetophenone), C8H80j< 


■CHX’H, 


The methiodide (5 grams) described at the end of the last 
section was dissolved in the least possible amount of hot water, 
and treated with silver chloride (4 grams) so as to obtain the more 
soluble methochloride. The filtered liquid was cooled to 60°, and 
mixed with 10 c.c. of iV-sodium hydroxide solution, and allowed 
to remain during twenty-four hours. The yellow solution had a 
strong odour of acetophenone and trimethylamine, and after filtra- 
tion was rapidly distilled, the flask being immersed in an oil-bath. 
The distillate contained trimethylamine (platinichloride, m. p 
238°) and acetophenone (piperonylidene derivative, m. p. 122 °). 
The distillation was stopped when the liquid had reached one-third 
of its original volume, and the evaporation was continued on the 
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The residue was treated with dilute hydrochloric acid, 
tlie solid separated and crystallised from methyl alcohol, and then 
aia from ethyl alcohol. It was so obtained in pale yellow, 
rismatic crystals melting at 103°, this value being unaltered by 
admixture of the substance with an equal quantity of cotarnonidene- 
acetophenone prepared as described below. The methyl-alcoholic 
mother liquor was diluted with an equal volume of water, the 
solution warmed with animal charcoal, cooled, filtered, and extracted 
^Ith ether. The ethereal solution was dried, and evaporated nearly 
to dryness, 'when a small quantity of crystals melting at 78° was 
obtained- The substance was thus identified as cotarnone, and this 
«aa confirmed by the, preparation of the condensation product with 
2 • 4 -dinitrotoluen 6 , which melts at 163° (Hope and Robinson, T., 
1911, 99, 2131). 


Synthetit of Cotarnonideneacetoyhenone. 

Cotarnone (3 grams) and acetophenone (3 grama) were dissolved 
ia methyl alcohol (30 c.c.) and Wted on the steam-bath for ten 
minutes with potassium hydroxide (6 c.c. of 30 per cent, aqueous 
lolution). On cooling an oil separated, which became partly solid 
after scratching the sides of the containing vessel. The substance 
m collected, and thoroughly freed from oily impurities by contact 
with porous porcelain. It was then crystallised from ethyl alcohol, 
and obtained in pale yellow prisms melting at 103° ; 

0 1269 ga(ve 0-3430 COj and 0-0590 Bfi. C = 73-7; H=6-2. 

CjjHijOj requires 0=74-0; H=5-2 per cent. 

The solution of the substance in concentrated sulphuric acid ia 
red, and the addition of water produces a pale green precipitate. 

Catamonidenereiacetophetmie dimethyl ether was obtained by 
Us condensation of cotarnone with resacetophenone dimethyl ether 
by means of potassium hydroxide in alcoholic solution. It separates 
in yellow prisms from ethyl alcohol, in which it is sparingly soluble 
in the cold, and melts at 117°. The bright red solution of this 
unsaturated ketone in sulphuric acid is formed only momentarily, 
and quickly becomes orange owing to the production of the sulphate 
of a pyrrylium base. This was proved by the behaviour of the 
precipitate and solution obtained on pouring into water, for on the 
addition of hydrochloric acid a soluble oxonium salt was obtained, 
and this gave an orange-red platinichloride and picrste. 
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Anhydroeot(tmint-\-hydrindont, 



Cotarnine (10 grams) and l-hydrindone (6 grams) were diasolvjj 
in methyl alcohol (20 c.c.), and the solution! allowed to remain 
during a week. On scratching the walls of the containing vesssi 
crystallisation was induced; the substance was then collected ani 
crystallised from benzene and light petroleum, and then again froj, 
ethyl acetate, when it was obtained in colourless prisms melting at 
126°: 

0-1470 gave 0-3887 COj and 0-0809 HjO. C'=72-l; H=6-l. 

C^iHjjO^N requires C=71-8; H=6-0 per cent. 

In properties the compound resembles the analogous anhydto. 
cotarnineacetophenone, being rather more sparingly soluble' in tie 
usual solvents. Its salts are stable in aqueous solution, but . the 
base is decomposed by boiling with acetic acid with formation of 
l-hydrindone, which was recognised as its semicarbazone melting 
at 238°. 

A nhydrocotatnint-X : Z'diXcetohydfindenty 

Diketohydrindene (1-9 grams) was ground with a solution of 
cotarnine (3 8 grams) in methyl alcohol (20 c.c.). The ketone 
dissolved in the liquid, forming a yellowish-brown solution, from 
which in a few seconds the new compound separated as a briglt. 
canary-yellow precipitate, which under the microscope was seen 
to consist of aggregates of small needles. The substance was 
collected, washed with alcohol, and dried in a vacuum, after which 
it melted at 188° with vigorous decomposition: 

0-1288 gave 0-3279 COj and 0-0662 HjO. C=69-4; H=6-6. 

CjiHjjOjN requires C=69 0; H=5-2 per cent. 

The compound is sparingly soluble in neutral organic solveats, 
and recrystallisation is not a profitable process. Its bright yellow 
colour might suggest that its constitution is analogous to that of 
benzylidenediketohydrindene, but against this may be cited the 
fact that the compound is soluble to an orange solution in coM 
dilute potassium hydroxide and in hot aqueous sodium carbonate. 
The yellow colour and solubility in alkalis are in agreement with 
the suggested enolic formula. A solution of the base in dilute 
acetic acid may be boiled without evident decomposition, and tie 
same is true of its suspension and partial solution in aqueous sodium 
acetate. When, however, a little sodium acetate is added to a 
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jilute acetic acid solution, then a crimson colour appears slowly in 
jjje cold, but rapidly on boiling. On cooling the colour almost 
ijisappears, and a pale yellow, crystalline substance separates from 
the liq«i<l' 

A nhydrocotarwneindme, 

Indene (7 grains) was mixed with cotarnine (14 grams) and 
methyl alcohol (30 c.c.), and the solution allowed to remain at the 
ordinary temperature during three days. Water (120 c.c.) and 
concentrated hydrochloric acid (30 c.c.) were then added, and the 
liquid boiled and filtered. The cooled solution deposited a quantity 
of a crystalline hydrochloride, which was recrystallised from hot 
dilute hydrochloric acid, in which it is remarkably sparingly 
soluble. The salt crystallises in short, slender needles, and has a 
beautiful, satiny appearance. It was decomposed with dilute 
ammonia, and the resulting almost colourless base twice crystallised 
Irom methyl alcohol. Anhydrocotarnineindene is readily soluble 
in most organic solvents, but sparingly so in cold methyl alcohol, 
from which it separates in prismatic needles melting at 136°; 

0 1505 gave 0'4125 COa and 0’0860 HaO. C = 74'8; H = 6-3. 

C'aiHoiOjN requires C=75'2; H=6'3 per cent. 

The salts of this base are for the most part sparingly soluble in 
water; the sulphate crystallises from hot dilute sulphuric acid in 
colourless needles with a satiny appearance. 

The Picrate . — This derivative crystallises when alcoholic solu- 
tions of its components are mixed. It may be readily recrystallised 
from ethyl alcohol, in which it is rather sparingly soluble, and 
fcims long, yellow needles, melting and decomposing at 170° ; 

0 1462 gave 12'4 c.c. Nj at 13° and 760 mm. N=10'l. 

requires N=9’9 per cent. 

A nhydrocotarninefluarene, 

Huorene (7 grams) was left in contact with a solution of 
cotarnine (10 grams) in methyl alcohol (60 c.c.). After twenty-four 
touts the liquid was heated until the fluorene had passed into 
solution, and this process was repeated thrice. Dilute hydrochloric 
acid was added, and the unchanged hydrocarbon removed by filtra- 
tion, the acid solution being then basified with ammonia. The 
viscid precipitate was collected, dissolved in ether, the ethereal 
solution thoroughly dried, and evaporate newly to dryness. The 
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condensation product crystallised slowly from the solution, and 
again crystallised from dry ether, and finally from ethyl alco^ 
It was so obtained in colourless prisms, melting at 143° with very 
slight decomposition : 

01512 gave 0-4303 COj and 0-0815 BtO. 0=77-6; H=5-9. 
CjgHjjOjN requires 0=77-9; H=6-(i per cent. 

The substance is sparingly soluble in neutral solvents, 
dissolves readily in dilute hydrochloric aeid, and the solutioj 
yields the usual sparingly soluble double salts with the appropriate 
reagents. 

The picrate is readily obtained on mixing acetone solutions of 
the base and picric acid. It crystallises in canary-yellow ptisuj 
melting at 183°. 

Anhydrocoiamineisatin, 

Methyl alcohol (26 c.c.) was poured on a mixture of cotarma# 
(7 gramp) and iaabin (4 grams). The solids passed into solulioo, 
but very quickly the condensation product separated in orange-red 
prisms. The substance may be recrystallised from acetone. It is 
sparingly soluble in alcohol, benzene, or ether, and melts at 146“ 
with vigorous decomposition: 

0-1343 gave 0 3213 COj and 0-0617 HjO. C=65-3; H=5-l, 
CjjHjjOjNj requires C=65-6; H = 4-9 per cent. 

This compound is a base, but it is decomposed in dilute acid 
solution, yielding a cotamine salt and isatin. Cotarnine does not 
appear to condense with diphenylamine of carbazole. 

Anhydrocotarnine-a-methylindoh, 

A solution of o-methylindole (7 grams) and cotarnine (12 grams) 
in methyl alcohol (25 c.c.) was allowed to remain overnight, when 
the whole of the condensation product was found to have separated 
as a hard, colourless mass, which when broken up resembled porce- 
lain. The substance was dissolved in methyl ethyl ketone and the 
solution diluted with methyl alcohol, when the compound again 
crystallised as a hard mass, which was observed under the micro- 
scope to consist of prismatic crystals : 

0-1350 gave 0-3572 COj and 0-0783 HjO. 0=72-1; H=6-4. 
CjrHjrOjNj requires 0=72-0; H = 6-3 per cent. 

The substance melts at 182° to a red liquid, and is sparingly 
soluble in most solvents. It dissolves unch^ged in dilute hydro- 
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iloric aciil to a colourless solution, which has no odour of o-methyl- 
idol6- O’! boiling the liquid, decomposition with formation of 
j,ethyliii3o^* and cotamine slowly occurs, and the same reaction 
compl®t* and more rapid when the base is boiled with glacial 
tstic acid. The properties of this and of some other of the 
jbBtances described above will be subjected to further investiga- 

m- 

In conclusion, the authors desire to state that much of the 
ipense of this investigation has been met by a grant from the 
lesearch Fund of the Chemical Society. 

Tbs Univeesitt, 

MANCHSaTBR. 


Contributions to Our Knowledge of Semi- 
carbazones. Part II. Semicarhazones of Mesityl 
Oxide. 

By Fobstth James Wilson and Isidor Morris Heilbkon. 

b a previous paper (T., 1912, 101, 1482) the authors have shown 
iat phenyl styryl ketone yields four stereoisomeric semicarbazones; 
two stable under ordinary conditions and two existing only in 
ilkaline solutions. 

In order to investigate the conditions of semicarbazone forma- 
tion in the case of a simple aliphatic unsaturated ketone, mesityl 
oside was selected. A semicarbazone of mesityl oxide was prepared 
by Scholtz (Bcr., 1896, 29 , 612), and further investigated by 
Harries and Kaiser (Ber., 1899, 32 , 1338), who obtained it in a 
purer condition melting at 162 — 164°. 

By distillation of this semicarbazone, Scholtz obtained a substance 
isomeric with it, but incapable of hydrolysis by acid. Harries and 
Kaiser showed that this isomeric substance melting at 129° was 
not a stereoisomeric semicarbazone, but a basic compound yielding 
a picrate, and evidently structurally different from the semi- 
carbazone. These authors, on account of the great stability of this 
substance, considered that it possessed a cyclic constitution, and 
proposed the following two formulae : 

or NHj-CO-N 

(I.) (11.) 

Ihese formuhe were discussed later by Rupe and Kessler {Ber., 


CMeitlH 

^NH-CMej 
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1909, 42, 4603}, who proved definitely that formula I was inadniijj. 
ible, whilst formula II, although probably correct, could not 
confirmed. 

As, however, two stereoisomeric oximes of mesityl oxide 
been obtained, it seemed to the authors that two stereoisomeric 
semioarbazones should be capable of existence. | It was found that 
these expectations could be realised by exposure of the ordinary 
semicarbazone (a-form) to ultraviolet light, when it was partly 
converted into a stereoisomeride (|8-fonn) melting at 133— ISjo 
Conversely, the ^-isomeride on exposure to ultraviolet light was 
partly converted into the o-fonn. That this new ^-isomeride is a 


O&cillatimftequenGies. 




I 


a.-Sentkarhuzi/M in alcohol (full cui ve). 

„ ,, ,> {dash curve). 

Cyclic compound ,, (dot curve). 


true semicarbazoae is shown by the ease with which it is hydrolysed 
by dilute acid with regeneration of mesityl oxide. 

According to theory only two stereoisomerides are possiblej as 
represented by the following formul® : 

CMe^ICH-CMe CMe2:CH-OMe 

N-NH-CO-XH, NH,-CO-NH-N 

The absorption spectra of the a- and ^fonns in alcoholic soiution 
are indicated in the figure, the full curve representing the a-fmm, 
the dash curve the ^-isomeride. Both forms show a shallow basd 
with head at 3900, and are practically identical, as is to he expected 
from a case of purely nitrogen stereoisomerism. 

In the case of the semlcarbazones of phenyl styryl ketone 
(loe, cit,), where four stereoisomerides were possible, the effect of 
light on .the solid substances or of alkali on their solutions was te 
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jroduc® yallow stereoisomerides. In the present case neither semi- 
tarbazone was phototropic, nor had alkali any effect on the 
absorption spectra. Apparently phototropic and thermotropic 
properties and the shifting to the red of the absorption spectra by 
Jkali require, in the case of semicarbazones, both carbon and 
nitrogen stereoisomerism. As further proof of this, we have found 
()iat with the semicarbazones of cinnamaldehyde and of styryl 
methyl ketone, where both carbon and nitrogen stereoisomerism are 
possible, phototropic and thermotropic properties are developed, 
and also alkali shifts the absorption band towards the red end 
„f the spectrum, whilst semicarbazones of saturated ketones show 
none of these properties. We hope shortly to publish these results 
in detail. 

Ihe iS-modification was distilled in the hope of obtaining a cyclic 
compound differing from that obtained by Scholtz. The compound 
obtained, however, was in every way identical with the substance 
produced by the distillation of the o-form; this can be explained 
by the fact that we have found that the fl-form is unstable, for it 
was noticed that from specimens of the d-form which had been 
tept for some time a rise in melting point had occurred. It was 
found that if the ^-form was kept above its melting point for a 
few minutes it was converted with some decomposition into the 
o-form. That the cyclic compound melting at 129® is entirely 
dileient in constitution from either semicarbazone, is borne out 
by its absorption spectrum (dotted curve), as shown in the figure. 

Bxfebibehtal. 

The mesityl oxide semicarbazone was prepared from mesityl 
oside according to the methods of Scholtz (foe. cit.) and Kupe and 
Kessler (foe. cit.). The yield of semicarbazone by either method 
was very variable, even under apparently identical conditions. In 
some cases, indeed, no semicarbazone at all was produced. 

The pure semicarbazone was found to melt sharply at 164°. 

i-Modificaiion.— This visa obtained from the a-isoineride by 
esposing it in chloroform solution to a quartz mercury lamp for 
thirty hours (distance from lamp, 10 cm.). The solution gradually 
heearne red and turbid, and was finally separated by filtration 
from 3 small amount of an amorphous, red substance. The chloro- 
form was then distilled off, and the residue fractionally crystallised 
from benzene. The first crop of crystals consisted chiefly of 
Mchanged o-semicarbazone, the more soluble ^-modification crystal- 
Ihiig out from the mother liquors on concentration. The yield of 
tliis isomeride was about 30 per cent., an equilibrium evidently 
uistiog between the two forms, for exposure to the ultraviolet light 
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for longer periods than, thirty hours did not increase the yielj 
this new form. 

After a further reoi^stallisation from benzene the ^^emicarh 
azone was obtained in small, white crystals, melting at 133— 1340 
readily soluble in alcohol ot hot water, but less so in benzene : 

0'1744 gave 40'2 c.c. at 15° and 758 mm. j N=27'13. 

0‘102, in 14'5 of chloroform, gave E = 0'163°. M.W. = 168 

0-201, „ 14-5 „ „ „ E = 0-320°. M.W. = 166. 

CjHijONs requires N=27-09 per cent. M.'W. = 166. 

On warming this Aeemicarbazone with dilute hydrochloric acid 
hydrolysis took place almost immediately with evolution of the 
readily volatile mesityl oxide vapours. 

These results indicate that this i8-isomeride is a true semicatb. 
azone, and stereoisomeric with the o-form. 

Conversion of the jS- into the a-Modifieation. — As it was found 
previously by us that the semicarbazones of phenyl styryl kstons 
on exposure to ultraviolet light were interconvertible, it waj 
e.xpected that the same would hold for the o- and jB-mesityl oxide 
semicarbazones. That this assumption was correct was proved by 
exposing the ^-semicarbazone in chloroform solution to ultraviolet 
light for thirty hours. The solution was then treated as already 
described, the product on fractional cryatallisation from benzene 
yielding approximately 60 per cent, of the o-isomeride. 

The conversion of the ^ into the (Mtereoisomeride could also 
be brought about by keeping the ^-semicarbazone at a temperstnie 
above its melting point (150—160°) for some minutes. The fusion 
was allowed to cool, and, on crystallisation of the dark-coloured 
solid residue from benzene, a considerable quantity of the a-semi- 
carbazone was obtained. 

Freparation of the Isomeric Cyclic Compound melting at 129°.— 
The substance was prepared by distillation of the o-form a& 
described by Scholtz, and purified by crystallisation from carbon 
disulphide. On repeating the experiment with the 8-semicarb- 
azone, the reaction proceeded in a similar manner, but the yield 
of the cyclic compound in this case was poor, considerable decom- 
position taking place, probably during the primary transformation 
of the into the o-isomeride. That the products as obtained from 
either form were identical was shown by a mixed melting-point 
determination. 

In conclusion, we desire to express our thanks to the Carnegie 
Trust for the Universities of Scotland for a grant which has 
defrayed the expenses of this investigation. 

ChXMISTBT DEPABTHSirr, 

Thz Royal Txchiiioal Colleqe, GzAaeow. 
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im.-The Ch^ical Nature of Some Radioactive 
Disintegration Products. 

By Aiexandeb Fleck, B.Sc. 

Many of the radi.>el6menta have been shown, after close eKamln^ 
ton to resemble other elmente, and to be non-separable fromZm 
by chennca] proo^es; thus the imp<«sibility of separating raS 
lead (radium-i?) from lead, mesothorium-1 and thorium-Z from 
radium, lomum and radio-thorium from thorium is well knnZ 
(Soddy, 'VChemistry of the Eadio-elements ”). The chemistry of 
the best known disintegration products is summed up by sa^nir 
that they are identical with such elements as lead in the ca^ of 
radium-A or as radium in the case of mesothorium-1 Other such 
resemblances no doubt exist, and in the present paper a syStematic 
investigation has been made of all the radio-elements of period 
sufaciently long for chemical examination, in the course of which 
It has been shown that many of the radio-elements known to 
resemble other elements, either radio-active or inactive, are in fact 
non-separable from them, and several new cases of the same kind 
have been discovered. The work detailed in this paper increases 
the number of disintegration products the chemistry of which can 
be referred to the chemistry of ordinary non-radio-active elements. 

It ramum-X, 

One of the methods used by Sir W. Crookes (Froc. Rov Sor 
1900, 66, 409) when he discovered uranium-Z was to dissolve 
uranyl nitrate containing a small quantity of an iron salt in excess 
of dilute ammonium carbonate solution, when most of the iron 
lemained undissolved, and this contained the j8-activity due to 
uranium-Z. Other methods of aepaiating this substance are 
known, but until recently these methods have been quite empirical. 
Mong such methods are ; (1) Shaking uranyl nitrate, crystallised 
from water, with ether. The uranyl nitrate dissolves mainly in the 
ether, whilst the aqueous layer from the water of crystallisation 
conUms the uranium-Z. (2) Precipitating barium sulphate in a 
solution of uranyl nitrate. The uranium-Z is adsorbed by barium 
iUlptiate and can be qoUected with it. 

In 1909 Soddy {PhU. May., 1909, [vi], 18 , 858) collected 
«ranium-Z from 50 kilos, of uranyl nitrate in a highly concen- 
Mted form. The exact nature of the impurities which contained 
e mamum-Z was not determined, but it was found possible to 
use ve them in concentrated ammonium carbonate, and from the 
«>iutaon so obtained they could be fractionally precipitated by 
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boiling. In somo cssog the uraninm-X was precipitated almost 
entirely in the last minute fraction, and in other cases in one of the 
intermediate fractions. The uranium-i' did not seem to follow any 
general law, but the separation was, as a rule, sharp. 

In the same year Ritzel (Zeitsch, physikalt Ghetti.j 1909, 67, 725) 
foimd that if charcoal is shaken with a solutidn of uranium-l[ the 
charcoal adsorbs the uranium- J. If, however, a trace of thoriuin 
sulphate is present the uranium- A' is not adsorbed. Later March, 
wald {Ber., 1910, 43 , 3421) and Keetman (Jahrb. Badioahk, 
Elektronih., 1909, 6, 265) stated that they had found that they 
could not separate uranium-A from thorium, but they gave no 
details of their attempts. If uranium-J and thorium are non- 
separable, the general explanation of Bitzel’s experiment follows at 
once (Soddy, T., 1911, 99, 72). 

The question of the non-separability of uranium-A and thorium 
by chemical methods was subjected to as rigorous an examination 
as possible. In doing this one of two methods was used : either a 
mixture of thorium, another element, and uranium-A was made, 
and the second element separated as completely as possible from the 
thorium, after which the ;8-activitiBs of the two portions were 
measured, and the relative amounts of uranium-A present in each 
thus determined; or a mixture of thorium and uranium-A was 
made, and the thorium separated into fractions by some systematic 
method, after which the j8-radioactivity of the fractions was 
measured in the electroscope, and then their content of thorium 
estimated in the usual way gravimetrically, by precipitating ai 
acid solution with oxalic acid, igniting the precipitate, and weigh- 
ing as thorium oxide. In this way the activity per gram of 
thorium oxide was obtained. The quantity of uranium-A was 
always measured by the /8-radiation from a thin layer in a standard 
position with an electroscope which had an aluminium base O'l mra. 
thick. 

Uranium-A was separated from uranium with iron, dissolved u 
dilute acid, and added to a boiling solution of sodium thiosulphate. 
The sulphur which is thereby precipitated does or does not contain 
the uranium-A, according as the solution is weakly or stroiigly acid. 
Thorium behaves in exactly the same manner. If a mixture oi 
cerium, thorium, and uranium-A was made it was observed that 
the thorium, whether separated by sodium Miiosulphate, hydrogen 
peroxide, or potassium azoimide, always contained the uranium-A 
In a similar manner thorium, separated from zirconium— t e 
mixture containing uranium-A— by dissolving both oxalates m 
excess of ammonium oxalate and then strongly re-acidifying * 
solution, contains all the fi-activity. 
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The reridues obtained by Soddy (Phil. Mag., loc. cit,), from which 
luanium'-^ had been separated, onght on this hypothesis to be 
free from thorium, which was found to be the case. When 
^ranium-Z was mixed with them and the mixture fractionated by 
the ammonium carbonate method, it behaved indefinitely, but when 
thorium was added its separation with that element was sharp. 

It is perhaps worth mentioning that a convenient method for 
redissolving ignited thorium oxide is to fuse it with sodium per- 
oxide. More than 95 per cent, of thorium oxide was dissolved in 
one operation, and no appreciable quantity of uranium-X remained 
undissolved. 

Becquerel’s original method of separating uranium-X wae by 
adsorption by barium sulphate. If uranium-X and' thorium are 
identical it is to be expected that the adsorption will be inhibited 
when the latter element is present. Barium sulphate precipitated 
in a uranium-X solution which contained no thorium carried down 
98 per cent, of it, and if this active barium sulphate is boiled with 
acid DO uranium-X passes into solution. A solution of barium, 
thorium, and uranium-X was treated with sulphuric acid, and the 
barium sulphate had an activity of one-third of that of the thorium 
remaining in solution. The filtrate contained thorium and 
uranium-X, the latter giving a /3-activity of 800 '9 d.p.m.* per gram 
of thorium oxide. When the barium sulphate containing one-third 
of the uranium-X was boiled with nitric acid, the barium sulphate 
htt-ame inactive, and the filtrate contained thorium, which gave an 
activity due to uranium-X of 778'6 d.p.m. per gram of thorium 
oxide. The essential difference to be noted is this : if no thorium 
is present uranium-X cannot be dissolved by boiling with acids 
when once it has been adsorbed by barium sulphate, but if thorium 
is present the barium sulphate carried down with it some thorium 
which can be redissolved by acids, and the concentration of the 
ucanium-X in the two portions of the thorium is constant. The 
presence of zirconium in a barium and uranium-X solution has no 
eject whatever on the adsorption by barium sulphate. The presence, 
however, of cerium inhibits the complete adsorption of uranium-X 
hy barium sulphate, only two-thirds of the uranium-X being 
adsorbed, but there is this essential difference from the case of 
thorium, that the uranium-X contained in the precipitated sulphate 
cannot be redissolved by acids from it. 

Boll wood (Amer. J. Set., 1908, [ivj, 25, lifi9j and others have used 
ills following method of separating uranium and thorium; a 
mixture of the nitrates is evaporated to dryness at 110“, and then 
shaken with anhydrous ether. The uranium is stated to pass into 

* This ivfers to divUiona per luiuutv iu arbitrary uuits. 

* C C 2 
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solution, whilst the thorium remains undissolved. If this were so, 
it would be in complete accordance with the observed facte about 
the completeness of the separation of uranium-X from uranium by 
the ether method already mentioned. This separation of uranium 
and thmrium has, however, been called into question, and has been 
the subject of some discussion (Soddy and Pirret, ^PhU. Mag., 19io, 
[vi], 20, 345 ; Mile. E. Gleditsch, Le Radium, 1911, 8, 256). The 
distribution ratio of uranium and thorium in ether, both anhydrous 
and containing various quantitiee of water, has been the subject 
of a detailed examination, and it has been found that tiie separa- 
tion is only complete when small quantities of thorium are present; 
thus with less than 10 per cent, of thorium nitrate present, no 
thorium could be detected in the ethereal solution when the mixed 
nitrates were shaken with one volume of water and ten volumes of 
other. Under the conditions of the ether-extraction process for 
uranium-i' there is a relatively large quantity of ether compared 
with the quantity of water, and a very great weight of uranium 
compared with the weight of impurities present. Under these 
conditions no thorium would be dissolved by the ether, and it is 
known that no uranium-Z is dissolved in it. From the solution 
of a mixture of thorium and uranium nitrates, 60 per cent, of 
each, it is possible to extract both thorium and uranium-Z in the 
ethereal layer; thus, three successive extractions gave extracts with 
/3-radioactivity corresponding with 10’94, 6’81, and 2’50 d.p.m, 
respectively, and the concentration of the uranium-Z extracted by 
ether was represented by 129'7 d.p.m. per gram of thorium oxide, 
whilst that of the uranium-Z remaining undissolved was 126 9 
d.p.m. per gram of thorium oxide. 

A quantity of uranium-Z containing iron was dissolved, and 
about 3 grams of thorium nitrate were added to the solution, which 
was then treated with excess of ammonium carbonate until the 
precipitated carbonate was redissolved. This solution was then 
boiled for a short time, the precipitate collected, and the boiling 
continued. In this way ten precipitates were formed as follows : 




Weight of ignited 


No. of 


thorium o.talute. Activity per gram ot 

jirecipitate. 

Activity. 

Gram. 

ignited oxalate. 

1 

2 35 

0-0380 

61 ’95 

2 

8*98 

0-1711 

62-49 ■ 

3 

1*358 

0 0225 

60-36 

4 

4 058 

0-0643 

63-08 

d 

9-58 

0-1499 

63-90 

t) 

U-02 

0-2214 

63-81 

7 

18 85 

0-3020 

62-30 

g 

30-97 

0*4067 

62-16 

9 

30-80 

0-5221 

59-0 

10 

3-977 

0-0701 

56-90 
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16 is endatb 6Iia 6 no alteration in the concentration of uraninm-X 
and thorium haa taken place. Another aeries of fractional precipi- 
tations was made, in which the concentration of uraninm-X in 
thorium was more than ten times as great as in the above series, 
hut again it was proved that uraniiim-X remains uniformly distri- 
buted throughout the thorium. 

Experiments were now made with fractional crystallisation. 
Thorium acetate containing uranium-X was dissolved in acetic acid, 
and the excess of acid slowly evaporated. The first crystals that 
appeared were removed, and the evaporation continued. In this 
way three fractions were obtained, which had activities of 169’2, 
160'3, and 17r3 d.p.m. per gram of thorium oxide respectively. 

Uranium- j? is one of the disintegration products that has never 
been volatilised. One of the methods of dissolving thorium oxide 
is to volatilise it in a stream of chlorine, when the anhydrous 
rbloride collects in the cooler portions of the furnace. Thorium 
oxide containing uranium-X was treated in this way, and the 
product divided itself into three parts : (1) thorium, which collected 
in the trap outside the furnace, (2) thorium collected in the cooler 
parts, and (31 thorium which remained unvolatilised, It was found 
that in none of these portions did the activity per gram of thorium 
oxide vary more than 4 per cent, from the mean, 

Within the errors of experiment in uone of these methods has 
any separation of uranium-X from thorium been effected, although 
there is no known substance outside the radio-elements which 
would have remained with thorium through these varied chemical 
processes. 

Radio-actinium. 

The usual method employed in the separation of radio-actinium 
(Hahn, Ber., 1906, 39 , 1605; Physikal, Zeitsch., 1906, 7 , 865) is 
to precipitate it with sulphur by adding an actinium solution to a 
boiling solution of sodium thiosulphate, but Hahn has shown that 
its separation is very uncertain. 

Stromholm and Svedberg (Zeitsch. anorg. Chem., 1909, 61 , 338; 
63, 197) have shown that radio-actinium is isomorphous with 
thorium, and that thorium-X and actinium-X are isomorphous 
with barium. This does not necessarily mean that thorium and 
radio-actinium are non-separable elements because radium and 
barium are isomorphous, yet these two elements can be separated. 
Prom analogy to the thorium and the actinium series it is to be 
expected that radio-actinium will be identical with radio-thorium, 
and hence with thorium. It this is so, Hahn’s thiosulphate method 
should become sharp and definite in the presence of the smallest 
quantity of thorium. 
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The only |3-ray substance in the actinium series is actiniuni-i)| 
hut the quantity of any of the long-lived substances, actinium, 
radio-actinium, or actinium-X, may be determined by 0-ray measure, 
ments; thus, if we start with actinium-Z free from other products 
the activity due to actinium-Z) rises to a maximpm in two hours, 
and then falls with a period characteristic of actinpim-X. In the 
case of a pure preparation of radio-actinium the activity will rise 
very much more slowly owing to the time required for the produc- 
tion of the intermediate actinium-X, and after reaching a maximum 
should decay to zero. If 6 is the time required to reach a maximum 
value, then ; 

$ = j (Xg - Xj), 

where X, is the radioactive constant of radio-actinium, and K is the 
radioactive constant of actinium-X. Taking X,-l=28’l days, and 
Ao-' = 15 days, e is calculated to be 20-23 days. From the form of 
the curves obtained in the various cases the initial purity of the 
preparation can be deduced quite easily. 

About O'l— 0'2 gram of an actinium preparation containing 
lanthanum was dissolved in acid, and 20 milligrama of thorium 
nitrate were added. The solution was then rendered alkaline, and 
the precipitated actinium and thorium hydroxides were collected. 
The filtrate contained actinium-X, which was evaporated to dryness 
and ignited. The precipitated actinium and thorium hydroxides 
were redissolved in a slightly acid solution, and added to a boiling 
solution of sodium thiosulphate. A precipitate of sulphur is 
formed, and with it the thorium is precipitated as thorium hydr- 
oxide. The filtrate from this precipitate was evaporated to dryness 
and ignited. In this way three preparations were obtained ; (1) the 
evaporated and ignited filtrate from the ammonia precipitation of 
actinium and thorium hydroxides, (2) the dried and ignited pre- 
cipitate obtained by sodium thiosulpbate, and (3) the evaporated 
and ignited filtrate from that precipitate. The second preparation 
will contain the thorium, and its activity should, if it contains 
radio-actinium, be initially zero, and then rise to a maximum in 
about twenty days, and finally decay again to zero. The third 
preparation should contain actinium free from either radio- 
actinium or actinium-X. Its j5-activity should also be, initially, 
zero, but it should rise continually for a number of months. The 
three preparations were found to behave in the, manner indicated 
(see Fig. 1). The separation of thorium from actinium was also 
effected with hydrogen peroxide and potassium azoimide, and lu 
each case the jff-activity of the precipitated thorium was initially 
very small, but rose to a maximum in about twenty days, and then 
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decayed to zero, with 'a half period of from twenty-five to thirty 
days- 

All the available quantity of actinium was taken, and the radio- 
aetiniuro separated with a small quantity of thorium by sodium 
thiosulphate. More thorium was added to this preparation, so 
that the total quantity of thorium oxide present was about 


Fifi. 1. 
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Tim in days from separation. 

Carve I; Activity of ammonia JUtrate—AclinUm-X. 

,, 11: Adivily of thiosulphaUpreeipitnie—Ratiw,nctinivn<. 

,, III: Activity of ihiasulpTiatt JillraU— Artinium. 

0'2 gram. The whole was dissolved in concentrated ammonium 
carbonate solution, and then fractionally precipitated by boiling. 
The activity, measured when it had reached its maximum, per gram 
)f thorium oxide is seen not to vary from a constant value beyond 
the limits of experimental error. 


Ifo. of 
precipitate. 

Activity. 

Wfiglit of 
thorium oxifle. 
(.viani. 

Activity per giam 
of tlioriiitn oxiile. 

1 

I5J2 

0-0118 

12-81 

2 

1 614 

0013C 

11-86 

3 

2-258 

0-0184 

12 25 

4 

3-398 

0 0276 

12-30 

5 

4 '565 

0-0388 

11 92 

6 

4 748 

0-0412 

11-53 

7 

4-496 

0 0393 

11-84 

S 

0 596 

0-0049 

12-17 


It lias therefore been proved that thorium and radio-actinium 
#re alike in chemical properties so far as they have been examined, 
Jcd that in place of the separation of radio-actinium from actinium 
Vdng indefinite, it ». effected almost perfectly if a small quantity 
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of thorium is addld to the actinium and the former separated ftoj, 
the latter. . 

Meiothoriutn-2. 

Hahn (Physikal. Zeitsch., 1908, 9 , 246), Who discovered this 
substance, recommends for its separation frorn mesothorium-l tjjj 
use of zirconium. This element is added to a meshthorium solutioj 
and precipitated with ammonia, when it carries down the meeo. 
thorium-2 with it. In this separation any radiothorium which is 
present is precipitated with the m6sothorium-2. 

It is easily shown that mesothorium-2 is not precipitated by 
hydrogen s®phide, and that therefore it must belong to the third 
group. It seemed at first that it might be similar to thorium, hot 
it was observed that when thorium is precipitated with potaashni 
azoimide or hydrogen peroxide, mesothorium-2 remains in solutioB, 
By dissolving iron, uranium, etc., with me8othorium-2 in ammonium 
carbonate it was found that it could be concentrated in the mors 
insoluble fractions, and that it was unlike any of the common 
elemente of the third group. The fact that its oxalate was very 
soluble suggested that dt might be similar to actinium. This was 
tested as follows : If we start with a mixture of me8othorium-2 and 
actinium free from radio-actinium and subsequent products, the 
initial activity, if d-rays are measured, will be entirely due to meso- 
thorium-2, which will decay almost completely to zero in two days, 
in which time exceedingly little actinium-fl will have grown from 
actinium. In the course of three or four months actinium-2) wih 
reach a maximum amount, owing to the radio-actinium and 
actinium-i? attaining equilibrium. Therefore, by taking decay 
curves during the first two days, the relative amount of meso- 
tIiorium-2 can be found, and, finally, by measuring the activity 
after equilibrium has been reached the relative amount of actinium 
present can be ascertained. 

Mesothorium-2 was separated from a mesothorium preparation, 
free from radiothorium, by means of zirconium, and added to a 
quantity of actinium which had been freed by sodium thiosulphats 
from radio-actinium (see p. 386). The whole was dissolved in 
ammonium carbonate and reprccipitated by boiling, and thii! 
divided into several fractions, care being taken that the hist 
fractions were very small. For some time the quantity of 
actinium-i) in the fractions was proportional to the quantity of 
mesothorium-2 that had initially been present, but gradually the 
quantity of actinium-2) relative to mesothQrinm-2 became relatively 
smaller in the latter fractions, but finally that quantity has again 
increased until now it is again almost proportional to the quantity 
of mesothorium originally present. 
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No. of 

Actiyity 
initially due 

Aetivitj due 
to aciininm*/^ 
(after 

Activity of actinitim-2) 

precipitate. 

to iDe9othoriani*2. 

months). 

Activity of mesothorium-2 

2 

6-13 

8*83 

1*44 

3 

25*01 

35‘Sl 

1*41 

4 

7*45 

9*66 

1-28 


Precipit*tea number 1, 6, 6, and 7 were inactive. 

Since the quantity of aotinium-Z) is finally proportional to the 
quantity of actinium present, it is evident that mesotliorium-2 has 
divided itself in the same proportion as actinium. The explanation 
of the laA of proportionality in the earlier stages of the experiment 
is that the separation of actinium from thorium is not complete 
Ijy one precipitation with sodium thiosulphate, and, 'since it has 
been shown that radio-actinium is identical with thorium, some 
radio-actinium remains with the actinium. The solubility of 
thorium in ammonium carbonate solution is different from that of 
actinium, so that radio-actinium will not be equally distributed with 
the actinium, and consequently there will be in the earlier stages of 
the experiment more actinium-/) where radio-actinium has accumu- 
lated. It is therefore necessary if a true measure of the quantity 
of actinium present is required to wait until equilibrium is reached. 

Another experiment was made in which actinium free from 
radio-actinium and actinium-X was dissolved in strongly acid 
solution along with zirconium containing me8othorium-2. Oxalic 
acid was added, and the solution gradually neutralised, so that the 
oxalates were fractionally precipitated. The result at the present 
time is : 


No. of 

Activity initially 
due to 

Activity due to 
actinium-Z> 
(after 

Activity of actinium-Z) 

precipitate. 

Tne8othorium'2. 

2 moiith.8). 

Activity of mesothorium-! 

2 

9i 

3-74 

0-41 

3 

350 

1511 

0-432 

5 

81 5 

24-90 

0*405 

8 

5-7 

1-915 

0*375 

7 

3675 

10-16 

0-38 

8 

12*75 

5-43 

0 '42.55 


It is to be expected that, as in the preceding experiment, the 
numbers in the last column will become more nearly equal as 
complete equilibrium is reached. 

Mr. Cranston in this laboratory, who is using the method 
described for the separation of radiotborium from mesothorium-2, 
has obtained further evidence in favour of the view here taken 
that actinium and mesothorium-2 are chemically identical. 
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Chemistry of the Active Deposits. 

Very little ia known about the chemistry of the “ active deposit 
group,” apart from their relative volatilities in air and other gases 
(A. S. Russell, Phil. Mag., 1912, [vi], 24 , 13(1), but, on the otter 
hand, considerable progress is being made on the electrochemical 
aide. Evidence of this is seen in von Lerch’s rule, that each suc- 
ceeding substance ia electrochemically “ nobler ” than the last, anii 
in von Hevesy’a recent paper (Phil. Mag., 1912, [vi], 23 , 628) on 
their “ electrochemistry.” Although so little is known there seeuj 
to be a fairly gener j belief that they are allied to the noHj 
metals. 

Thorium-R, radium-5, and actinium-5 give only a feebly penj. 
trating (5)-radiation, but each gives a C-product which gives 
a-raya. If, therefore, we start with the 5-member in a pure condi- 
tion its activity will be initially zero, but will rise to a maximam, 
and then, since in all cases the 5-member has a longer period than 
the C'-member, the activity will decay to zero with the period of 
the former. If a-rays are measured, this maximum will be reached 
in 3'54 hours in the case of thorium-5, in 32’78 minutes in the case 
of radium-5, and in 9'29 minutes in the case of actinium-5, assum- 
ing the usual periods in all cases. If 5-rays are measured,* the 
curves will be substantially of the same form as the a-ray curves, 
except in the case of actinium, when the maximum for the 5-tayB 
will not be reached until a relatively greater time has elapsed, as 
in this case the 5-member is longer lived than the C-member. If 
we start with the (7-member initially pure, then the activity will 
decay from the beginning with a period of average life of 79, 28'], 
3 10 minutes, according as the substance is thorium.<7, radium-C, 
or actiniura-(7. 

Thoriutn-D and Thorium-C. 

It was observed that when a solution of a small quantity of lead 
was added to a solution in which the active deposit group of the 
thorium series was in radioactive equilibrium; and the lead precipi- 
tated completely as sulphide, the precipitate contained thorium^ 
and -(7 in equilibrium amount. If the solution was distinctly acid, 
so that the lead was not completely precipitated, there was excess 

thorium-<7 in the quantity of sulphide obtained. If in addition 
to'vlead the solution contained tin or other metal the sulphide of 
which syas soluble in ammonium sulphide, then, when that sulphide 
was remo'i^ed by this reagent, no activity was found in the solution 

* This atatemisjit is not strictly true, berau.se railiiira-S gives a small proportimi nl 
P-rays (compare Fagans and Makower, Pint. 1912, [vi], 23, 293). 
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obtained. This shows that neither thoriuni-5 nor -C are allied 
the noble metals as hitherto supposed. If a solution of lead 
d copper is precipitated with sodium carbonate and the precipi- 
digested with potassium cyanide solution, then the copper 
id any other second group metal present, with the exception of 
id and bismuth, will be dissolved as a complex cyanide. In these 
[cumstances, and in the presence of thorium-5 and -C, it was 
,mid that no activity was contained in the potassium cyanide 
ilntion. This shows that both thorinm-5 and -C ate similar to 
id or bismuth. 

A solution of thorium-S and -C was treated with sulpjiurie acid 
id alcohol. The precipitated sulphate was removed, and hydrogen 
ilphide added to’ the filtrate to precipitate the bismuth. The 
ibivity of the lead sulphate was found to be, at the time of the 
rst measurement, less than one-half of the value that it reached 
1 three and a-half hours from the time of precipitation, and by 
roducing the curves backwards from the time of the first reading 
util the moment of precipitation it was seen that the value then 
luld not be more than from 8 to 12 per cent, of its maximum 
line. It is shown, therefore, that lead sulphate contains initially 
Tactically no thorium-6’. On the other hand, the bismuth precipi- 
ited as sulphide gave an activity which decayed to half value in 
iventy-two minutes, and was therefore mainly due to tborium-C. 
The separation of lead and bismuth containing thorium-5 and -0 
1 solution was effected in the following ways, and the activity of 
ach precipitate measured ; 

(1) Lead precipitated as lead sulphate, bismuth as bismuth 
iilphide. 

(2) Lead precipitated as lead sulphate, bismuth as bismuth 

ijdroxide. , 

(3) Lead precipitated as lead chloride. 

(4) Bismuth precipitated as bismuth oxychloride, lead as lead 
ulphide. 

(5) Bismuth precipitated with m-nitrobenzoic acid, lead as lead 
Ijdroxide. 

(6) Bismuth precipitated with alcohol. 

In each of these cases it was found that the activity of the lead 
jinpound rose to a maximum, and then fell to half value in eleven 
oms, whilst the activity of the bismuth precipitate fell to half 
line with a period slightly longer than the usual value of 
lonum-C, as a rule about seventy-four to seventy-six minutes, 
he separation of the two metals was also effected electrolytically 
j depositing metallic bismuth on the cathode, and lead peroxide 
1 the anode from an acid solution. The activity of the cathode 
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deposit Ml normally with the period of thorium-C, but the activitj 
of the anode deposit rose only slightly or not at all before fallij,„ 
with the period of thorium-J. On analysis it was- found that th* 
lead peroxide contained considerable quantities of bismuth, and 
that, therefore, it was not possible tb deposit lead and bismuth 
simultaneously in a pure condition. i , 

The reaction mentioned above (No. 6) of separating bismuth by 
the use of m-nitrobenzoic acid is especially interesting. It 
suggested by the work of Schlundt and Moore (J. Physical Chesi. 
1905, 9, 682), who found that thorium-B and thorium-J remained 
in solution, whilst thorium and the other products were precipj. 
tated by this reagent. Since it appears that thorium-B behaves 
as lead iu all the reactions that have been tried, it was of intereit 
to see if the converse is true, if lead will behave as thorium-B and 
will remain in solution, whilst bismuth, if it behaves as thoriumtJ, 
will be precipitated. This was tested and found to be the case, 
and a separation of these two metals could be made by this means. 
The precipitation of bismuth, either by m-nitrobenzoic acid or by 
alcohol, does not seem to be generally known, and it is intended to 
continue the examination of these two reactions to see if they are 
capable of application to analytical work. 

Experiments were then made in the systematic fractionation of 
lead in a solution containing thorium-B to see if any difference of 
concentration of thorium-B in the various fractions could to 
noticed. Lead was fractionally precipitated by adding successive 
small quantities of sulphuric acid and finally alcohol, the precipi- 
tate formed being removed between each addition. The activities 
of the various fractions were measured for two days, and then the 
quantity of lead sulphate in each fraction was weighed. By divid- 
ing the B-activity at any time, after the maximum is reached, 
measured by the ordinate at that time, by the weight of lead 
sulphate, the concentration of thorium-B in lead sulphate at that 
time is obtained. 



Weight of 


Activity per 

Activity at 

Activity 


lead 

Activity 

gram of 

per gram 

p 

o 

snlpbate. 

at 

lead sulphate 

11 a.in. 

at 11 a.in. 

precipitate. 

1 

Gram. 

5 p.m. 

at 5 p.m. 

next day. 

next day. 

O'llSl 

0-90 

7-2f. 

0-29 

2*496 

2 

0-2879 

2-086 

7-26 

0-68 

2-360 

3 

o-isio 

1*28 

7-09 

0*874 

2*064 

4 

0 0894 

0-65 

7-29 

0'225 

2-51 

.5 

0-0501 

0-456 

9-1 

OiS 

2-99 


The last two columns are merely confirmatory evidence of the 
constant distribution of thorium-B throughout the lead. Lead was 
fractionally crystallised as chloride, and also fractionally volatilised 



SOME BAMOACTIVa DISINTEQRATION PRODUCra. 393 

^ chloride, in case similar series to the one shown above 
obtain^, shomng that it was not possible to alter the concen 
tration of thonum-S m lead. 

Thorium-t? was fractionally precipitated with bismuth in two 
„ys. The b»muth was dissolved in concentrated ammonium 
carbonate, and then reprecipitated by boiling. In every 
„ent that was made a very small concentration from the biS 
vas observ^ in the opposite sense to that which would have 
charred with polomum. The second method was by fractional 
precipitation of the oxychloride, and again a very smaU concS 
tics was observed, thorium^ being more solubk than bismuth 
The concen ration of the first portion was 1-735 units of aeSy 
per gram of bismuth oxide, whilst that of the second portion wal 
1-88 The difference in concentration is very small, and is proba% 
c,ps le of the simple explanation that there is present a small 
quantity of thorium -5 which produces thoriuiii.<7 in the inte” a 
between the precipitationfi. uwsrvai 


Sodium-^ attd Jiadtum-0. 

In the same way as has been shown with thorium-iJ and -C 
radium-d and were found to be similar to lead and bismuth 
rcspec ively. to the exclusion of all other elements. A solution 0 
theactoedeposit of rapid change, containing in addition lead and 
bnmuth, was treated in the following ways so that these two metals 
nre separated : uiccaia 

(2) Lead precipitated as chloride. 

as bismuth oxychloride, lead as lead 

(4) Bismuth precipitated with m-nitrobenzoic acid 
») Bismuth precipitated as metal on the cathode, lead precipi- 
at«d as lead peroxide on the anode. ^ ^ 

Tbs curv^ obtained (see Fig. 2) show that the activity of the 
precipitates decay to half value in thirty-six minutes whilst 

nivr„ half value in from twenty to 

w ty-two minutes, showing that tho activities, in the first Le 
ue radium-5, and in the second case, to radium-C If the 
«P-a ion of radium-il is pure initially, the activity ought t 
[ th» aximum in 32 87 minutes after separation. The form 

Itin» I a ? ^ value, but even by preoipi- 

?n 

not possible to get a very definite rise to a maximum. 
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Owing to the shortness of the periods of both substances it 
found impossible to make determinations of their behaviour ** 
fractional treatment. . ^ 

The results of these experiments are therefore that in all j], 
reactions which it was possible to try it was observed that radinji i 
behaves as lead, and that radinm-C behaves as^bismuth. Consider 


Fin. 2 



0 20 40 60 80 


Time in minutes frem separatiim. 

Cnive T : Acliyily obtained in lead sulphnie—liadiiiin’W. 

f, II : AellvUy of lead peroxide on anode— Radium’K 

,, 111: Aclivily of bimmitk oHcathodc—Radium’O. 

„ IV : Aclivily of ppl. with m-nitrobenzoie acid—Iiadium V. 

ing the known similarity between the corresponding members of 
the active deposit groups, it is most probable that radium-5 and 
radium-C' are chemically non-separable from lead and bismuth iu 
the same way as thorium-5 and thorium-C have been shown to be. 

Actiniifm B a7id Actinium-C. 

In the case of these two substances the same experiments were 
made aa with radium-5 and radium-C, and it was observed that 
similarly they were like lead and bismuth respectively. ' 
The activity of the lead precipitated from a sohition of actinium 
active deposit either as lead sulphate, lead chloride, lead sulphide, 
or lead peroxide on the anode decayed to half value in thirty-eight 
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minutes. In this case tie activity of a lead precipitate, if it, 
initially! contains pure actinium-S, should reach a maximum value 
m 3' 29 minutes. It was not possible to observe this maximum, 
jnd all the precipitates obtained were, by the time they could be 
dried and measured, decaying exponentially. 

The decay of actinium-0' could be measured in bismuth obtained 
3 S a precipitate with m-nitrobenzoic acid or by deposition of metallic 
bismuth on the cathode. Bismuth which was obtained in this way 
had an activity which decayed to half value in something less than 
three minutes. These measurements were made with o-rays. 
Enough actinium was not available to obtain a sufficient quantity 
of the products for /3-ray measurements, so that it is, at the 
moment, not possible to say anything about the chemical behaviour 

of actinium-D. 

The conclusions that were drawn with respect to radium-5 and -6' 
jte equally applicable here, namely, that in all the reactions that 
have been tried no evidence of the separation of actinium-5 and 
actinium-C' from lead and bismuth has been obtained, and it is 
probable that they are chemically similar to these elements. 

Ba/lium-'Ei. 

Radium-^ was for a long time considered to be a complex 
substance owing to the work of Rutherford (Phil. Mag., 1904, [vi], 
8, 636) and of Meyer and von Scbweidler (Silzungsber. K. Akad. 
B'isj. Wkn, 1906, iio, 115, 697), but later work due to AntonoS 
(Will. Mag., 1910, [vi], 19, 825) has shown it to.be a single 
substance. This work shows that a substance with a period of 
average life of 7'25 days followed radio-lead, but no evidence has 
yet been given to show whether polonium is the direct product of 
radium-5. 

A sample of radio-lead containing large quantities of lead was 
precipitated with sulphuric acid. By one precipitation radio-lead 
is freed from about 80 per cent, of its /3-ray activity. By dissolving 
this sulphate in ammonium acetate, reprecipitating with hydrogen 
sulphide, redissolving in acid, and finally reprecipitating with 
sulphuric acid, radio-lead ie obtained practically free from 5- or 
«-ray activity. Measurements were then made with the apparatus 
used by Soddy (Fhd. Mag., 1909, [vi], 18, 858) to attempt to detect 
a growth of o-radiatiou from imanium-i', in which the powerful 
b-iidiation was suppressed by placing the preparation between the 
poles of a magnet. The electroscope was of brass, and had in its 
base an opening 9 cm. long by r75 cm. broad, which was covered 
»itli aluminium foil O'OOSl mm. thick. Across this opening, 
arrangements were made for pushing over or withdrawing a piece 
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of mica 0'05 mm. thick. The preparatioiis w«e on a thin 
of filter paper, contained in a tray 8x 1'5 cm., which was pla<^ 
between the poles of the electromagnet, and was 0‘6 cm. below ths 
aluminium foil. If the magnet was off and the mica foil aero® 
the opening, all the o-raya would be absorbed, and only |9.rjyj 
and a small quantity of y-rays would reach thd ionising chamber 
If the magnet was on and the mica away from the opening, most 
of the ionising effect would be due to o-rays, but there would be a 
small effect due to undeviated iS-rays and the small quantity of 



y-rays. The growth of o- and ^rays from two preparations of 
radio-lead was measured with (1) radio-lead precipitated twice as 
lead sulphate, and (2) radio-lead crystallised twice as lead chloride, 
The curves agree with those calculated from the view that the 
only intermediate member between radium-Zl and radium-^' is 
radium-5 with a period of 7'25 days. 

The simultaneous decay of radium-5 and growth of poloniim 
was also observed. The purest radium-5 was obtained by separat 
ing by two orystallisations of lead chloride both radium-5 and 
polonium from a relatively large quantity of radio-lead. The 
separation was then repeated after two days had elapsed, and the 
last fractions of lead were removed as sulphate. A rod of bismuth 
was then immersed in the filtrate for three or four hours. In this 
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a strong $-ia,j preparation with an o-activity less than one- 
tenth of the jS-ray activity was obtained. The j8-ray activity 
jecaycd to half value in five days, whilst the o-ray activity 
iacreased according to the I(/Ioo =1 -e"“ law, showing that the 
aiay substance was produced directly from radium-5. There is 
thus no evidence of any intermediate substances except radium-5 
hstween radio-lead and polonium (see Fig. 3). 

The chemical nature of radium-5 was then studied, and it was 
found to be in all respects similar to bismuth. It was found to 
remain with the bismuth when that substance was precipitated, 
after the removal of the lead from a radio-lead solution, by 
hydrogen sulphide, ammonia, or dilute ammonium carbonate, and 
#itli the bismuth when that element was precipitated from a 
radio-lead solution by m-nitrobenzoic acid or as bismuth oxychloride. 
Fractional precipitation experiments were also made by precipitat- 
ing, by boiling, bismuth carbonate dissolved in concentrated 
ammonium carbonate. The decay carves were taken, and then the 
biamuth estimated giavimetrically as oxide. 


No. of 

Weight of 
bismuth 
oxide. 

Activity of 
precipitate on 

Actirity 
per gram on 

Actirity of Activity 
precipitate on per gram on 

precipitate. 

1 

Gram. 

October 23r(i. 

that date. 

Octo^r 29th. that date. 

0'1399 

3-732 

2-67 

1-536 

1-099 

2 

0-0920 

2-377 

2-58 

1-033 

M20 

3 

0-0490 

1-323 

2-72 

0-6054 

1-215 

i 

0-0125 

0-3356 

2-68 

0-1366 

1-084 


The last two columns confirm the regular decay of radium-5. 

The conclusions of Rutherford already referred to concerning the 
omples nature of radium-5 were arrived at by a consideration of 
he activities shown by the volatilised and unvolatilised parte of 
•adium-5 collected from radium emanation on a platinum wire. 
Experiments were therefore made in the volatilisation of bismuth 
compoands, for example, bismuth sulphide, bismuth chloride, and 
bismuth iodide. A strong preparation of radrum-5 had a little 
bismuth added to it, the whole being dissolved, precipitated as 
carbonate, and ignited in the filter paper, so that the oxide was 
reduced to metal. This was thoroughly ground with a quantity 
oI iodine, placed at the bottom of a long, bard glass test-tube, and 
leated. Bismuth iodide was formed, which volatilised and con- 
densed over a considerable length of tube. The tube was then 
dirided into a number of sections. One section had a particularly 
itroug activity, and the volatilisation process was repeated for it 
done. In this way eight fractions were obtained, the radiation 
which without exception decayed to half value in from fi'O to 
If days. The logarithmic curves are given in Fig. 4. As the total 
VOL OIII, D D 
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quantity of bismuth was equivalent to only about 0*0B gram of 
bismuth oxide, the amount of bismuth in each fraction was very 
small, and thus it was not possible to get an exact detenninatios 
of the concentration of radium-^, but there was no distinct altera* 
tion in the proportion of radium-^ to bismuth ^ any of the frac- 
tions. Had there been any other substance present, such as a 

Pifi. 4. 



Lines are logariOmic decay curves of radium-^, and are 
umtbered in the order of the volatilities. 


second intermediate substance between radio-lead and polonium, it 
would have shown itself in a difference between the decay curves 
of the first and last fractions. No such difference^ was observed. 

Summairy, 

It has been shown that nranium-X and radio-actinium are chemi- 
cally similar to, and non-separable from, thorium; mesothori^- 
is non-eeparahle from actinium; thorium-a is non-separable from 
lead; radium-a and actinium-a are extremely similar to lew, aa 
most probably non-separable from it; tborium-C, radium , aa 
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ictiaiiuD"^' are very closely allied to bismuth, and probably chemi- 
i^jly similar to it. The present view that there is only one product, 
namely, rsdium-£, between radio-lead and polonium, has been 
confirmed by the direct measurement of the growth of radium-J*’ 
from radium-^; finally, radium-^ haa been shown to possess 
clemical properties identical with those of bismuth in all respects. 

I desire to thank Mr. P. Soddy, F.R.S., for suggesting this 
research, for his interest in it throughout it« entire course, and 
for the use of materials employed in carrying it out. 

Phtbioai. Chsmistet Depaetmbnt, 
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XLVII.— TAe Identification of Ifuranol and Some 
Allied Compounds as Phytosterol Glucosides. 

By Fkedeeiok Belding Power and Akthoe Henby Saiway. 

The compound designated as ipuranol was first isolated in these 
laboratories in 1908 from the stems of Ipomoea •purpurea, Both 
(Nat. Ord. Gonvolvulaceae), received from South Africa (Amer. J. 
Pharm., 1908, 80 , 264), The amount of substance obtained from 
this source was so small as to permit only of determining its 
empirical composition, melting point (285 — 290°), and the melting 
point of its acetyl derivative (160°). At about the same time, 
however, an evidently identical substance was isolated from olive 
bari (T., 1908, 93 , 907), and as in this instance both the substance 
(m. p. 285 — 290°) and its well-crystallised acetyl derivative (m. p. 
160 °) were analysed, it was concluded that ipuranol is a dihydric 
alcohol, possessing the formula C2sHs802(OH)2. The analytical 
figures obtained for both these compounds were, in fact, in excellent 
agreement with this assumption. In the same year a very small 
amount of a similar substance was obtained from nutmeg [Amer. 
}. Pham., 1908, 80 , 576), which, however, could only be obtained 
suiciently pure for analysis in the form of its acetyl derivative 
(m. p. 163 — 164°). It was first in this connexion that the substance 
was observed to yield a colour reaction similar to that given by the 
phytosterols. 

In the intervening yean a considerable further number of 
substances have been isolated from widely different sources, which 
aatber agreed in compositiou with the formula assigned to 

u o 2 
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ipuranol, or which differed from the latter in their charateters ajj 
composition only to such an extent aa to cause them to be regarded 
as homologous compounds. To these apparently related substancej 
the following distinctive nAmes and formulae were assigned; 
citrullol, C22H3 ,Oj(OH) 2, melting at 285-290° (T., 1910, 97. 102), 
and trifolianol, C^Hj, 62(011)2, melting at 296° (T;, 1910, 97, 249), 
These two substances, together with ipuranol, were thus considered 
to be members of a series of dihydric alcohols, represented by the 
general formula 

Another group of substances had meanwhile been obtained, whicj; 
were likewise regarded as dihydric alcohols, and yielded colour 
reactions similar to those given by the phytosterola. These com. 
pounds, however, differed appreeiably from the members of the 
ipuranol series by their greater facility of crystallisation and a 
generally lower melting point, as also to some extent in their 
percentage composition. The first member of this class of com- 
pounds was isolated from jalap tubers (Ipomoea purga, Hayie), 
and to it the name ipurganol (m. p. 222—225°) and the fonmda 
C2 iH 3202(0H)2 were respectively assigned {J. Amer. Chem. doc., 
1910, 32, 89). Various closely related substances which, togetisr 
with ipurganol, appeared to constitute a series of dihydric alcohola 
represented by the general formula CaHan-sOa, were given the 
following distinctive names and formul* : bryonol, C22Hj,O2(0H)j, 
melting at 210—212° (T., 1911, 99 , 943); grindelol and anonol, 
C23H3a02(0H)2, melting at 256—257° and 294—298° respectively 
{Proc. Amev, Pharm. Assoc.^ 1907, 55, 342, and Pharm, 1911, 
87, 744) ; and cucurbitol, C2|H5802(OH)2, melting at 260° {J. Amer. 
Chem. Soc., 1910, 32, 36). A substance, melting at 245°, to which 
the name of calabarol has been given (T., 1911, 99 , 2155), was 
considered to possess the formula C2sH3402(0H)2, and therefore 
to be the first representative of dihydric alcohols having the general 
formula CnHjn-juO,. 

Quite recently Tutin and Clewer (T., 1912, 101, 2230) isolated 
from Cluyiia simUis, Muell. Arg. (Nat. Ord. Euphorbi<iceae), a 
substance which was observed to resemble ipuranol and other relates 
compounds in its general characters, and was designated cluytianol. 
It was subsequently obtained in larger amount from taraxacum 
root (T., 1912, 101, 2426). This substance (m. p. 300—305°) wat 
first regarded as a tribydric alcohol, C23Hj70(0H)j (P., 1912, 28, 
265), but a comparison of the figures obtained by its analysis and 
the analysis of its acetyl and benioyl derivatives, together with a 
molecular-weight determination of the acetyl derivative, snhsc- 
quently led the above-mentioned authors to regard cluytianol as a 
tetrahydric alcohol, having the formula Cj(H4,0(0H)4 (P-, 
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28 , 317 )- At tli 6 same time, and with similar considerations, 
ipuranol was thought to be more correctly represented as a 
tribydric alcohol, halving the formula C2„H„02(0H)3, instead of 
C23Ha802(0®)2) originally adopted. 

The amounts of the various above-mentioned compounds which 
have hitherto been isolated were in most cases comparatively small, 
indi wth a few exceptions, did not permit of the analysis of their 
jerivativcs. The characters of the substances nevertheless rendered 
it evident that they represented a new class of compounds, and as 
they gave well-crystallised acetyl - and benzoyl derivatives, having 
definite melting points, it was apparent that they were of alcoholic 
eature. It may also be noted that, although ipuranol was first 
attained from an ethyl acetate extract of the resinous constituents 
s( the respective plant, it has subsequently, as well as the related 
;ompounds, been isolated either from the petroleum or the ether 
sxtract of the resin. In one instance (citrullol, he. cit.), the sub- 
itance was separated from an aqueous liquid, in which it'appeared 
a be contained in a colloidal state. Furthermore, in a considerable 
Qumber of oases the various compounds were isolated from a 
letroleum extract of the resinous constituents after the extract had 
jeen heated for some time with an alcoholic solution of potassium 
lydroxide, and this fact seemed especially to confirm the view 
■especting the alcoholic nature of the compounds. 

It has naturally been deemed desirable to obtain, if possible, 
eme further information regarding the character of the numerous 
arapounds here considered, but the small amounts of material 
litheite available had precluded any extended experiments in this 
lirection. Some recent observations, however, have served to 
weal the nature of the compounds in question, inasmuch as it has 
leen found that several of them, when heated in amyl-aJcoholic 
olution with aqueous hydrogen chloride, become hydrolysed with 
be formation of a phytosterol and dextrose. It is thus evident 
hat the substances are phytosterol glucosides, and their percentage 
omposition is also in harmony with this view, 
lu order that the results obtained by the analysis of these 
anous compounds and some of their derivatives, as previously 
ecoided, may be compared with the calculated percentage figures 
r ph^terol glucosides and the respective acetyl and beLoyl 

udic’atpd f of tte compounds has been 

0 tS ' assigned 

lave ^*111 resembling ipuranol 

also been obtained from the fruit of Scballium EkUrium 
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(T., 1909, 96, 1988) and from the bark of BtytKrophloe^ 
Guineente {Amer. J. Pharm., 1912, 84, 348), but not in amounte 
sufficient for analysis. 


Ffame and formulSk 
Ipurauol, O 33 H 40 O 4 


CitruUol, 

TrifoUanol, C31B36O4 


Catabarol, G23H3e04 
Ipurganol, C21H34O4 
Bryono), CaH3«04 
Griod^lolf C33HS1O4 
AdODOIi C2]H3g04 
CuCUtWMjI, C54H4o 04 
Cluytiaool, CsHsoO^ 


Sonreo. 

Ipomoea purpurea 

Olive bark 

Nutmeg 

Pfuatu aerettua, bark ...... 

„ „ leaves .... 

Apoeynum andrtmumif&Uutu 

RtiiKfX EeHoKianv* 

Omttaofialum (Ikprtet^i .... 
Qelieninn tnupenirent .... 

2fw uervieslor 

Withaiiia ionnifera 

£upluine ditttefca 

CcTU/Uh* eroeatn 

Oaetffifraa edwlu 

IpoinoM orizabentis ......... 

Scammooyroot 

Colocynth 

Eunuymut (Uropftrpurent . . . . 
CdHlt^hvllutK rhaitetroulei. . 

rrl/oJtwm profene# 

„ iflearnafufli 

Calabar bean 

iponaea purga 

^ony toot 

Orindtlla cawpomm 

Jinofla «ur<c<i2a 

Watermelon seed 

Clwsttaeimilie 

Taraxacum root 


AH. 41. Mia anaiysi* a# 
M.p. and analyslo. acetyl derivative. 

. C. B. 

285 - 200". 72-6; 10-8 ■ Ifflr. 

285 - 290*. 72-6; 10-6 160*. sg.g. ., 
- - 16S-184". 69-5 • 9- 

285-290*. V2-S;10‘7 160*. 

295*. - 168*. 

285-290*. 72-4; 10-5 162*. _ 

2S5- 290*. — 192*. _ 

285- 290*. 72-3 ; 10‘5 182*. 

290*. 72'3 ; 10*6 162*. 

286- 290*. 72 3;10'S 162—162*. 

285-590*. 72-4; lO-S 164-165*. .. 


285-290*. 

280—285*. 

285-290*. 

285—290*. 

285— 290*. 

286- 290°. 
275-280*. 

296*. 

295-800*. 

245*. 

222-225*. 

210 - 212 *. 

257*. 

294-298*. 

200 ". 

300-805*. 

297*. 


72*6; 10*4 
72*4; 10-6 
72-2; 10*6 
72-0; 10*6 
71 -O; 10-7 

71- 9; 10-4 
71'4; 10*4 
71*6; 10-4 
78-1 5 10*1 
7M; lO'D 

72- 8; lO-l 
727; 10-2 
72-9; 10 '3 
78-2; 10-4 
7S-8; 10'5 
72*5; 10*6 


181*. 

166*. 


«9-7; 9.5 


167* . 698 ; 9'2 

164— 165*. '690; 
169-170*. J 

165— 166*. 68 ' 8 ; 9 -j 
165—166*. 68 ' 6 ; 9'2 

168—167*. 6R'9;8 g 
162*. 69'l;9-() 

161*. 

166*. 

150*. 

165*. 68'7 5 M 

161*. 68-6 J'l 


In a tew instances benzoyl derivatives of the above-mentioied 
compounds were prepared, which had the following characters: 
Benzoylipuranol, from Oenanthe croeata and Catimiroa edtilii, 
melting at 196° and 197° respectively; henzoylanonol, m, p, 
197 — 198°. C=75'9; H = 7'8; benzoylcalabarol, m. p. 195 — 196°, 
C'=761; II=7'8; benzoylcluytianol (from Cluytia simUit), m. p. 
192°. C = 76'3; H=7'7; (from taraxacum root), m. p. 196°. 
C=76'2; H=7'9 per cent. 

It is well known that a considerable number of isomeric phyto- 
sterols occur in nature which possess the formula C 27 H,|jO, whilst 
other compounds of this type are represented by the tommli 
CsoHjoO (or CsjH^jO) and CjoHjiO. As examples of these different 
classes there may be noted; sitosterol, C^jH^O (Momtik, 1897, 
18, 651), stigmaaterol, CjoHjjO or C 3 „H 450 (Ber., 1906, 39, 4378), 
and rhamnol, C 2 (|H 340 {Proc. Amtr, Pharm. Attoc., 1904, 52, 299). 
The glucosides and their acetyl and benzoyl derivatives of the first 
two types of phytosterols mentioned would have the following 
composition respectively: 


Sitosterol Glueoside and Derivatives. 
C'jjHjjOj requires C=72'3; H=10'2 per cent 
C83H5 j 08(C0'CH3)4 requires C=68‘7; H=8‘9 per cent. 
Ci3H3A(CO-C,H5)4 „ C=76-9; H=7-6 


II II 



SOME ALLIED COMPOUSDS AS PHTTOSTEKOL OLUCOSIDES. 403 


Stigmatterol Glucoside and Derivatives. 

CseHjoOj requires C=73‘5; H=10'2 per cent. 

03 (H 5 ,Oj(CO-CHj )4 requires C=69'8; H = 9-0 per cent. 

C36Hs80j(CO-C6H5)< „ C=76-5; H=7-6 „ „ 

A comparison of these figures with those afforded by the analysis 
of the above-mentioned, naturally occurring compounds renders it 
probable that a considerable proportion of the latter are glncosidea 
of sitosterol or one of its isomerides, whilst in some cases their 
composition would appear to approximate more closely to that of a 
atigmasterol gluoMide. Inasmuch as different phytosterols are 
frequently found in the same plant, it is to be expected' that their 
respective glucosides may also occur in the form of mixtures, and 
these would be exceedingly difficult to separate. The possibility of 
different sugars being united with the phytosterol complex is also 
not excluded. 

In this connexion it may incidentally be noted that H. and A. 
Euler (Ber., 1907, 40, 4762) obtained from the vamish-like coating 
of the leaves of the common alder {Alnns gluiinoia, Gaertn.) a 
substance which they designated glutinolic acid, and which was 
stated to give an intense cholesterol (phytosterol) reaction. To this 
substance, which was obtained only in an amorphous state, they 
assigned the formula (CjjH^jOs)^, which requires C'=72’4; H = 10’3 
per cent. These figures are in such close agreement with those 
required for a sitosterol glucoside that, together with the colour 
reaction noted, it appears probable that the so-called " glutinolic 
acid” consisted essentially of a compound of the above^escribed 
type. The method by which the substance was obtained, together 
with its low melting point, likewise suggests that the observed acidic 
properties may have been due to its contamination with a small 
amount of a fatty acid. 


Ezpebiiibntal, 

It had previously been observed that some of the compounds 
under consideration were not altered by heating with aqueous 
tjdrogen chloride in the presence of a little alcohol, but this result 
was evidently due to their sparing solubility, and did not preclude 
^ e possibility of their being glucosidic. As the compounds, how- 

ir" alcohol, it was found that their 

y ysis could be effected by the use of this solvent. Such of 
® as were at present available in sufficient amounts have there- 
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1. Iparanol (m. p. 290—295®). A typical spedmen of tii, 
substance had the following composition ; 

01147 gave 0-3039 COj and 0-1084 H^O. C=72-3; H=10-5. 

The formula originally assigned to ipuranol, pamely, CjsHjjO,, 
requires C=72-6; H=10-5 per cent. 

Sitosterol glucoside, CsjHs^Oj, requires C=72-3; H=10-2 per cent. 

Half a gram'of the substance was dissolved in 30 c.c. of hot amyl 
alcohol, and 10 o.c. of an aqueous 15 per cent, solution of hydrogen 
chloride added, together with sufScient ethyl alcohol to form a 
homogeneous liquid. After heating for two hours in a reflux 
apparatus, steam was passed through the mixture to remove the 
amvl alcohol, and the contents of the flask then filtered. A solid 
substance was thus collected, which, when crystallised from a 
mixture of alcohol and ethyl acetate, separated in glistening leaflets 
melting at 136°. This substance gave the phytosterol colour 
reaction, and it evidently belonged to that class of compounds : 

0-1041 gave 0 3204 COj and 0-1127 HjO. C=83 9; H=12 0. 

CjrHjjO requires C=83-9; H = ll-9 per cent. 

The aqueous acid liquid, from which the phytosterol had heeu 
separated by filtration, w-as exactly neutralised with sodium carbon- 
ate, evaporated to dryness, the residue digested with absolute 
alcohol, and the mi.xture filtered. On evaporating the alcoholic 
filtrate a small amount of a syrupy residue was obtained, which 
reduced Fehling’s solution, and yielded an osazone melting and 
decomposing at 212°. It was thus evident that the sugar consisted 
of dextrose. 

The original compound had thus become resolved by hydrolysis 
into a phytosterol and dextrose, according to the equation : 

Css^sc^n -t ^2^ = Cj 7 H 450 + CoHjjOj. 

n. Ipuranol (m. p. 280 — 285°). This specimen of the substance 
was obtained from a different source from the preceding one, and 
it gave on analyrais the following result; 

0-0973 gave 0-2573 COj and 0 0918 HjO. C=72-l ; H=10-5. 

CjjHsjOj requires C=72-3; H = 10-2 per cent. 

Half a gram of this substance was hydrolysed in the manner 
above described, when it yielded a phytosterol, which separated in 
glistening leaflets, melting at 136°. This was analysed, and its 
specific rotatory power determined : 

0-0911 gave O' 2800 CO. and 0-1002 HjO. C=83-8; H = 12-3. 

C27H4(0 requires C'=83-9; H=11'9 per cent. 

0-2649 of anhydrous substance, made up to 20 c.c. with chloro- 
form, gave Oj, — 0°56' in a 2-dcm. tube, whence [a]i, -35-2°. 



SOME ALLIED COMPOUNDS AS PHTTOSTEROL OLUCOSIDES. 40S 

'[he aqueous acid liqyid obtained by the hydrolysis was found 

contain a sugar, from which (^phenylglucosazone (m. p. 212°) 
was prepared. 

III. Gitrvllol (m. p. 285—290°). This represented the compound 
*hich had previously been isolated from colocynth (T., 1910, 97 , 
IQ 3 ). A small amount (0’16 gram) of its acetyl derivative was 
hydrolysed in the above-described manner, when it yielded a phyto- 
sterol which separated from a mixture of alcohol and ethyl acetate 
in small needles, melting at 145 — 149°. The sugar produced by the 
hydrolysis gave an osazone which, in the crude state, melted at 
190—192°, but the amount was too small to permit of ita purifica- 
tion. 

Vf. Bryoml (m. p. 210 — 212°). The compound to which this 
name had been assigned was obtained from bryony root (T., 1911, 
99, 943). A small amount (O'lfi gram) of the substance, when 
hydrolysed in the manner above described, yielded a pbytosterol 
which separated from a mixture of alcohol and ethyl acetate in 
leaflets, melting at about 90 — 100°. When recrystallised from 
alcohol it was obtained in small tufts of needles, which sintered at 
50° and melted completely at 105°. The same melting point was 
observed after it had been kept in a vacuum desiccator for forty- 
eight hours. The phytosterol dissolved completely in concentrate 
sulphuric acid with a yellow colour and green fluorescence, and 
evidently dilfered from sitosterol. A small amount of sugar was 
likewise produced by the hydrolysis, and this was found to reduce 
Fehling’s solution, but it was not sufficient for the preparation of 
an osazone. 

Y. Cluytiaml (m. p. 297°). The specimen of this compound 
which served for its present examination was obtained from 
taraxacum root (T., 1912, 101 , 2426). A small amount (0'2 gram) 
of the substance was hydrolysed as above described, when it yielded 
a phytosterol which crystallised in glistening leaflets, melting at 
136 °. The sugar produced by the hydrolysis was found to reduce 
Fehling's solution, bub was not sufficient in amount for the prepara- 
tion of an osazone. 


Although it has not been possible to subject all the compounds 
enumerated in the preceding list to the above-described treatment, 
the results which are now recorded are deemed quite sufficient to 
lead to the conclusion that they are all phytosterol glucosides. Such 
compounds had not previously been known to occur in nature, and 
rt may be regarded as of some aignificancs that in practically all 
instauces where their isolation had been effected phytoeterols of 
varying character had also been found. With consideration of the 
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facts which have thus been elicited respecting the nature bf 
compounds in question, it is not deemed desirable that distinctive 
names should be perpetuated for them, hut that they should receive 
some collective designation, and it is therefore propoeed that they 
be termed phytosteroUm. The future examinttion of compound, 
of this type, when available in sufficient amounts, would appear to 
be most suitably directed to the characterisation of the phytosterole 
which they yield on hydrolysis, and also, when possible, to that o{ 
the sugar produced. 

It may finally be noted that some recent experiments, conducted 
by one of us, have led to the synthesis of sitosterol-if-glucoside, which 
has been found to possess properties agreeing with those of the 
substance designated as ipuranol. The details of these experiments 
will form the subject of a further communication. 

The WEI.LOOHE Chekical Rsskakoh Lasoeatouies, 

London, E.C. 


XLVIII . — The Absorption Spectra of Substances 
Containing Labile Hydrogen Atoms. 

By Peter Joseph Brannigan, Alexander Killen Macbeth, 
and Alfred Walter Stewart. 

The absorption spectra of ethyl acetoacetate and some of its deriv- 
atives were examined by Magini {Atti R. Accad. Xincci, 1904, [v], 
13 , i, 104), and by Baly and Descb (T., 1904, 85 , 1029; compsre 
T., 1905, 87 , 766). The last-named authors put forward certain 
views to account for their results. This work has been repeated 
and much extended by Hantzsch {Ber., 1910, 43 , 3049), who has 
thrown very grave doubt on the assumptions made by Baly and 
Desch. In the present paper the spectra of various compound! 
which contain hydrogen atoms replaceable by sodium have been 
examined with the view of increasing our knowledge of simph 
substances containing such groupings. The results obtained tend 
to confirm the correctness of Hantzsch's views. 

Baly and Desch observed that in alcoholic solution ethyl acetc- 
acetate shows only general absorption ; the enolic derivative, ethyl 
ethoxycrotonate, CH 3 -C(OEt):CH-COjEt, shows no selective ah 
sorption; nor does what they call "the keto-substance ethyl ethyl- 
^cetoacetate,” CHs-CO-CHEt-CO,Et. When, however, alkali is 
added to an alcoholic solution of ethyl acetoacetate an absorption 
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land appear* in the spectrum, and attains greater and greater per- 
sistence as the relative amount of alkali present is increased, until 
jt last a maximum persistence of band is obtained, beyond which 
further change in the spectrum occurs, even when more alkali 
■ added to the solution. Similar bands were found in the spectra 
of metallic derivatives of acetylacetone and the aluminium deriv- 
ative of ethyl acetoacetate. From their results, Baly and Desph 
1 forward the idea that the presence of the bands should be 
ascribed to an oscillation between the enolic and ketonic forms; 
and that the r81e of the alkali is to increase the rate of change, 
ttat iS) to increase the number of molecules in the state of change. 
Hey had observed that hydrochloric acid has not the same effect 
as alkali ; and this they accounted for by stating that “ hydrochloric 
acid should have an exactly opposite effect, owing to the restraining 
jjjjuence it is known to exert on certain of these changes.” 

With regard to the latter part of the subject, it is sufficient to 
point out that the work of Knorr (Ber., 1911, 44, 1150) on ethvl 
acetoacetate conclusively proves that both acids and bases have the 
same influence in the case of the transformation of the enolic into 
the ketonic form; so that the assumption made by Baly and Desch 
is unfounded. 

Further, K. H. Meyer (Anmhn, 1911, 380, 212) has shown by 
purely chemical means that both enolic and ketonic forms of ethyl 
acetoacetate are present in ethyl-alcoholic solution ; so that if Baly 
and Desch’s views were correct, an absorption band should make its 
appearance in such a solution. No band, however, is observed 
under these conditions. 

The cases of the hydrochloric acid solution and the solution of the 
pure ethyl acetoacetate having thus been disposed of, we come to 
the question of the bands produced in presence of alkali. Hantzsch 
(loc. cit.) has shown that if two solutions of ethyl acetoacetate in 
alcohol are taken, one of which is much more dilute than the other, 
it is necessary to add very much more alkali to the weak solution 
thin to the more concentrated one in order to produce the same 
persistence in the band. This observation appears to dispose of 
any ides that the sodium ethoxide acts as a catalyst, and seems to 
point rather to the view that a hydrolysable salt is formed by the 
action of the alkali on the ethyl acetoacetate, this salt being more 
strongly decomposed at high dilutions, and hence requiring the 
addition of more alkali under these conditions in order to form 
the same amount of salt which is produced by less alkali in more 
tighly concentrated solutions of the ester. Hantzsch suggests that 
the band produced by the addition of alkali is simply the spectrum 
of the alkali salt of ethyl acetoacetate, and this' view is strengthened 



408 BEANNIGAN, MACBETH, AND STEWART ; ABSORPTION SPECTRA 

fay the faet that the spectrum of the aluminium derivatiTe of eth^] 
acetoacetate closely lesembles that produced by the addition of 
alkali to the ethyl acetoacetate solution. 

Our results with methyl malonate agree completely with this 
view. In Pig. 1 are shown the curves of methyl Imalonate dissolved 
in alcohol in the presence of sodium ethoxide. The pure ester a 

Fio. 1. 


Osciltation frequencies. 



alcoholic solution shows no selective absorption, but a band is 
developed in presence of alkali, just as in the case of ethyl aceto- 
acetate. It will be seen that if the sodium ethoxide is kept at a 
constant strength of Nj 10 all through the solutions whilst the ester 
is being more and more diluted, the complete broken-link ■curve is 
obtained. The dot-and-dash curve shows the result obtained wies 
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jf/lOO-metByl malonate is mixed with JV/ 100-sodium ethoxide; 
and it will he seen that the beginning of the band (incomplete) 
occurs at a much higher concentration than is the case when more 
sodium ethoxide is present. Kow suppose that the band is the 
absorption spectrum of the sodium derivative. It is clear that 
,hen there is a high concentration of sodium ethoxide there will 
Ije a considerable percentage of sodium derivative present per c.c. ; 
aid hence the solution must be greatly diluted before the baud is 
produced. On the other hand, when less sodium ethoxide is 
present, owing to hydrolysis, there will be lees of the sodium deriv- 
ative present per c.c., and hence a thicker layer of solution must 
be employed in order to get the same absorption. This agrees 
entirely with our results, as can be seen from the curves. Again, 
the dotted line shows the result of further dilution. It represents 
the spectrum of A’/lOOO-methyl malonate in the presence of 
,V/1000-3odium ethoxide. In this case the hydrolysis of the sodium 
derivative will be greater still than before; and consequently a 
c.c, of the solution will contain very little of it, and will therefore 
be very diactinic, as is shown in the curve. 

We have spoken of the “ hydrolysis ” of the salt, although our 
results might be just as easily explained by considering the chances 
of the formation of the sodium derivative under the mass-action 
Isw. Our results in aqueous solution, however, seem to justify our 
assumption. Under these conditions, as is well known, sodium 
derivatives such as these are much more readily decomposed than 
when dissolved in alcohol. We must therefore assume that in 
aqueous solution hydrolysis will be greater than in alcoholic 
solution; consequently, in order to have a given amount of sodium 
derivative present it will be necessary to employ much more con- 
centrated solutions here than is necessary to do in alcoholic 
solutions. The curves in Fig. 1 show that this is actually the 
experimental result. In alcohol with it'/ 10-sodium ethoxide present 
only a W/ 10,000-solution is required to show the band; whilst in 
water with A'/ 10-sodium hydroxide present a A'/ 10-solution of the 
malonate in approximately the same thicknesses is needed. 

From these results, which agree with those obtained by Hantzsch 
in the case of ethyl acetoacetate, it seems evident that the band 
in these spectra has nothing whatever to do with the process 
'uggested by Baly and Desch, but is merely due to the presence of 
tie metallic derivative in solution. 

We may now consider Hantzsch's views on this point. Since the 
enelic form of ethyl acetoacetate shows no band, whilst the sodium 
and aluminium derivatives manifest it, we are driven to conclude 
that there must be some constitutional difference between the enolic 
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form and the sodium compound; for otherwise we ^ould need tc 
assume that two similarly constituted compounds have differejt 
spectra, which has not yet been found to be the case. Hantact 
examined two possible structures for the sodium derivative 
are not derived from the true enolic form, and rejected the seconii 

/^\ 

CH^-CO-CHICC^^J CH,-C:CH-C<°^* 

(I.) 111.) 

on the ground that it was too saturated a substance to show the 
great absorptive power exhibited by the sodium derivative of ethyl 
acetoacetate. The first formula he also rejected on the ground that 
it was almost identical (iiberaus ahnlich) with the normal enolic 
structure. A close examination will show that this is hardly justi- 
fiable without evidence. If we compare the two structures: 

0H 

^1) True enolic derivative, EtO*CO*CH.C\Qj^® . 

(II) Hantssoh’s formula, CHj’00'CH.C<^jj^. 


it will be seen that in the one case (II) there is a true carbonyl 
radicle, whilst in the other case (I) the carbonyl group of a 
carboxyl radicle is present, which shows no trace of carbonyl 
properties. It seemed (juite possible that this difference might be 
sufficient to account for the difference in spectra; and we therefore 
endeavoured to find some compound containing the structme 
•CO'CHIC:, which occurs in (II). The simplest substance appeared 
to be mesityl oxide, CH 3 -CO-CH:C(CHs) 2 , so we examined tbs 
spectrum of this substance, which is shown in Fig. 3. It will be 
seen that the structure -CO-CHiC: does give rise to a band; but 
this band has its head at 3100, whereas the band in the spectrum 
of ethyl sodioacetoacetate occurs at 3700. On photographing 
mesityl oxide in the presence of alkali, we found that no change 
took place in its spectrum. This band in the mesityl oxide 
spectrum probably owes its appearance to a process similar to that 
which produces the band in the spectrum of ethyl pyruvate, as 
the two substances contain a similar system of double bonds : 


CH^-C-C-OEt CH3-C-|^H 

0 0 0 C(CH,)3 

This is not an absolutely conclusive proof that the formula (0) 
above is not correct, but it seems sufficient. 

We now come to Hantzsch’s suggestion for a formula w ic 
differs sufaciently from the ordinary enolic form to account for e 
difference in spectra observed in practice. Hantzsch assumes 
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-)je metallic deriYativea of ethyl acetoacetate are derived from the 
jBohc form, hut differ from it in that the metallic atom is played 
jpon by the residual affinity of the carbonyl radicle in such a way 


Fio. 2. 

OsciVation frequencies. 



Malmamide in waitr. 

„ „ +A710-NaOH. 

— • — Sodium malonate in iY/lO-NaOH. 
Urethane + alcohol. 


as to form an internal complex salt which may he represented 
thus; 

0 

/\ 

CH,-C Na 

l| i 

CH 0 

L 

the dotted line showing the residual affinity’s attraction. This view 
necessitates the formation of a six-membered “ ring ” in the 
molecule, and we have endeavoured to see whether it stands the test 
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in the malonic aeries as well as in the derivatives of ethyl aceto. 
acetate. In the case of the sodium derivative of methyl malonate, 
the formation of the six-memhered “ ring ” would he represeay 
by the following formula: 


CHj-O-C 


/\ 


Ka 


CH 0 

\/ 

S-CH, ~ 

Methyl malonate derivative. 


/\ 


Ka 


NHj-C 

I! . 

CH 0 

\/ 

C 

NHj 

Solium malouamid.. 


so that in this case the theory agrees with the facts. A similar 
"ring” might he produced in malonamide, which also shows aj 
absorption hand in the presence of alkali (see Fig. 2). 

When ethyl cyanoacetate is considered, a reference to the cunts 
in Fig. 3 will show that this substance behaves differently fton 
those mentioned above. Instead of developing a band b tie 
presence of sodium ethoxide, the compound shows only an bcrease 
in general absorptive power, although the rapid extension of b 
spectrum takes place in a region where the band occurs in tie 
spectrum of methyl malonate in the presence of alkali. The curve 
of the absorption of ethyl cyanoacetate in aqueous solution shovj 
but alight absorptive power, and no selective absorption is found 
when alkali is added to the solution. A consideration of the reac- 
tions of ethyl cyanoacetate throws some light on this abnormal 
behaviour. Although the substance is known to form a sodium 
derivative which can be obtained in alcoholic solution, this com- 
pound undergoes a peculiar decomposition in the presence of water, 
being converted into sodium cyanoacetate; and this change miglt 
best be accounted for by the following series of rearrangements : 


CN-CHj-COjEt 


cn.ch:c<^^; 


— y 

HoO 


cn-ch:c< 


.OH 

ONa' 


CN-CH,-COjSa- 


If we were to assume the structure of the sodium derivative to bs 
Na-NlCICH-COjEt, the change from ester to salt could not be 
accounted for so simply. We may reasonably make the assumption 
that the structure of the sodium derivative is that shown in the 
first set of formulae, in which the sodium atom b attached to oxygen- 
If this be postulated, however, then the conditions necessary ta 
Hantzech’s six-membered “ ring ’’ are not quite the same as b the 
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previous oaseB, ss there is no carbonyl radicle to attract the sodium 
jtoB, hut instead of it' we have the -CN group : 

b 


/\ 

EtO-C Na 


CH N 

\# 

C 


This difference in the groups might very well be sufSoient to 
produce an abnormality in the absorption spectrum; and thus the 
{sse rather strengthens Hantzsch’s arguments. 

endeavoured to find another example of the same iype, and 


Fio. 3. 


OiiilUUi&ii frrquetwies. 



„ „ ,, w/ZA A/lO-NaOEt 

Ethyl cyaneaatate in nfcvM. 

„ „ „ +A710-NaOEt. 


’'OL. cm. 


E E 
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examined malonitrile. Unfortunately, this compound proved tot, 
so readily oxidised, especially in the presence of alkali, that no 
trustworthy results could be obtained from it, We nffit phot, 
graphed the spectrum of urethane, which yields a sodium deriv- 
ative the structure of which might be either (I) oil (II) : 

NHlC-OEt 

Na'SH'COjEt 

(I.) (■!) ■ . 

In neither case is the formation of Hantach’s six-memheted 
“ ring” possible, and as can be seen from the curve in Fig. 2 this 
body is very feebly absorbent, even in presence of sodium ethoxide. 

The foregoing evidence appears to confirm the view that the 
bands in the spectra of substances capable of yielding a sodium 
derivative are due to the formation of an internal salt. The forma, 
tion of the simple sodium salt alone is insufficient, as otherwiia 
urethane and ethyl cyanoacetate would show bands in their spectra 
when photographed in the presence of sodium ethoxide. It there- 
fore seems clear that Hantssch's theory is correct, and that the 
previous attempt at the solution of the problem must be ruled out 

The assumption of the existence of the internal salt formatioa, 
however, does not carry us sufficiently far. It fails to account for 
the difference between the spectra of the enolic form of ethyl 
acetoacetete and the sodium derivative; for if it is to be assumed 
that sodium has an auxiliary valency, it will be illogical to refuse 
one to the hydrogen atom. Also, we must accouiit for the fact that 
whilst ethyl |3-chlorocrotonate shows no band in its spectrum, ethyl 
e-aminocrotonate * has a band in exactly the same position as that 
due to the sodium salt of ethyl acetoacetate. This difhculy 
disappears if we take into account the theory of valency recently 
put forward by Gebhard {J. ■pr. Ghem., 1911, [ii], 84 , 661). 

According to, Gebhard, when two atoms are united togethei 
directly by their maximum valency, the result can be represen 
as in (I) below. Now if any weakening in the bond between A an 
B takes place, the total amount of affinity of the two stems is 
unaltered in quantity, so that the residual affinity must make its 
appearance on the two atoms as free affinity. This can to repre 
sented as in (H), and such a bond is termed by Gebhard an 
“ ionised valency ” • 

A B A B A" B- 

(I.) (»•) v, 

* The curves given by Baly and Desch (T., 1904, 86, 1089) 
incormctly numbered. We have photographed the of ethyl S ^ 

crotonate and find that it is similst to curve 1 on the figure, not 
appears that the numbering of the curves has been inverted. 
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Case (in) represents the extreme state of dissociation where 
the two atoms have separated from each other, ’ 

Now applying this idea to the case of ethyl j3-aminocrotonate 
the followmg result is obtained. It is well-established that the 
ammo-group is very loosely held to the carbon, since it can be 
eliminated with great ease. This union should therefore be repre- 
sented as being weaker than the full affinity of a single bond and 
consequently, we are led to postulate a superfluity of free affinitv 
on the amm^group. This free affinity being in the 1: 5-position 
with regard to the unsaturated carbonyl oxygen of the carboxyl 
group, will tend to interfere with the latter, and to this interaction 
of the two residual affinities we trace the origin of the band in the 
spectrum of the substance. In the case of ethyl fl-chlorocrotonate 
tie chlorine atom is by no means so labile as the amino-group in 
tie amino^ster, so that we are justified in concluding that it is 
bound to the carbon by an ordinary nnweakened bond There will 
therefore be little free affinity on the chlorine, and hence there 
will be no play of uusaturations 'such as occurs in the other case 
The same reasoning gives the clue to the absence of a band from 
the spectrum of ethyl crotonate itself; 

i * ; ; 

CH,'C=CH-C-OEt CH,-0=CH-C-0Et CH5-C=CH'C'0Et 

■ 4 A 4 i ' 




Cl 

Ethyl amiuocrotonate. Ethyl chlorociotoMte. ^ Ethyl crotonate. 
Similar reasoning applies in the case of the enolic form of ethyl 
icetoaoetate and ito sodium derivative. In the enolic modification 
iince there IS very slight ionisation, we are entitled to assume that 
he umon between the hydrogen and oxygen atoms of the hydroxyl 
?oup IS a strong one; but in the ease of the sodium salt, wffich is 

kW represented in the two cases, as shown 

Jelow, and it will be seen that the result in the one case is a more 
r <.8 salurat^ hydrogen atom, whflst in the latter example there 
accumulation of free affinity on the sodium- so that the 


0 


CH,-c:CH-C-OEt 
H d 


CHj-CrirCH-C-OEt. 

I ;l 

• 0 ■ Na- 0 


expression of these difference 

from Hantxsch's views only to the extent of the differenc 

E E 2 
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in interpretation of tte state of affairs in the" relations between tie 
sodium atom and the carbonyl group. 

One or tw'o other points of interest have come to light in tljj 
course of this investigation. On examining the absorption spectrum 
of sodium malonate in alkaline solution, no band could be detected 
(see rig. 2). This may be accounted for if we assume that the 
sodium derivative of sodium malonate is extremely easily hydro- 
lysed by water. 

On examining the spectrum of ethyl diethylmalonate (Pig, 3 ) 
we found that a considerable increase in the general absorption 
takes place on the addition of alkali to the solution. This might 
be accounted for by assuming some sorb of space-conjugation 
between the carbonyl groups under the influence of the alkali, since 
these groups are in the critical 1 : 5-position with regard to one 
another. Or it might be explained by assuming the formation of 
an additive compound somewhat similar to those formulated by 
Gebhard (Joe. cit.) in the case of the hydrochloride of benro- 
pinacolin ; 

EtO— C— OEt 

/\ 

EtjfC O' 

Eto-d Na 



Turning to the action of hydrochloric acid on compounds con- 
taining a labile hydrogen atom, we have noticed a point which 
seems worth mentioning. Baly and Desch (foe. cit.) obsened that 
the addition of hydrochloric acid rendered ethyl acetoacetate miich| 
more diactinic. On repeating this experiment with meth;l| 
malonate we found that the presence of hydrochloric acid mada 
practically no difference to the spectrum of this substance. Now 
when the grouping (I), enolic form, is converted into (II), kstoniij 
form, it will he seen that there is a decrease in the conjugation 
within the molecule; enolic ethyl acetoacetate contains two cosjaj 
gated double bonds which are unconjugated in the ketoniJ 
substance ; 

CH,-C-CH,-GOEt 
0 0 
(H.) 

Hence it follows (Crymble, Stewart, Wright, and Glendinuinj 
T., 1911, 99 , 451 ; Crymble, Stewart, Wright, and Miss Rea, M 
p. 1262) that the ketonic form will be the more diactinic of tb 
two; and that the change from the enolic to the ketonic form w, 


CH,-c:cH-c:o 

““ ^Et 


OH 


(I-) 
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le accompanied by a decrease in absorptive power. Now K. H. 
Jjeyer {Ber., 1912, 46 , 2846) has shown that ethyl acetoacetate in 
alcoholic solution contains 12*7 per cent, of the enolic form, which, 
being pseudo-acidic, will be converted into the ketohic form by the 

Fig. 4. 


Oscillation frequencies. 



Acetone in water, 

,F „ „ +JV^.NaOH. 

„ +aV-HCl. 

Lower curves. 

Acetone in alcohol. 

„ „ +JV/10-NaOEt. 

►, „ +iV-HCI. 

action of mineral acid. On the other hand, methyl malonato 
cmtarns no enolic form under the same conditions, so that hydro- 
c one acid cannot have any influence in its case, which agrees with 
spectroscopic results. 

Finally, we come to a point which seems to be of some import- 
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ance. It has been mentioned in the course of this paper that ite 
tried the effect of adding alkali to a solution of mesityl oxide, bat 
found that it produced no change in the substance’s absorptive 
power. We have applied this test to several other substances, and 
have found that no marked change in their bands is produced 
by alkali. In the case of acetone * the amount of change produced 
either by acid or by alkali is almost within the limit of experi- 
mental error (see Fig. 4 ; the differences have been very slightly 
exaggerated to make the drawings clearer). This at once suggests 
that we have a test by which we may differentiate between different 
types of absorption, and we propose to continue this work immedi- 
ately. It is possible that the differentiation may be found only iu 
eases in which we are concerned with a hydrogen atom replacable 
by metals, and if this were so, the method would not be of much 
interest; but the case of ethyl diethylmalonate mentioned abovs 
seems to point to the possibility of the influence of alfcaH being 
traceable even when no replacable hydrogen atom is present, 
Hitherto it has been customary to assume that when two bands 
occurred at the same frequency, they owed their origin to analogous 
causes ; but it it could be proved that the action of sodium or add 
yielded different results in the two cases, this view would fall to the 
ground, and we should have a means of classifying bands much 
more accurately than any at present at our disposal. 

Summary. 

(1) Various compounds containing labile hydrogen atoms have 
been examined, and it was found that these may be divided into 
two classes, namely, (i) those which, showing only general absorp 
tion in alcoholic solution, give rise to banded absorption in presence 
of alkali, and (ii) those which do not conform to this rule even 
when the sodium derivative is an isolable substance. 

(2) In the case of those substance which develop a band in their 
spectrum in the presence of alkali it was shown that the persist 
ence of the bands depends on the relative quantities of alkali 
present. This had already been shown by Hantasch in the case 
of ethyl acetoacetate, and our work lends additional supjwrt to his 
view that the bands are merely the spectra of the alkali salts of 
these compounds containing the group •CO'CHj’CO*. 

(3) The alkali salt alone does not necessarily give rise to the 
band, but in those cases where the formation of internal complur 

* The curve for acetone in aqucons solution given in T., 190S, 87, 192 seems to 
be incorrect. It was obtained with a spectrograph much inferior to the one nw 
used by us and the error may be due to this cause (see Baly, T., 1919, 97, t 
for a similar error in the case of uitrobenaene). 
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alts (“I where there is & spatial possibility of mutual influence of 
[ee ^nity) we have found a band in the spectrum ; whereas in 
ither cases where such conditions do not obtain we have not 
jbserved the production of any band. 

( 4 ) This work, which forms an extension of Hantzsch’s, conclu- 
ively disproves the explanation put forward by Baly and Desch 
0 account for these bands. 

In conclusion, we desire to express our thanks to Professor Letts 
md Prof. Inglis for the interest they have taken in the work. 

Tje Sir Do.vald Ccsrib Laboratoriis. 

Thb Qoebn'b IjRivKRSiTr OF Belfast. 


'^[Xt.—The Presence of Neon in Hydrogen after the 
Passage of the Electric Discharge through the latter 
at Low Pressures. 

By John Norman Collie and Hubert Sutton Patterson, 

This communication has been divided into two parts for the follow- 
ing reason. In the early portion of the work neither of the authors 
was aware of the work of the other, and it was not until the later 
stages that they hpd learnt that they were getting the same results 
independently ; it seemed best therefore to collaborate and publish 
tie work in a joint paper. Also, as both the authors had approached 
the problem from different points of view, it is better to keep the 
early results separate, in order to show how the two lines of research 
came together. 

Part I (By 3. N. Collie). 

A good many years ago the author had noticed that many 
minerals change colour when bombarded by cathode rays, notably 
aodalite and fluorspar. At the same time much gas is given off. It 
was partly to ^investigate this change of colour, and partly to 
investigate the nature of the evolved gases, that from time to time 
various substances were subjected in tubes at low pressure to the 
action of high voltage electricity. In a letter to Nature last July 
(89, 502), Sir William Ramsay mentioned that the author had 
noticed that neon was present in the gas emitted from calcium 
Jnoride when under the action of cathode rays. Both natural 
norspar, and calcium fluoride made by allowing hydrofluoric acid 
to act on lime, change colour when bombarded by cathode rays. 
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The substance becomes first pink, then purple, and in the case of 
crystals of fluorspar the surface becomes a deep purple, with a 
metallic, copper-coloured reflection. The action is only a surface 
one, and is probably due to metallic calcium, (tor if the purple 
substance is put into red litmus paper with some water the litmuj 
becomes blue, and the purple compound disappears. The action 
of the cathode rays is therefore a powerful one, and if metallic 
calcium is set free, fluorine should be liberated as well. A small 
vacuum tube on the apparatus, however, gave no spectrum of 
fluorine, but only that of hydrogen and carbon gases. 'With tie 
spark from a Leyden jar, silicon fluoride could be detected, and 
oxygen was also found in the gases, but this may have been formed 
by decomposition of water vapour. 

It was found to be excessively diflicult to get calcium fluoride in 
a condition so as to give no gas when bombarded by cathode rays. 
To give one experiment ; Pure, fresh lime from marble was treated 
in a platinum basin with pure hydrofluoric acid in excess and 
evaporated to dryness. Again it was moistened with hydrofluoric 
acid, evaporated, and heated for a couple of hours in a muffle 
furnace to a temperature just short of fusion of the fluoride. As 
soon as cold it was put into a tube, in which it could be subjected 
to the cathode discharge. This tube had been carefully cleaned. 
After pumping out almost all the air from tube, the current was 
turned on, and gas at once began to come off the fluoride. By 
heating the fluoride with a bunsen burner, more gas came off, the 
gas being, as far as one could tell from the spectrum, a mixture of 
hydrogen and carbon monoxide. This evolution of gas from what 
was presumably pure calcium fluoride continued for abdut a week, 
the fluoride being bombarded by cathode rays and being heated 
for about six hours a day. During that time between 3 and 4 c.c. 
of gas were pumped off. Finally the tube ceased working, and no 
heating or bombardment by means of cathode rays liberated any 
more gas. 

As this gas consisted almost entirely of carbon monoxide, 
hydrogen, oxygen, and a trace of silicon fluoride, these gases had 
presumably been formed from the calcium fluori^, water, and 
carbonaceous material in the tube; and the author has found that 
to get a tube that will not give carbon gases when it is violently 
heated and subjected at the same time to cathode discharge is a very 
difficult task. 

The above mixture of gases were sparked, then treated with 
liquid air and charcoal, and the residue forced up into a capillary 
tube, where its spectrum could be obtained. This residue contained 
neon. This result being so extraordinary, further experiments were 
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jjjde. The length of the bombardment during the experiments 
fas, e® ® three to six hours. 

Experiment 1. — The calcium fluoride was replaced by some ten 
years old glass wool that had been carefully cleaned with sulphuric 
acid and chromic acid. The glass was dried at 120°. On bom- 
barding with cathode rays, quantities of water vapour were evolved, 
and later carbon gases. These gases contained neon. 

Experiment 2. — The glass wool was taken out of the tube, and in 
order that the current should pass at low pressures 3 — 4 c.c. of 
pure hydrogen were admitted little by little, and pumped off. The 
tube was heated during the experiment. The hydrogen was exploded 
fitb e.xceas of pure oxygen, and the oxygen finally removed by 
charcoal cooled by liquid air. Neon was found. 

It was then obvious that either the neon was being formed in 
the tube during the experiment, or that in some way air had leaked 
into the tube or the pump during the experiment. That air had 
not leaked into the pump was rendered highly improbable, for 
always at the end of a day's experiments a phosphorescent vacuum 
was left in the tube, and no change was found on examining the 
apparatus on the next day or the next but one. Moreover, a 
vacuum tube was in connexion with the tube, and the minutest 
trace of air would have meant a spectrum of nitrogen in the vacuum 
tube. 

Experiment 3. — A tube was run intermittently for four days, and 
leon was found to be present. The oxygen gas that had been 
absorbed by the charcoal was collected, and put into a tube over 
mercury with phosphorus. All except a bubble the size of a large 
pin’s head was absorbed. The amount of neon obtained in the 

experiment was about the same amount that was left when 1 2 c.c. 

of air were treated with cooled charcoal* That would mean at least 
10 C.C. of residual nitrogen if the neon found was due to an air 
Isak. The pin’s head of gas that remained over was found, how- 
(ver, when examined in a spectrum tube, to be pure hydrogen, and 
aot nitrogen. 

From time to time blank experiments were made with larger 
quantities of the oxygen t and hydrogen used ; they were twice put 
through the pump in exactly the same way as during an experiment, 
and larger quantities than were used during an experiment were 
exploded and the residue tested. In no case was neon found. 

xperiment 4. — A glass balloon was sealed on to the pump instead 
• Tilt neon obtained in all these experiments may have contained helium, but if 
Inr'tH present it waa there in very small quantities. What waa taken 

e yellow helium line was only seou occaxioDally. 
u PL prepared by heating potassium permanganate^ and the hydroeen 

y tne action of sodium amalgam on boiled water. 
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of the ordinary tube. This was exhausted and heated for two daj, 
to such a temperature that part of the bottom slightly collapg^ 
Some pure oxygen was then admitted to wash out any gas in 
balloon. When tested for neon, none was foynd. This expetj. 
ment shows that neon is not evolved from the glass by heating 
alone ; moreover, glass heated to near its softening point is not a 
porous membrane to atmospheric neon or helium. Later a con- 
siderable amount of the same glass as that used during these 
experiments was pounded up, cleaned with chromic and sulphuric 
acids, and heated until it fused in a hard glass tube. The gaj 
evolved was examined and contained no neon. 

Experiments were also made to see whether the neon came from 
the aluminium electrodes that were always used. 

A tube was made so that the negative electrode could be fused 
up in a small glass cup by means of an extra powerful discKarge, 
This was done, and the gas evolved was examined. It contained 
hydrogen, for it could be exploded with oxygen, but the residue 
contained no neon. Later a much larger amount of the alumimuu 
wire used in the experiments was fused by heating with a bunseu 
burner in a hard glass tube. Some hydrogen was evolved, but it 
did not contain neon. 

There still remained a possibility, although glass was not porous 
to neon when heated (compare experiment 4), that it might be so 
when subjected to a cathode discharge. 

Experiment 5 . — A tube was made so that the end containing the 
negative electrode was surrounded by another that could be worked 
from a separate pump. Into the outer tube pure neon was admitted 
up to a pressure of half an atmosphere. After running the tube 
for six hours the gas in the inner tube contained neon as usual, and 
in about the same amount. 

Experiment 6. — The neon was pumped out of the outer tube, and 
helium substituted instead; during tour days' working the tube 
not a trace of helium could be found in the inner tube, but there 
was the usual amount of neon. 

Experiment 7. — Another tube was then made so that the whole 
of the inner tube was contained in an outer one. After working 
it for two days with such a vacuum in the outer tube that tie 
spark would not pass through it, and having hydrogen in the 
inner tube, the gases of the inner tube were examined, and found 
to contain the usual amount of neon. Merely for curiosity, a c,c. 
of oxygen was admitted into the outer tube and pumped out. h 
gave a very faint explosion (hydrogen) when a spark was passed 
through it in an eudiometer. The residual oxygen was then treated 
with cooled charcoal. The residue that remained was about fifty 
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times as great as the residue from the inner tube, and when 
jjjjniined it was mottly helium, with enough neon ■present to give the 
,„on spectrum. 

Besides the above experiments many more were made, in all, 
tliirty-fire, and neon was foupd in greater or less quantity every 
time. Several times the lines were measured, and the following 
lines identified ; 

6878'6(I 6599-18 6506-69 6102-43 

6383 14 6334-65 6163-73 6143-31 

5096-36 6074-51 6030-20 6075-76 

6882-06 5852-62 

All the apparatus was made by the author, and all the electrodes 
were made from fresh aluminium wire, and had not been used for 
any other purpose. 

Past II (By H. S. Patterson). 

This investigation was undertaken with the object of endeavour- 
ing to verify certain deductions from the formula for electronic 
mass : 

2 62 
o a 

0 = radius of electron supposed spherical. 

6= electric charge, 
m = mass. 

If the cliief part of the mass of an atom be supposed to be due 
to a similar cause to that of an electron, that is, if m be the mass 
of an atom, o the radius of the sphere which is the seat of the 
major part of the mass, and e the charge on this sphere, then 
0 becomes very much smaller than the radius of an atom as 
measured by other methods. This does not cause difficulty, since 
the radius of an atom as measured directly depends on the nearness 
of approach of one atom to another, whilst a is the radius of that 
part of the atom which is the seat of the major part of the mass. 
Suppose the o-particle and the hydrt^en ion be considered; then, 
since the electric charge on the a-particle is twice that on the 
hydrogen ion, whilst their masses are in the ratio of 4 to 1, it 
follows that the radius of the seat of the major part of the mass 
of an atom may be the same in each case. If, therefore, by means 
of the electric discharge a second electric charge could be given to 
the seat of mass of the hydrogen ion, an a-particle might be pro- 
duced, in which case it would be possible to convert a hydrogen 
atom into one of helium. 

One way of attempting to verify these deductions seemed to be 
0 8U ject hydrogen at a low pressure to the electric discharge, and, 
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after removing the excess of hydrogen, to examine the residue ij 
a small spectrum tube. 

The experiments were carried out in the following way. Hydrogen 
was prepared in an air-tight vessel by the electrojysia of a solution 
of barium hydroxide, boiled to free. from air. The solution 
purified from dissolved air finally, first by heating and passbg 
through it about two litres of oxygen from a tube of potassium 
permanganate, which was then sealed off, and then by passing the 
current for some considerable time, when the solution became heated 
almost to boiling point, and allowing the electrolytic gas to escape. 
After these precautions, hydrogen, thus as completely as possible 
freed from air, was obtained on electrolysis, and after being dried 
over phosphoric oxide was let into a large Pliicker tube with 
aluminium electrodes. The pressure in the discharge tube was at 
first about 2 mm., but was gradually reduced by an Antropoff pump 
to the point at which the discharge would only pass with great 
difficulty, the tube showing green phosphorescence. The process 
required in general about eight hours, the direction of the discharge 
being frequently reversed to get rid of any gas from the electrodes, 
and the discharge tube being continuously heated to obtain any 
gas driven into the glass. This was repeated until sufficient 
hydrogen, in some cases 30 c.c., had been treated. To the hydrogen 
which had been collected in an explosion tube was now added 
oxygen prepared from a potassium permanganate tube fixed on to 
the pump. After explosion of the hydrogen with excess of oxygen, 
the residue, consisting usually of about O'l c.c., and showing only 
the spectrum of oxygen, was taken into an apparatus in which the 
excess of oxygen could be removed by a charcoal bulb immersed 
in liquid air, whilst the gas remaining could be examined in a 
small spectrum tube. It was found that in fifteen experiments in 
which hydrogen was treated in this manner the spectrum of the 
final residue showed the presence of a quantity of neon. In four 
cases it was also possible to see faint traces of the spectrum of 
helium, but the spectrum of neon always very largely predominated. 

To test the purity of the gases used, before each experiment a 
similar volume of hydrogen was treated in exactly the same way 
as before, but the discharge at low pressures was not passed. Under 
these conditions not the slightest trace of helium or neon could be 
detected. If even 200 c.c. of hydrogen were treated without passing 
the discharge, no helium or neon could be found. The oxygen was 
also treated in quantities both similar to and much greater than 
were used, by adsorption with charcoal cooled by liquid air, and 
examination for any residue. It was found, however, that not a 
trace of helium or neon could be seen. In all cases before an 
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^^pjriment the discharge tube was heated and exhausted until the 
(jischarge would only pass with great difficulty, and throughout the 
experiments the discharge tube was never open to the air. The 
aluminium of the electrodes was tested by melting in a vacuum, 
jlien washing out the tube with oxygen, and absorbing the oxygen 
l,j charcoal and examining the residue. Under these conditions 
jdt a trace of helium or neon was found. 

With regard to the quantities of neon produced, it was found 
that from about 20 c.c. of hydrogen treated as above, the neon 
obtained was equivalent approximately to that occurring in 1 c.c. 
of air. The helium, however, was much less, for whilst in 1 c.c. 
of air the helium can be readily detected spectroscopicalty, in the 
experiments described the helium only occurred in such small 
quantities as to be almost invisible. It is roteworthy that on 
account of the adsorption of neon by charcoal, the tendency would 
be to increase the percentage of helium in the spectrum tube. 

After hearing of Professor Collie’s experiments with a jacketed 
cathode, experiments were made in double-walled discharge tubes. 
Hydrogen was put into the inner tube, in which were aluminium 
electrodes, and the experiment performed as before, the outer tube 
being exhausted so that the discharge would not pass. Under these 
conditions, neon, with a trace of helium, was found in the inner 
tubs. Information having been received from Professor Collie that 
he had obtained large quantities of helium with some neon from 
the outer tube, this gas was looked for by washing out the outer 
tube with 1 c.c. of oxygen and absorbing the oxygen by charcoal 
cooled by liquid air. It was then found, in agreement with Pro- 
fessor Collie’s results, that the residue consisted spectroscopically 
largely of helium mixed with a little neon. Another experiment 
was now made in which pure oxygen at a pressure of about 15 mm. 
was put into the outer tube, the inner tube containing hydrogen 
originally at a pressure of about 2 mm. On performing an experi- 
ment with the hydrogen in the inner tube as before, it was found 
that the residual gas in the inner tube consisted of neon. The 
major part of the oxygen in the outer tube was now removed by 
charcoal, the last 2 or 3 c.c. pumped out, and, after adsorption of 
the remaining oxygen, examined in a small spectrum tute. A 
residue was found which appeared spectroscopically to consist of 
almost pure neon with a little helium. In each of these last two 
experiments, the residue consisted of about a cu. mm. of gas, in 
the first case largely helium, in the second, largely neon. 
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Oonelusion, 

Whatever the explanation of the above results may be, the fact, 
seem to be the following : 

1. Neon cannot be obtained from either the glass or the electrod 

by heating alone. ' • 

2. The neon found is not due to air leaking into the pmnp 
the apparatus during the experiment. 

3. Glass, neither when heated to near its softening point, nor 
under the action of cathode rays, is permeable to ordinary neon 
or helium. 

4. The hydrogen and the oxygen used in the experiments did 
not contain neon. 

Moreover, the appearance of helium and neon in the outer tube 
as well as neon in the inner tube is most important. It wonld 
appear impossible that particles of these gases are shot through the 
glass from the inner to the outer tube; the question obviously is 
where do these gases come from ? The answer to that question 
cannot at present be given with any certainty, but it is hoped that 
this line of research may ultimately throw more light on the 
subject. Since this paper was read Sir J. J. Thomson, in a letter 
to Nature (90, 645) gives an account of some experiments he has 
been making that have a direct bearing on the phenomena in 
question. 

Univkesitt College, Univsksity 

London. 


L . — The Double Platinic and Cupric Iodides of 
Substituted Ammonium Bases. 

By Rasik Lal Datta. 
fhe Double Platinic Iodides. 

The double platinic iodides of the alkali and alkaline earth metals 
were first prepared by Lassaigne (.Annalen, 1833, 8 , 185) by dissolv 
ing platinic iodide in solutions of the respective metallic iodides. 
Later, Mather and Platt {Amer. Chem. J., 1834, 27, 257) prepared 
potassium platini-iodide by mixing a solution of platinic chloride 
with a slight excess of potassium iodide, evaporating to dryness on 
the water-bath, and extracting with a mixture of alcohol and ether 
so long as the colour was communicated to the washing liquid. It 
is evident that Mather and Platt obtained the compound in a 
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highly impure state, largely contaminated with potassium, chloride, 
since hy this interaction much potassium chloride is formed which 
jjunot entirely be washed out by the solvent used by them. 

Kane {Phil. Mag., 1833, 2, 198) attempted to prepare ammonium 
and potassium platini-iodidea by treating pulverised potass- 
ium iodide and ammonium iodide respectively with platinic 
jhloride solution and washing the precipitates obtained with ether, 
gia method, however, did not lead to the preparation of pure 
compounds, and he necessarily failed'^to arrive at a definite conclu- 
sion. 

The following double iodides have been directly obtained as 
Hack, crystalline precipitates by adding platinic chloride to solu- 
tions of alkali and substituted ammonium iodides, but it has been 
found that double platinic iodides of sodinm and alkaline earth 
metals could not be precipitated similarly owing to their extreme 
iolubility. 

Rubidium Platini-iodide. 

This salt is not so soluble as the potassium salt, as was to be 
expected from a comparison of the solubility of the platinichlorides. 
Hence it was obtained from a tolerably concentrated solution as a 
black, crystalline precipitate. It is moderately soluble in water ; 

0-3321 gave 0-4884 Agl. 1=67-73. 

KboPtI, requires 1=67-55 per cent. 

Caesium Platini-iodide. 

This is a sparingly soluble salt, and was obtained by precipitation 
of dilute solutions : 

01037 gave 0-1251 Agl. 1 = 62-99. 

CsjPtlj requires 1=62 36 per cent. 

It is a black powder, only sparingly 'soluble in water, forming a 
faintly-coloured solution. 'Its sparing solubility is quite in keeping 
with the intense electropoeitiveness of the metal, and it is one of 
tie most stable platini-iodides. 


Methylammonium Platini-iodide . 

This was obtained as a black precipitate, which was washed and 
dried in the desiccator over sulphuric acid : 

(1-2239 gave 0-0424 Pt. Pt= 18-92. 

“1021 „ 0-1416 Agl. 1=74-96. 

2CH5N,H2Ptl8 requires Pt=19 09; 1 = 74 63 per cent. 

This salt is freely soluble in water, but less so than the corre- 
sponding salt with ammonium iodide, forming a deep red solution. 
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As a general rule it may be laid down that the solubility ij 
dependent on the weight of the ammonium base, Salts with thj 
quaternary bases being the least soluble. This salt is sparingly 
soluble in a mixture of alcohol and ether, from which it may hj 
crystallised. ^ 

Elhylammoniam Platini-iodide. ' 

This compound is obtained as a crystalline, black precipitate 
soluble in water to a red solution. It was dried in the desiccator 
over sulphuric acid : 

0-2132 gave 0-0400 Pt. Pt= 18-76. 

2CjH,N,H2PtIa requires Pt= 18-59 per cent. 

Allylammonium Platiniiodide. 

To a concentrated solution of allylammonium iodide a 10 per 
cent, solution of platinic chloride was added ; the solution became 
dark red, and in a few seconds a mass of slender crystals precipi- 
tated. These were collected, washed with a little water, and dried 
in the desiccator: 

0-;044 gave 0-0189 Pt. Pt= 18-10. 

2 CsH,N,HjPtl 5 requires Pt= 1817 per cent. 

AnUinium Platini-iodide. 

This is obtained as a black powder moderately soluble in water, 
giving a dark red solution ; 

0-2879 gave 0 0493 Pt. Pt= 17-13. 

dCjHjNjHjPtlj requires Pt= 17-06 per cent. 

Dimethylammonium Platini-iodide, 

The compound is a black powder, soluble in water to a red 
solution. The solubility of this iodide is less than the primary 
ammonium platini-iodides : 

0-2611 gave 0-0488 Pt. Pt=18-69. 

0-1037 „ 0-1368 Agl. 1=72-27. 

2CjH,N,H2PtI, requires Pt=18-59; 1=72-64 per cent. 

Diethylammoniam Platini-iodide. 

The compound was obtained as a black precipitate; 

0-2035 gave 0 0361 Pt. Pt= 17-74. 

2C4Hi]N,HjPtI, requires Pt=17-64 per cent. 
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Tnnethylammonium Plafinpiodide. 

This compound is obtained as a black precipitate from moder- 
,tely dilute solution : 

0-2016 gave 0-0368 Pt. Pt=18-25. 

0 0936 „ 0-1218 Agl. 1=70-32. 

aCj^N.HjPtl^ requires Pt=18-10; 1 = 70 76 per cent. 


Triethylammonium PlatiniAodide. 

This is a black powder, sparingly soluble in -water : 
0-2139 gave .0-0364 Pt. Pb=17-01. 

^CgHjgNjHgPtlj requires Pt=16-88 per cent. 


T etrarnethylammonium Platini-iodide. 

Tetramethylammonium iodide is generally prepared by heating 
methyl iodide with alcoholic ammonia in a sealed tube. It was, 
however, obtained rapidly, and in a very short time by shaking 
in a stout, stoppered bottle a mixture of methyl iodide, aqueous 
ammonia, and methyl alcohol, the latter being added to facilitate 
the mixing of the iodide with aqueous ammonia. Heat was gradu- 
ally developed, and a homogeneous mixture was obtained with the 
deposition of a fine, crystalline powder. By the time the bottle 
cooled, the deposition was complete. The crystals were washed with 
methyl alcohol and dried. The purity of the sample was ascer- 
tained by an iodine estimation. (Found, 1=6312. Calc., 1=6318 
per cent.) 

The double iodide was obtained as a black precipitate from 
moderately dilute solutions. It is sparingly soluble in water, giving 
a winered solution : 

0-2677 gave 0-0472 Pt. Pt=17-62. 

2 C 4 H^I,Ptl 4 requires Pt= 17-64 per cent. 

T etraethylammonittm Plaiini-iodide. 

Unlike the compound just described, this has a red colour, and is 
very sparingly soluble in water ; 

0 2810 gave 0-0456 Pt. Pb= 16-23. 

2 CjHj(|NI,Ptl 4 requires P6=16-02 per cent. 

Pyridinium Platini-iodide, 

This compound is precipitated on adding platinic chloride to a 
nirate solution of pyridine hydriodide. The substance was obtained 
in an extremely fine state of division, and was difficult to wash. 

VOL. OIU. 
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The salt was dried as usual, and had a red tinge similar to that of 
the preceding compound. This red tinge may he characteristic 
very heavily substituted ammonium bases, since it is absent in th# 
case of the lower members: 

0-2065 gave 0-0365 Pt. Pt=17-63. I 

2C5H5N,Hs[PtI, requires Pt= 17-47 per cent. 

The reaction exemplified above may be used as a convenient 
analytical method for controlling the purity and composition oI 
bases which are directly obtainable from reaction mixtures as 
iodides. Hitherto such iodides had to be converted into the 
chlorides through the hydroxides, and finally the platinichloride 
had to be prepared. It is, however, unnecessary to convert the 
iodide into its chloride, it being only requisite to add pktinic 
chloride to the iodide solution direct, and to estimate platinum ij 
the precipitated salt. 

It may be pointed out that Peterson {Zeitsch. anorg, Chen., 
1898, 19, 59), in describing the volumetric estimation of platinum, 
mentioned that platinic iodide is unstable, decomposing into 
platinous iodide and iodine. It is evident, however, from the 
isolation of platinic iodide itself by Lassaigne that Peterson’s view 
as to the decomposability of platinic iodide is incorrect, and he was 
led to this conclusion by the fact that the reddish-brown solution 
can be titrated with thiosulphate. The titration becomes possible 
by the fact that sodium thiosulphate decompoees platinic iodide 
itself in combination with alkali and ammonium iodides. 


T’/ee Double Cupric Iodides . 

By adding cupric chloride to solutions of the substituted 
ammonium iodides, a series of double salts with cupric iodide has 
been obtained. These double iodides are, however, highly unstable, 
and can only be prepared with difificulty, since they are readily 
decomposable by water into cuprous iodide, iodine, and the respec- 
tive ammonium iodide. In this reaction the cupric iodide which is 
liberated in the presence of a large excess of substituted ammonium 
iodide finds a favourable opportunity of combining with the latter, 
and precipitates as an ammonium cupri-iodide. It is, in fact, the 
simultaneous combination with substituted ammonium iodides 
during the liberation of cupric iodide in the nascent state that makes 
the existence of these double cupric iodides possible, the ammonium 
iodides contributing materially to their formation by reason of their 
affiirity towards iodine. 

The formation of double cupric iodides with alkali metals an 
ammonia has been found to fail, the reaction taking the usu 
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course. Iodides of ammonium bases which are heavily substituted, 
yield these double iodides with great facility. It is to be noticed 
tlst the more heavily the ammonium base is substituted the more 
stable is the double cupric iodide obtained with it. With those 
aoimoaium bases which are very lightly substituted, the double 
Iodides could not be formed at all. With tolerably heavily substi- 
tuted bases, the formation is somewhat difdcult, and saturated 
solutions of the ammonium iodide must be used, since the double 
salt Is decomposable by water, and might be precipitated in a 
decomposed state, mixed with free iodine; for instance, when a 
concentrated solution of cupric chloride is added to an excess of a 
aturated solution of tetraethylammonium iodide, a bricksred pre- 
cipitate is obtained, which, when washed with water, decomposes, 
evidently owing to the decomposition of combined cupric iodide 
into cuprous iodide and iodine, which latter imparts a black colour 
to the precipitate. This behaviour is common to nearly all double 
iodides of this series, but there is a difference in the degree of 
decomposition depending on the weight of the base. In the same 
way, pyridinium iodide gives a salt which cannot be washed without 
turning black, and the salt with quinolinium iodide behaves 
similarly. It is interesting to note that these salts during their 
decomposition by water lose their crystalline shape, the whole con- 
gealing to a black, plastic mass. Tetrapropylammonium cupri- 
iodide has been found to be the most stable of all the double iodides 
tlat have been hitherto prepared, so much so that it can be washed 
freely with water, and remains undecomposed even when treated 
with large quantities of water. 

It has to be noted that two series of salts have been obtained; 
fw example, with tetraethylammonium iodide, as also with pyri- 
dinium or quinolinium iodide, salts of the type 2NR,I, Culj, or 
(NRJ.CuI^ are formed; but with tetrapropylammonium iodide a 
salt of the type NRJ, CuR, or NR^CuIj is formed. 


Tetraethylammonium Cupri-iodide . 

This was obtained as a brown precipitate by adding a concen- 
nted solution of cupric chloride to a concentrated solution of 
toethylamraonium iodide. It is important to note that during 
e washing of the salt the upper layer suddenly turns black, owing 
wtte decomposition of the salt as mentioned above. However, the 
mmposition was avoided by using a small quantity of water : 

0'2031 gave 0-0178 CuO. Cu=7-00. 

2CgHj(NI,CuIj requires Ou=:7-58 per cent. 


K F 2 
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Telrapropylammonium Cupri^wdidt. 

This compound was obtained as a brick-red precipitate, which v(a, 
washed with water, and dried in the desiccator. The salt is faiijj 
stable, and can be washed freely without being debomposed. It hj, 
the formula N(C 8 Hj) 4 l,CnIj: 

0-2238 gave 0-0276 CuO. Cu=9-86. 

C]2525NI,CuIj requires Cu= 10-12 per cent. 

Pyridinium Cupririodide. 

This salt was obtained by precipitating a concentrated solution 
of pyridine hydriodide by cupric chloride. It was collected by tie 
aid of the pump so as to free it from the adhering mother liquor 
as far as practicable. The salt could not be washed, since the 
addition of only a small quantity of water has the eScct of 
blackening, and hence decomposing the salt : 

0-2512 gave 0 0249 CuO. Ctt=7-92. 

2C5HjN,2HI,Cul2 requires Cu = 8-62 per cent. 

Quinolinium Cupri-iodide. 

This was obtained as a brick-red precipitate by the usual method. 
It cannot be washed for reasons previously indicated, and when 
added to a large volume of water, turns black, and its crystalline 
shape is lost, the whole congealing to a black, plastic mass : 

0-2819 gave 0 0232 CuO. Cu=7-14. 

0-3215 „ 0-0289 Cu^S. Cu=7-18. 

2C,H7N,2HI,Cul2 requires Cu = 7-58 per cent. 

The low percentage of copper in the above salts is due to tie 
impossibility of washing the salt free from the adhering ammonium 
iodides. 

I take the opportunity to express my best thanks to Prof. P. 0. 
Ray for his encouragement in carrying on the above investigation. 

CHEMlCil, LABOBATOBY. 

PkBSIDESCV CoiLEOE, Cawutia. 
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ll^The Absorption Spectra of Simple Aliphatic 
Substances in Solutions and as Vapours. Part II. 
Unsaturated Aldehydes and Ketones. 

By John EnirAiur Pravis and Nial Patrick McCleland. 

Ik a previous communication (T., 1912, 101, 1810) the authors 
have given an account of the absorption spectra of various saturated 
aliphatic aldehydes and ketones in solutions, vapours, and thin 
films. 

The aim of the present paper is to describe a series of observations 
of the absorption spectra in the ultra-violet regions of various 
uisaturated aldehydes and ketones when in solution and as vapours, 
and to compare them with several of their corresponding alcohol 
and acid derivatives. 

The following substances were examined: acraldehyde, croton- 
aldehyde, citral, aUylacetone, methyl allyl ketone, methyl propenyl 
ketone, mesityl oxide, phorone, allyl alcohol, allyl bromide, and 
crotonic add. 

The experimental methods have been described before. The 
jubstaaces were obtained by methods which are. well known with 
the exception, perha^, of methyl allyl ketone, and this was prepared 
by the method described by Blaise (Comft. rend., 1904, 138, 284) 
We have to thank Mr. E. J. Holmyard for the specimen of citral. 


Solutions. 


.icraldehyde.—rhi absorption curve of this substance in alcohol 
baa been drawn (Fig. 1, 1), from which it will be seen that there is 
one band the head of which is at about 1/A 3150. 

Cntonaldehyde—'^he, absorption curve (Pig. 1, U) shows one 
hand at l/\ 3130, which is weaker than that of acraldehyde 
COral.-The absorption curve (Fig. 1, HI) shows a very weak 
ltd at 1/ A 3030; and, on the more refrangible side, a still weaker 
me at 1/A 4300, which, on the original photograph, appears more 
like a rapid extension of the rays between about A 2500— A 2280. 

.ISy^Mtone.— The absorption curve (Fig. 2, I) shows one band 
ati|\3620. 


-ffeitone.-The absorption curve of the substance in 
'her (Fig, 2, II) shows one hand at 1/A 3450. 

in rff F’ctone.— The absorption curve of the substance 

ven, * 1 /A 3100. The band is 

J similar to that of methyl allyl ketone, and differs mainly in 
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Mesityl Oxide . — The curve (Fig. 2, TV) shows a very weak band 
at about 1 / A 3200, which is weaker than the corresponding band of 
methyl allyl ketone and a second very weak band at 1 /A 4200 
which on the photograph is more like a rapid extension of the rayg' 

Fio. 1. 


OaciUation freqiuncUs. 

2d 32 36 40 44 48 



I. yicraldehydr. IV. AUyl bromide. 

II. Crotonaldehyde. Y. Crotonie add. 

III. Citral. VI. Allyl alcohol. 


between \ 2500 — \ 2200, and it corresponds with the more refrang- 
ible band of phorone. 

Phorone.— 'BakeT and Baly (T., 1907, 91, 1128) showed that tlie 
substan(» in solution had two bands, one at l/ \ 2860, and a stronger 
band at l/\3730 in much weaker solutions. The authors have 
confirmed this observation. 

Allyl A/coAof.— Hartley (T., 1881, 39, 153), Drossbach {Ber., 
1S02, 35, 1486), and Magini (Nuovo dm., 1903, [v], 6, 343) have 
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,|) 0 wn that solutions of this substance had no bands. The authors 
iiave repeated the experimente, and have drawn the line of general 
jbsotplion (Fig. 1, VI). 

iUyl ilropfide.— Ethereal solutions of this substance were also 
jjamiiied, but , no bands were observed. The line of general 
absorption has been drawn (Fig. 1, IV), 
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SO nim. Jf/10 


30 mm. sV/lOO .s 


30 mm. il//1000 ‘-5 


30 mm. Jf/10,000 


I. Allylaeetone. ' III. Methyl propenyl k^e. 

II, Me&yl aUyl keione. IV. oxide. 


Grotonic Acid , — Solutions of this substance showed no band at 
any dilution. The line of general absorption has been drawn 
(Kg.l.V). Stewart (T., 1907, 91, 203) bad also obtained a similar 

resnlt. 

Rtsttlk of the Examination of the Solutions . — The results of the 
iwestigation of the absorption of the solutions are that the 
sldehydes and the ketones alone show specific absorption bands, 
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the lighter substances having one band, and the heavier mesityl 
oxide, phprone, and citral showing two bands. 

Vapour$. 

Aeraldehyde . — The absorption by the vApour of this substance 
may be described as a broad band, the less refrangible edge of whict 
is broken up into a series of finer bands. The following table 
contains the measurements of the more refrangible edges of these 
narrow bands observed in the vapour, in a 200 mm. tube at 22“ 
'and 253 mm. pressure, using an acetylene light as the source ol 
radiation. The vapour was also investigated at temperatures vary, 
ing from 17° to 90°, and at increased pressures, the chief effect being 
that the weaker bands became stronger and more diffuse, and the 
general absorption was gradually extended towards the less refrang- 
ible regions. It is proposed to study these bands later with an 
instrument of greater dispersion than was available at the time. 

Table A. 

The Absorption Bands of Aeraldehyde Vapour in a 200 mm. Tnh 
at 22° and 253 mm. Pressure. 

Abbreviations: w.=weak; v.w. = very weak; mod.w.= moderately 
weak; str.=8trong; f.str.=fairly strong; diff. = diffuse ; narr.= 
narrow. 


X. 

X. 

A. 

4080 v.w. 

^3775 str. 

3010 v.w. 

4040 w. 

3765 w., narr. 

8000 „ 

4025 w. 

4010 r.w. 

3755 V.W., narr. 

8590^3585 mod. wide 

8740 „ 

3580 mod.w. 

3975 V.W., diff. 

U730 „ „ 

3570 „ 

3930 „ „ 

3710 w. 

8505 „ 

3895 w. 

3700 w., diff. 

8560 „ 

3890 V.W., narr. 

3695 w. 

f3555 w. 

3870 T.w. 

3685 mod. str. k wide 

3550 w. 

'3850 atr., mod. wide 

• 3’.ro-' 3660 mod. str. 

r 3540 w. 

3830 f.str. „ 

k wide 

3535 w. 

3820 w. , narr. 

3055—3650 mod. str. 

3520 mod. w. 

3810 „ „ 

k wide 

3515 v.w. 

8800 „ „ 

3640 mod. w. 

f 3510—8490 w. 

.3790 „ „ 

J 

t3630 „ ^ 

3480-3475 v.w. 

f 3625 

3465 v.w. 


t3620 „ 

8460 


r3618 „ 

.3450 H 


[ 3615 



At about A 3440 a broad band begins; and, using the cadmium 
spark as the source of light, a photograph showed that it extended 
at 22° and 750 mm., to about A 3060, and was diffuse on the.moij 
refrangible edge. Beyond this, the rays were transmitted ifi abou 
A 2270, where general absorption began. 
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There are several groups of the bands which are quite comparable 
io their general appearance, and amongst those the two groups 
and 4'" are unmissable. Also, there are several series of 
doublets and triplets representing bands of very similar appear- 
ance. 

Crotoaah/eAycfe.— The absorption by the vapour of this substance 
may, like that of acraldehyde, be described as a broad band, the 
lees refrangible edge of which is broken up into a series of weak, 
narrow bands. The following table contains the measurements of 
the more refrangible edges of the finer bands observed in a 200 mm. 
tube at 16° and 751 mm. pressure, using an acetylene light as a 
source of radiation. The vapour was also examined at temperatures 
ranging from 16° to 90° and at increased pressures, the chief effect 
being that the weaker bands became stronger and more diffuse, and 
some of them widened into each other, whilst the general absorption 
extended more towards the leas refrangible regions. 


Table B. 


the Absorption Bands of CrotonSdehyde Vapour in a 200 mm. 
Tubs at 16° and 751 mm. Pressure. 


Abbreviations: w. = weak; v.w.=very weak; mod.w.=moderately 
weak; mod.8tr.= moderately strong. 


A. 

3955 w. 

3785 T. w. 
3775 „ 

8760 mod, atr. 
/ 3730 V.W. 

1 3720 „ 

3700 „ 

3690 w. 
/3676 v.w. 

1 3670 „ 


A. 

f 3640 v.w. 

1 3635 „ 

.| 3600 „ 

\ 8590 ,, 

3570 Jiiod, w. 
3560 7.W. 
3550 „ 

3540 „ 


On the more refrangible side of A 3540 there are also several very 
weak finer bands, but they are too faint to measure them with 
any degree of accuracy. The broad band on the more refrangible 
side of the narrow bands expands and covers over some of the finer 
bands at increased temperatures and pressures. The position of the 
broad band, using the copper spark as the source of light, may be 
described as follows: 

Presgure 
in mm. 

^0 851 The rays were ebaorbed between A 3500— A 3050 and then 

yt Qg, transmitted to A2470, when geni-ral absorption began. 

The laya were absorbed between A 3660— A 2910 and then 
go transmitted to A 2610, when general absorption bt-gan. 

yj 1 I he rays were absorbed between A 3700— A 2830 and then 
transmitted to A 2600, when general absorption began. 
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The bands are not so strong as those of acraldehyde; they 
fewer in number, and they appear to consist mainly of doublets 
Cilrof.— There was considerable difficulty in the study of tij 
vapour of this substance in consequence of its high boiling poiaj 
and the weakness of the bands. When several drops of the liquiij 
were placed in the 200 mm. absorption tube, the following pheno. 
mena were observed ; 


Presatire 

The raya wers tnmsmitted to about x 2230. 

», ,» „ X2270. 

»» » „ X 2400. 

,p P> X2480. 

»» j* »» X 2660| and there Were 

traces of a weakening between X 3300— x 8050. 

The rays were transmitted to about X2660, and there 
was a more marked weakening between X 8300— x SOSO. 

That is to say, between 30° and 46° there was a rapid absorption 
of the rays on the more refrangible side between X 2400 — X 2270 
denoting a very weak band, and comparable with a very weak 
solution band on the more refrangible side, and also traces of a 
very weak band on the less refrangible side between X 3300— X 3030 
and comparable with the corresponding solution band. There were 
uo traces of a resolution into a series of finer bands. 


in mm. 


12 

753 

30 

797 

4S 

823 

60 

853 

76 

883 

90 

913 


AUylac clone. 



Pressure 


e. 

in mm. 


16 

759 

The rays were transmitted to X 2120. 

30 

803 

»» »» i» >> X2130. 

46 

829 

» » » „X2140. 

60 

859 

>1 >p PI p, X 2150 ; bnt they were weak 

betweeu X 2950— X 2620. 

76 

889 

The rays were transmitted to X 2960 ; they were then 
absorbed to abont x 2530, and then transmitted to 
X 2170. 

90 

919 

The rays were absorbed between X 3070— X2SS0, althongh 
the Cd lines 2748 and 2678 were feebly visible, and 
the series of Cd tinea x 2329 to x 2265 were strong. 


That is to say, the vapour of aHylacetone has on& band compar- 
able with the solution band, and it is not resolved into a series of 
finer bands. 


Methyl AUyl Ketone, 

Pressure 
f. in mm. 

13 747 The rays were transmitted to about X 2330. 

80 781 „ „ „ X 2400, but they were weak 

between about A 3000— X 2760. 

45 617 The rays were absorbed between X 3050— X 2700 and then 

transmitted to X2440. 
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Pressure 
2 °, in mm. 

S47 The nys were absorbed between X 3100~X 2650 and then 
, transmitted to A 2480. 

75 877 The rays were transmitted to A 8260 ; the Cd line 2578 

was jnst visible. 

go 023 The rays were transmitted to X 8400. 

The observations show* that the vapour of methyl ally! ketone 
jg one band comparable with tlie solution band, and that it is not 
■solved into a series of finer bands. 


c. 

Pressure, 
in mm. 

Methyl Fropenyl Ketone. 

12 

741 

The rays were transmitted to A 2410. 

30 

786 

„ ,, ,, A2470, but there was a 

little weakening between about A 3300— A 3060. 

45 

811 

The rays were transmitted to A 2690, but there was a 
definite weakening between about A 3400— A 3020. 

60 

841 

The rays were absorbed between about A 8600— A 8000 sud 
then transmitted to A 2740. 

76 

871 

The rays were transmitted to about A 3570, but the Cd 
lines 8466, 2980, 2880, 2748 were just visible. 

90 

901 

The rays were transmitted to 3620. 


These observations show that the vapour of methyl propenyl 
:etone has one band comparable with the solution band, and that 
i ig not resolved into finer bands. 


16 

30 

45 


75 

90 


Mesityl Oxide. 

Prsssurs 
in mm. 

747 The rays were transmitted to x 2510. 

791 „ „ „ X2860. 

817 „ „ „ A 2610, bat they were weak 

between A S450->3020. 

847 The rays were absorbed between X3600 — A 2890 and 
then transmitted to A 2640. 

877 The rays were absorbed between A 3650— A 2820 and 
then transmitted to A 2670. 

907 The rays were absorbed between A 3710— A 2770 and 
then transmitted to A 2690. 


Experiments were conducted at 12^^ and 740 mm. pressure when 
the absorption tube contained a very small quantity of the vapour 
af mesityl oxide, in order to see if there were any traces of a more 
refrangible band comparable with that of the solution. It was 
Doticed that the rays were transmitted to about A 2370; there was 
weak absorption to about A 2300, and then complete absorption 
t*Jond. This is comparable with the more refrangible solution 
hand. So that there were two vapour bands, which were not resolved 
into finer bands. The continuous spectrum of an acetylene lamp 
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was also used to investigate the less refrangible band, but to Jj, 
bands were observed. 

PhoTont. 



Pressure 



in mra. 


IS 

745 

The rays wew transmitted to \ 2480 ; they became weak 
op to about X 2250, and then feebly transmitted to 
X2180. 

20 

775 

The rays were transmitted to 1 2550 ; they were absorbed 
to a^ut X 2330, and then feebly transmitted to about 

X 2170. 

30 

739 

The rays were transmitted to X 2660. 

45 

815 

» „ „X2710. 

60 

845 

» „ „X2740. 

75 

875 

„ >1 >F X 2780, but they were weak 

between X 3900— X 3450. 

90 

905 

The rays were transmitted to X 4000 ; they were absorbed 
from X 4000— X 3350, and then transmitted to \ 2810. 

100 

921 

The rays were absorbed between A 4010 — X 3320, and then 
transmitted to X 2850. 

That is to say, there were two bands comparable with the solution 


bands; but there was no resolution of these bands into a series of 
fine bands, similar to those observed in acraldehyde and crotot- 


aldehyde. The continuous spectrum of an acetylene lamp was also 
used to investigate the less refrangible band, but no fine bands 
were observed. 


f. 

Pressure 
in mm. 

AUyl Alcohol. 

30 

808 

The rays were transmitted to X 2100. 

45 

834 

„ „ „ „ A 2200. 

60 

864 

„ „ .. » x22ro. 

75 

894 

„ „ „ „ X2500 ; the series of Cd 

lines X 2329— X 2265 were visible. 

90 

924 

The rays were transmitted to X 2630. 


Thd light of an acetylene lamp was also used to investigate Uie 
lees refrangible regions to about \ 2800 , but no bands mie 
observed. 


Alli/l Bromide. 


15 

Pressure 
in mm. 
784 

The rays were transmitted to A 2590, 

30 

808 

1, A2S70. 

45 

834 

A 2720. 

60 

864 

„ „ „ A 2760. 

75 

894 

,, ,, ,, ,, A 2850. 

90 

924 

„ A 3140. 


That is to say, neither the vapours of allyl alcohol nor allyl 
bromide showed any trace of absorption bands. The whole of tbs 
bands found in acraldehyde have completely disappeared. 
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Croiomt Acid. 

The rajB were transmitted to X2t80. 

I) j» j» ^ 2150. 

„ „ „ X2190. 

i% »» » if A 2230. 

,» „ „ X2270, the series of C5d 

lines X ^29—2265 were very weak. 

The rays were transmitted to X2570; the Cd lines 
X 2821 and X 2818 were just visible. 

An acetylene lamp was alao used for the less refrangible regions; 
hut no baud was observed. The experiments show that the vapour 
of crotonic acid has no band; the whole of the bands found in 
crotonaldehyde have completely disappeared. 

Sesults of the Examination of the Vapours . — The results of the 
taponrs are to show that only in acraldehyde and crotonaldehyde are 
there a eeiies of fine bands on the less refrangible edges of a large 

strong band. None of these narrow bands occurs in the other 

ketones and aldehydes, which are characterised by wide bands 
comparable with the solution bands. Further, the corresponding 
alcohol, halogen derivative, and acid show no specific absorption, 
results which were similar in the solutions of these substances. 

Discuision of the Results . — ^The more important results of this 
investigation are; (1) the considerable number of narrow bands 
found in the vapours of acraldehyde and crotonaldehyde, and which 
are absent from their solutions; (2) the absence of similar narrow 
bands from the vapours of other unsaturated aldehydes, ketones, 
alcohol, and acid; and the close similarity of their specific and 
general absorptions with those of the solutions. 

If the absorption spectrum of acraldehyde is compared with that 
of propionaldehyde (foe. cit.), it will be noticed that the difference 
lies in a considerable shift of the baud towards the less refrangible 
part of the spectrum, accompanied by its resolution into a series of 
narrow bauds in the vapours. It is suggested that this is caused 
by the introduction of the ethenoid linking into the aldehyde, and 
that the change produces an effect comparable with that observed 
by the introduction of a second carbonyl group ; and, further, that 
although all the atoms in a molecule are concerned in the final 
result, the fundamental influence originates in these primary oscil- 
lation centres. The results of this change were described by the 
authors in the first paper of this series (ioc. cit.), and differ from 
those described above in the position of the less refrangible band, 
and in the fact that the more refrangible diffuse band of glyoxal 
and of dimethyl diketone is not observed in the spectrum of 


Pressure 
in mm. 
764 
808 
834 
864 
864 
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acraldehyde nor of crotoaaldeliyde, although it appears ig 
spectra of mesityl oxide, of dtral, and of phorone. 

Now the bands in glyoxal have been explained as the result ot 
the interaction of two primary oscillation centres; and it 
suggested that they are the consequence ot lel^ron vibratioj, 
governed by the laws expressed by the following equations * : 

^ rg + c* = £cospt. 

The authors propose to extend this explanation to the present 
case, on the assumption that an ethenoid linking also can funchon 
as a primary oscillation centre. A difficulty arises from tie 
absence of direct observation of specific absorption in substance! 
such as ethylene, which have been found to be absolutely traus- 
patent within the limits available for ordinary observation in the 
ultraviolet. The possibility of selective absorption in the regions 
beyond 1/A 5000 must not, however, be forgotten. The report of 
the Committee of the British Association (Portsmouth, 1911) on 
dynamic isomerism indicates the possibility of the head of a band 
at A 1700 (1 /A 5800) in allyl alcohol, a region which is far beyond 
the reach of a photographic plate. It is, therefore, not improbable 
that the absorption shown by these substances originates in tie 
hypothetical band of the ethenoid linking, strengthened and 
widened by the influence of the substituent. 

If, then, it be assumed that the double bond is a primary oscilla- 
tion centre, equations can be applied differing from the above only 
in the inequality of the coefficients in the two equations, since tie 
two centres of absorption are no longer similar. The deductions 
from the equations are (1) that in acraldehyde and similarly con- 
stituted substances there will be two bands, namely, one, originating 
in the carbonyl group, in the less refrangible regions of the 
spectrum; and the other, originating in the ethenoid linking, in 
the region of very short wave-lengths; and (2) that the less refrang- 
ible band will show a tendency to break up into a series of £ne 
bands or lines. The second of the two bands is, in the lower 
members of the series, outside the region ordinarily examined; but 
it appears on weighting the molecule in the neighbourhood of the 
ethenoid double bond, as in mesityl oxide, citral, and phorone. In 
the latter substances there are two ethenoid linkings, but the 
interaction between them is likely to be negligible, even in the case 
of phorone, since they are not adjacent. They will, therefore, 

• These equations were misprinleii in the original paper. 
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jierely reinforce one another in their action on the carbonyl group. 
Xhis may explain the colour of phorone, where the band is dis- 
placed sufScienUy into the visible spectrum for the colW to be 
noticed. In citral, however, the second double bond appears 
altogether too remote to produce any effect as regards colour, 
although the curving of the carhon chain might be thought to 
liring it into close proximity with the carbonyl group. In methyl 
ally! ketone and in allylacetonc, where the two originating oscilla- 
tion centres are separated by one and two methylene groups respec- 
tively, the phenomena observed are those indicated by the above 
iypotheais, the influence of the oscillation centres on one another 
falling off rapidly as their distance apart increases. , 

It will be noticed that, whereas the less refrangible bands of the 
vapours of acraldehyde and crotonaldehyde readily resolve them- 
selves into fine bands or lines (the former more readily than the 
latter), the higher members of the series do not show these pheno- 
mena This effect has been noticed in other substances, as, for 
example, in the benzene series (Hartley, Phil. Trans., 1908, A, 
208, 475), the pyridine series (Purvis, T., 1910, 97, 692), and by 
the authors in the aldehydes (lac. cit.). It seems to bear the inter- 
pretation of a general statement, namely, that, in a homologous 
series, as the molecular weight increases, the narrow vapour bands 
tend to coalesce into a single broad band. 

We venture to think that the theory may be applied to explain 
the colour of the quinones; for the internal vibrations of each of 
the carbonyl groups will be influenced by those of the two adjacent 
ethenoid linkings, and, in addition, by those of the other carbonyl 
group. Sufficient thrust is, therefore, developed on the band 
originating in this group so that colour is the result. When either 
the carbonyl groups are removed, as in quiuol, or the double bonds 
sjturated, as in cycfohexane-1 : 4-dione, the colour is destroyed, 
although there is still specific absorption in the ultraviolet. The 
colour of the fulgides may be explained on the same lines. 

It will be noticed that this suggestion is very similar to Arm- 
strong s theory in that colour is supposed to be caused by the 
presence of at least three unsatnrated groups in the molecule. The 
authors, however, think that their suggestion covers more of the 
*served phenomena. It explains, for example, the colour of 
methyl diketone and kindred substances, and it is unaffected by 
toe absence of colour in imino-y>-benzoquinone. 

It should be Added that the great influence of the carbonyl group 
"> e production of colour has previously been discussed by one 
(Purvis, T., 1910, 97, 2535; 1911, 99, 107), but at that time 
6 was not sufificient material for a more extensive development 
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of the subject; and in the case of none of these substances ■, 
possible to study the vapour. 

The authors are continuing the investigations with unsatmjtjj 
hydrocarbons and other substances, and they .desire to thsnt th 
Government Grant Committee of the Eoyal Society, by 
assistance some portion of the coat of the research was defrayed 

UmtiEsiTY Cheuical Laboratoev, 

Caubeidse. 


LII. — A. Novel Method for Resolving Externally 

Compensated Amines : Derivatives of d- and ]. 
Oxymethylenecamphor. 

By William Jackson Pope and John Read. 

Externally compensated amines are usually resolved into their 
optically active components by crystallisation with an optically 
active acid in the manner suggested and applied by Pasteur’ 
although the applications of this method of resolution have leeu 
greatly extended by the use of the optically active camphorsulphouic 
acids, as introduced by Pope and Peachey (T., 1898, 73, 893), it 
quite frequently proves unavailing, owing either to the formatiou 
of partly racemic compounds or to unfavourable solubility relationi 
between the two salts, dAdli and dAlB, produced. A method for 
resolving externally compensated primary amines, which embodied 
a new and useful idea, was devised by B. Erlenmeyer, jun. {Btr., 
1903, 36, 976; Anmden, 1904, 337, 307); this consists in condens- 
ing the amine with the aldehyde rf-helicin and separating the 
iT-helicin derivatives formed from the d- and the l-baae by fractions! 
crystallisation. Although the base is readily recovered from the 
condensation products by an easy hydrolyrais, it is not to be antici- 
pated that the method will prove of very general applicability; 
since the condensation products are glucosides their crystallisation 
may be expected to give difficulty. As is well known, other methods 
similar in character have been employed, but none have hitherto 
found extensive application. 

We have previously shown that the condensation jproducts formed 
from (f-oxymethylenecamphor and a primary or secondary externally 
compensated amine can be used for the purpose of ascertaining 
whether the amine used is externally compensated or potentially 
optically inactive (T., 1909, 96, 171); in the former case two con- 
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[ensst'® products are obtained, one containing the residue of the 
I, and the other of the f-base, whilst if the amine is potentially 
ntically inactive only one acidic amide results. More recently we 
(jve shown (T., 1912, 101, 2337) that the condensation product, 

■' decomposed quantitatively, by titration in 

ilcoiolic solution with bromine, yielding bromo-oxymethylene- 
•jjBphor and the hydrobromide of the amine, in accordance with 
ie following equations : 

CiCH'NXY 

nBr-CHBr-NXY 




*Rr- p „ ^CBrCHBr-NXY 
ORr*f’TTO ' 

+ HjO = +NHXY,HBr. 


These equations are very similar to those given by Aschan and 
Biiihl (Ber., 1894, 27, 2400) as representing the formation of 
bromo-oxymethylenecamphor and alkyl bromide by the action of 
bromine and water on the alkyl esters of oxyraethylenecamphor. 


d- and l-Oxymethylenecamphor. 

These substances were prepared from d- and ^camphor by Bishop, 
Claiseu, and Sinclair’s method (Annalen, 1894, 281, 331); the pre- 
viously unknown l-oxymethyknecamphor exhibits properties corre- 
sponding with those of its d-isomeride. The rotation constants and 
rotatory dispersions were determined with specimens which had 
been recrystallised from petroleum and left in a vacuum desiccator 
for two days; all the rotatory-power measurements given in the 
present paper were made, unless otherwise stated, on solutions 
prepared by making up the weight of material stated to 30 c.c. 
with the solvent, and examining the solution in a 4-dcm. tube 
at 20°. 


Solvent : Ethyl Alcohol. 


d-OzynuthyUTUcamphor. 

0*3027 grem. Time, 80 minutes. 

tlgsrewi." Hgyellow NSyeiiuw 

« -|9*77° -eS-lt’ +7*98° 

W +242 + 209 +198 

IM] +436 +376 +356 

Rotatory dispersions ; 1*224 ; 1*058. 
Time, 20 hours. 

“ +9*2r +7W +7*54" 

; , -t228 +198 +187 

W +411 +366 +336 

Rotatory dispersions: 1*221 1 1 * 060 . 

VOL cm. 


\ ■Ozyin.ethyleneMmjfkor. 
0*3023 gram. Time, 30 lumuteii. 

r* ' ’ ' a 

Hgyellow- Nayellow 

-9-65’ -8'85’ -7*87* 

-239 -207 -195 

-431 -378 -352 

1-226 ; 1*061. 

Time, 20 hours. 

^-9*ir ^^4* 

-226 -196 -185 

-407 -353 -882 

1*224 ; 1*062. 

a G 
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The potatory dispersions stated in this and the fallowing deU 
minations are, first, that for ami secondly, th« {jj 

Although the compounds exhibit marW 
rotation and the extent and velocity of the mutarotation are knovii 
to be dependent on the quantity and nature of the impurity preseat 
the above values agree well amongst themselves and with the valuei 
previously given for sodium light (T., 1909, 95 , 176). 

Externally compensated oxymethylenecamphor was prepared by 
allowing a solution of equal weights of the two components in ligjij 
petroleum to crystallise slowly; it is indistinguishable in appearance 
and ordinary properties from the active isomerides, and melts at 
the same temperature, namely, 80 — 81°. Like the latter substances 
it becomes pasty and yellow with lapse of time. 


d- and l-Bromo-oxymethylenecamphor. 

Considerable quantities of the bromo-oxymethylenecamphors were 
obtained in the course of the present work, and, as no standard 
determinations of the rotation constants of these substances hare 
been hitherto published, it is desirable to record the values. The 
following data refer to d-bromo-oxymethylenecamphor. 


Solvent: Ethyl Alcohol. 


0'3564 gram. Time, 30 minutes. 0'3664 gram. Time, two days, 



Hggre*n- 


Nay^lJow. 

HgjTMB- 


^^yello*. 

a ... 4 ,, 

+ 4 07" 

+ 3*63" 

+3*48" 

+ 8*94" 

+ 8*68" 

+ S'40’ 

w - 

+ 85*7 

+ 76*4 

+ 78*2 

+ 82*9 

+ 74*3 

+n'6 

[M]... 

+ 222 

+ 198 

+ 190 

+ 215 

+ 192 

+185 

Rotatoty dispersions : 1'170; 1*043. 


1*159; 1*038. 



Solvent 

; Ethyl Alcohol. 

Solvent: Benzene. 


rOlOO gram. Time, two days. 

0 '2549 gram. Time, 30 mmatea. 

a 

+ 11*58* 

+ 10'29" 

+9*91" 

' +3*14" 

+ 2*82” 

+ 274‘ 

[a] ... 

+ 86-0 

+ 76*4 

+ 73*6 

+ 92*4 

+ 83*0 

+80-6 

[M].., 

+ 223 

+ 198 

+ 191 

+ 289 

+ 215 

+209 


Rotatory dispersions : I '169; 1*033. 1'146; 1*029. 


Although this substance shows little evidence of the occurrence 
of dynamic isomerism, behaving as if it had the true aldehydic 
constitution, it exhibits a slight but appreciable mutarotation in 
alcoholic solution; the rotation values become constant after two 
days. No mutarotation is to be observed in the benzene solutions. 

l-Bromo-oxymethylenecamphor corresponds in properties with its 
enantiomorphously related isomeride. 
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Externally Compenmted Sromo-oxymethyhnecamphor. 

On crystallising equal quantities of the two optically active 
iaoaierides from alcohol the externally compensated substance is 
obtained in large, well-developed, almost square plates; it is less 
soluble than its components, forma much larger crystals, and 
exhibits no tendency to separate as an ml, as do the components. 
It melts at 46'5°, whilst the d- or f-iaomeride melts at 44°. Both 
the active and externally compensated substances crystallise in 
nearly square plates, which show extinctions bisecting the angles, 
and probably belong to the orthorhombic system. After melting on 
a microscope slide, the three substances solidify to plates 'exhibiting 
slight double refraction; the modification thus first formed soon 
changes to a form identical with that deposited from solution. The 
close similarity in behaviour between the active and inactive 
isomerides suggests that the latter is not a racemic compound, 
although this is indicated by its sparing solubility. 


\-Hydroxyhydrindamino-i-methylenecamphor, 




We have previously shown that externally compensated hydroxy- 
hydrindamine can be very easily and completely resolved into its 
optically active components by crystallisation with d- and 1-o-bromo- 
camphoMT-sulphonic acid (T., 1912, 101,. 758). As a preliminary 
to edscting the resolution of the base by means of (^xymethylene- 
camphor, the condensation products of the latter with the optically 
active amines were prepared. 

The calculated quantity of d-oxymethylenecamphor dissolved in 
alcohol is added to a solution of 1-hydroxyhydrindamine dissolved 
is 50 per cent, acetic acid, and the mixture warmed for a short 
time on the water-bath; dilute sodium hydroxide solution is then 
added, and the precipitated oil, which soon becomes semi-crystalline, 
washed with water and dissolved in warm alcohol. Water is added 
to the alcoholic solution in quantity just insufficient to produce 
turbidity, and the solution allowed to remain; \-hydroxyhydrind- 
mmo-i-methylenecamphoT is then slowly deposited in colourless, 
ax-sided, striated plates, which, after reci^allisation from aqueous 

to ol, melt at 122°. The crystals obtained are complex inter- 
Ptuetration twins of a uniaxial material, and are extremely soluble 

'» lUMt of the usual organic solvents, with the exception of light 
Ptholeum : ■ r s 


0 0953 gave 0 2689 COj and O'OTOd HjO. C = 76 95 ; H = 8-27. 
CaiHjsOjN requires C=^77-12; H=810 per cent. 

G O 2 
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This substance exhibits very marked mutarotation in benzejj 
ethyl alcoholic, and glacial acetic acid solutions. A benzene BoIutijiJ 
containing 0‘1552 gram in 30 c.c. gave the following values fot 
a: after 52 minutes, +0'58°j 92 minutes, +r09°; 162 minutej 
+ 1'7G°; after 18 hours, + 2-73°, and became conkant after 48 houi^ 
with +2'71° for the mercury-green line. An ethyl-alcoholic solutioj 
containing 0T490 gram in 30 c.c. similarly gave the followin, 
values of a: after 30 minutes, -t-310®; after 1 hour, -h 3'13°; after 
7 hours, -p3'34°; and a constant value of -f 3'68° after 72 houig 
A glacial acetic acid solution containing 0 0974 gram in 30 c.c 
gave the value of a +2 01° after 1 hour, and a constant value of 
-I r68° after 18 hours. 

After the rotatory powers of the above three solutions had 
become constant they were carefully determined, with the following 
results ; these values may be therefore taken as the constants for 
the material; 


Solution in benzene. Solution in ethyl alcohol. 


iiggr«n. 

Hgydiow. 

NAyeDeW 

Hggmu" 

Bgyallow. 


+2*71“ 

+ 2*21“ 

+ 2-05® 

+ 3*68" 

+ 3 *12“ 

+ 2 * 89 ’ 

+ 131 

+ 107 

+ 99-1 

+ 185 

+ 157 

+ 145 

+ 407 

+ 333 

+308 

+ 575 

+ 488 

+ 451 


Rotatory dis[)ersiona : 1*322; 1*078. 1*278; 1*080. 

Solution in glacial acetic acid. 

^ ' • 

Hggrtcn* Hg,,Uv*. HayalJo*. 

a +1*06° +1*40’ +1*33‘ 

W +128 +108 +102 

[M] +398 +386 +317 

Rotatory dispersions ; 1*248 ; 1*053. 

. Immediately after running bromine into an alcoholic solution of 
the substance until a faint, permanent yellow colour is obtained, 
the hydrobromide of the base separates in colourless, glistening 
needles; this salt is obtained in a pure condition by filtration and 
washing with acetone: 

0*2440 required 10*6 c.c. iV/lO-AgNOj. Br=34'72. 

C 9 HjiON,HBr requires Br=34*74 per cent. 

0*1556 gram, in 30 c.c. of aqueous solution, gave, for themercurj- 
green line, o —0*66°, whence [o] — 31'8° and [M] —73*2°. 

As the molecular rotatory power of 1-hydroxyhydrindamine hydro- 
chloride for mercury-green light in aqueous solution is [M] - J2 6 
(T., 1912, 101 , 770), the hydrobromide now described is pure. 

i-Hydroxyhydrindamino-d-methyleneeanifhoi;. 

This substance is prepared in a similar manner to the isomeride 
described above; it crystallises readily from aqueous alcohol in 
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(lusters of long, transparent needles, which soften at 116°, but only 
completely at 122°. It is the more soluble of the two 

isonierides : 

0 1020 gave 0-2875 CO^ and 0-0756 H 2 O. 0=76-87; H=8-29. 

requires C=77-12; H = 8‘10 per cent, 
d . Eydroxyhydrindamino - d - methylenecamphor exhibits very 
marked mutarotation in benzene solutions : 0-1545 gram, made up 
to 30 c.c. with benzene, gave the following values of a for the 
mercury-green line: after 52 minutes, 4-9 09°; after 82 minutes, 
4 . 900 “; after 142 minutes, 4-7-73°; after 24 hours, 4-3'95°; after 
54 hours the rotatory power became constant at a 4 - 3'92o. 0-1555 
Gram, made up to 30 c.c. with ethyl alcohol, similarly gave the 
following values of a: after 30 minutes, 4-9-83°; after 1 hour, 
4.978°; after 7 hours, 4-9-23°; after 72 hours the rotatory power 
became constant with a 4 - 7-79°. The following determinations 
establish the rotation constants of the substances after equilibrium 
lad become established in the two solutions just referred to : 


In benzene, 0‘1545 gtam. 

^ 

HggiMn. Hg, Allow. Nsyetlow. 

+8'92’ 4-S-37° 4-3-16° 

W +190 +164 +153 

[il] +592 , +609 +477 

Rotatory ilispersious : 1-241; T066. 


In ethyl alcohol, 0 1655 gram. 

Hgimii. Hg„ii„, Xa,,uo,. 

+ 7-79” +6-61' +6-27' 

+ 376 +335 +302 

+ 1169 +1042 +939 

1-242: 1-054. 


It is noteworthy that when the solutions of this substance in 
benzene and ethyl alcohol are examined immediately after being 
made up, the rotation constants are not greatly different in benzene 
and ethyl alcohol; the observed rotatory powers diminish rapidly 
ill benzene solutions until, when constancy is attained, the specific 
rotatory powers for the several wave-lengths are just about one-half 
as great in benzene as in alcoholic solution. Both the condensation 
products described above are very stable in the presence of boiling 
concentrated hydrochloric acid or hot concentrated sodium 
tydioxide solution. 

The i-hydroxyhydrindaminc hydrobromide obtained by treating 
fliydroiyhydrindaminocf-methylenecamphor with bromine and 
alcohol in the manner previously described was found to have the 
molecular rotatory power [M] +73-0° for the mercury-green line in 
dilute aqueous solution ; it is thus evidently a pure substance. 


Rmlution of Externally Compenmled Uydro'xyhydrindamine,. 

Externally compensated hydroxyhydrindamine hydrochloride is 
isso ved in 50 per cent, acetic acid and warmed with one molecular 
P'cportion of d-oxymethyleuecamphor iii alcoholic solution, the 
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product being isolated as iu the previously described cases. T], 
aqueous alcoholic solution of the condensation product, wJuj 
exposed in an open dish at the ordinary temperature, slowly depositj 
minute, glistening needles, melting at about 118°; further crops 
the same crystalline material are successively deposited, mixed 
a little oily matter, which is caused to redissolve by the addition 
of alcohol. 


The crude, crystalline deposit thus obtained proved to be practi 
cally pure f-hydroxyhydrindamino-d-methylenecamphor; 01435 
gram, made up to 30 c.c. with benzene, gave a constant value for 
the mercury-green line of o + 2'54° after 30 hours’ keeping; whence 
[a] +133°, the constant for the pure compound being [a] +13p 
On recrystallisation from aqueous alcohol the characteristic, asm. 
posite, six-sided plates of the substance are obtained ; OT608 gran 
made up to 30 c.c. with ethyl alcohol, gave a constant value of 
a +3'97° for the mercury-green line after 60 hours’ keeping; the 
specific rotatory power is thus [o] + 186°, a value identical with that 
for the pure substance stated above. 


The separation of the f-component as its d-inethylenecamphor 
derivative from the externally compensated amine can thus be 
effected very sharply indeed; as the isomeric d-hydroxyhydrind- 
amino-cf-methylenecamphor tends to separate as an oil, the isolation 
of the pure d-base is not conveniently attempted in the same opera- 
tion. In accordance with previous experience it is, however, 
obviously possible to separate the latter isomeride with the aid of 


1-oxymethylenecamphor. 


VUydroxyhydriiidiimiiie H ydrohrumide. 

This salt is conveniently obtained in a pure, crystalline condition, 
as previously indicated, by the action of bromine and alcohol on 
l-hydroxyhydrindamino-d-methylenecaraphor; it forms long, colour- 
less, glistening needles, and is very soluble in water : 

0'2246 required 9’7 c.c. TV'/TO-AgNOj. Br = 34‘63. 

CjHjjONjHBr requires Br=34'74 per cent. 

The rotation constants of the salt in aqueous solution were deter- 
mined for comparison with those of the hydrochloride (lot. cit, 


p. 770). 

Solvent : water, O‘1507. 


H^fnen* Hgyellow NayelloT- 


_0-64° -0-56° -0-53" 

[«] 

. -31-9 -27'4 -264 

m 

. -73-3 - 63-0 - 607 

[M] for the pure hydrochloride 

. -72-6 -63-4 -611 
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gesohiion of ExternoUj/ Com'penmted OrPhenyUthylamine. 

In a previous' paper we have-referred to the difiSculty of resolv- 
ing externally compensated o-phenylethylamine (T., 1909, 96, 172), 
and have shown that on treatment wjth ofoxymethylenecamphor it 
yields two isomeric condensation products, which are very stable 
towards hydrolysing agents. The less soluble product melts at 
145—148°, and was described in our previous paper as rf-a-phenyl- 
etbylamincHf-methyleneeamphor; the results obtained from its 
decomposition now show it to be l-a-phenylethylamino-dimethylene- 
camphor. The more soluble condensation product melting at 
112 — 114'5° is now proved to be somewhat impure d-a-phenylethyl- 
jraincHf-methylenecamphor; the corrected names will be applied to 
the substances in the following pages. 

J<i-Phenyl6thylamino-(f-oxymethylenccamphor is readily separated 
in a pure state and in good yield from the product of treating the 
externally compensated amine with d-oxymethylenecamphor ; its 
alcoholic solution readily decolorises bromine, but the hydrobromide 
of the base is not easily separated in a crystalline condition. The 
mixture of hydrobromide and d-bromo-oxymethylenecamphor 
obtained by the action of alcohol and bromine was therefore mixed 
with warm water and extracted with benzene; the aqueous solution 
of the hydrobromide was then treated with benzoyl chloride and 
sodium hydroxide, and benzoyl-f-o-phenylethylamine obtained. This 
substance separates from aqueous alcohol in fine, lustrous needles, 
melting at 119'5°, a lower value than that of 125'5° given by 
Marckwald and Mcth (Ben, 1905, 38 , 801); in a benzene solution 
containing 3'005 per cent, of the benzoyl derivative the latter 
workers obtained the specific rotatory power [ajj, -39'9°, whilst 
for the same concentration at 20° we obtained the nearly identical 
value of [ajn -40'1°. This concentration represents a practically 
saturated solution. Marckwald and Meth showed that the specific 
rotatory power of this compound varies in a remarkable manner 
with the solvent, and we now find that the values in benzene 
solutions change considerably with the concentration; the following 
three sets of determinations refer to benzene solutions at 20°. Set I 
was made in 2-dcm. tubes on a solution containing 0'6008 gram in 
20 C.C., the concentration being thus 3 004 per cent. ; solutions II 
aud III were examined in 4-dcm. tubes, and contained respectively 
0 7152 gram and 0'2384 gram in 30 c.c., the concentrations being 
thus 2'3840 and 0*7947 per cent. 


I. u. 

> !■ . I 


Hggmn. 







W] -137 

-2 •62" 

-2*41” 

-5*02* 

-4-36" -417 

-41 -9 

-40*1 

-52*6 

-45*7 -48*7 

-119 

“114 

“149 

-129 -191 

^tatory dispersions : 1 *203 ; 

1*048. 

1*204; 1 046. 
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HI. 


Hgiieaa. H|5yeIlow. NflyeUow. 

X -204“ -1-77“ -1-57" 

W -64-2 - 66-7 - 52-6 

[M] -182 -158 -149 


Rotatory dispersions ; 1*222; 1*08^. 

The <i-a-phenyl6thylamino-(i -methylenecamphor melting 
112 — 114'5° after subjection to a series of operations similar to 
that described in connexion with its isomeride, yielded a benzoj] 
derivative, which separated from aqueous alcohol in soft, opaqnj 
feathery needles, melting at 110 — 111°; a 2'7 per cent, benzene 
solution of the benzoyl derivative gave [o]i, + 26’0°. By compaii. 
son with the data given above for the benzoyl derivative of the 
pure f-base it is seen that it contains only 80 to 85 per cent, of 
benzoyl - cf - a - phenylethylamine. The methiod of resolving the 
externally compensated base now described is thus a very convenient 
one for the isolation of ba-phenylethylamine and its derivatives, but 
cannot be economically applied to the preparation of the enantio- 
morphously related component; this latter could naturally be 
obtained by the use of f-oxymethylenecamphor. 


Condensation of Oxymethyhneeam'phoT with d-a-Camphylamm. 


The primary base, a-camphylamine, 

§H!fcHVH*CH,*CH,*NH„ 

obtained by the reduction of o^campholenonitrile, has been but little 
studied ; as it exhibits only a small rotatory power of Oj, + 6° in a 
1-dcm. tube (Tieraann, Ber., 1896, 29, 3009) it might he expected 
to consist of a mixture of two enantiomorphously related isomerides. 
Our method of ascertaining whether an amine is potentially inactive 
or resolvable into stereoisomerides, with the aid of zf-oxymethylene- 
camphor, can be conveniently applied to this base,, and we have 
therefore examined its condensation products. 

Our preparation of d-o camphylamine boiled at 202 — 204“ under 
one atmosphere pressure, instead of at 194 — 196° as stated by 
Tieraann; its density was d= 0*8888 at 20°, and it gave the follow- 
ing results on examination in a 4-dcm. tube at 20° : 


Hg|r..D. Hgytllow. NOytUoV. 

a ■H4*62“ -US'Cr +13*80“ 

[«] +4*27 +3*92 +8*83 

[M] +6*53 +6*00 +5*86 

Rotatory dispersions ; 1*099 ; 1*023. 

Jhe tqtatory power is thus smaller than that pbservsd by 
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[ieuianni ** ^ further noteworthy that the rotatory dispersion 
ir Eg*, ®“ unusually low value. 

i^i-Camphylamino-lmetht/lenecampKor, 

On mixing an alcoholic solution of f-oxymethylenecamphor with 
solution of the base in dilute acetic acid the condensation product 
is immediately precipitated as an oil. After heating the mixture 
an the water-bath with the addition of sufficient alcohol to dissolve 
the oil, and allowing to cool slowly, a crystalline product separates; 
after collection and recrystallisation from warm acetone the com- 
Dound is obtained in glistening, colourless needles, melting rather 
indefinitely at about 140°. On alow crystallisation from acetone it 
separates in long, well-developed, transparent prisms, which exhibit 
a fibrous cleavage, and slowly turn pink on exposure to the air : 
0'1038 gave 0'3032 COj and 0‘0965 HjO. C=79’66; H = 10'40, 
CjjHjjON requires 0= 79-93; H=10-55 per cent. 

Since o-campbylamine is a primary amine it would be expected, 
in accordance with our previous results, that its d-methylenecamphor 
derivative would exhibit mutarotation in neutral solutions; the 
rotatory power of the alcoholic solutions does, indeed, change with 
lapse of time, although very slowly. 

Solvent: Ethyl Alcohol. 

0'1065 gram. Time, I hour. 0-5028 gram. Time, 1 hour. 

Hggxwn* Hg,ellflw. NSyeiiow. Hgynen- Hgj.ilDV. NUjtUow. 

« -4-17° -3-54° -3-33° -19-60° -16-69° -16-76° 

[s] -294 - 249 - 235 - 294 - 249 - 235 

[11] -925 -7S5 -739 -925 -784 -741 

Rotatory dispereions ; l'252t 1-063. 1-249 ; 1-059. 

The more dilute solution gave the following values of a for the 
mercury-green line; after 24 hours, -4-01°; after 72 hours, 
-3'91“; after 96 hours, -3-89°. The mutarotation, although 
slight, is therefore quite appreciable. 

i-a-Camphylamino-d-methylenecamphor. 

This substance is obtained in the same way as the foregoing, hut 
m the preparation great care must be taken to free the crude 
product from traces of the original amine and oxymethylene- 
camphor, because otherwise crystallisation cannot be induced. The 
crude product is therefore extracted with light petroleum, and the 
solution shaken several times with dilute sodium hydroxide, and 
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subsequently with dilute hydrochloric acid; this treatment j, 
repeated until crystalline maierial separates from the petrolem, 
solution. The solid deposit is crystallised from warm acetone, and 

is then obtained in fine, glistening needles, melting at 156 Iggo 

The pure compound is moderately soluble in |earm acetone, tm 
practically insoluble in light petroleum : 

01045 gave 0'3066 CO^ and 00970 HjO. 0=80 02; H = 1039, 
OaHjjON requires 0= 79 93; H=10'55 per cent. 

The following determinations of rotatory power were made witt 
an alcoholic solution containing O' 1000 gram in 30 c.c. one hour 
after solution : 

Hggrewn* Hgyaljow NayBUoW" 

1 +3-31“ +2-78“ +2'63” 

[a] +248 +209 +197 

[M] +782 + 657 + 621 

Rotatory dispersions : 1'259; 1'057. 

The observed rotatory' power, o, for mercury-green light changed 
in the following manner with lapse of time: after 26 hours 
+ 2'33°; after 42 hours, +2'02°; after 67 hours, +1'76°. The 
mutarotation is thus more rapid than in the case of the previously 
described isomeride; it is noteworthy that the rotatory dispersions 
of the two substances are nearly the same. 

As in the preparation of these two stereoisomerides no evidence 
was obtained of the formation of other products, it seems justifiable 
to conclude that the original base is an optically pure substance 
and that it may be described as d-ueamphylamine. 


Condensation of d-a-Camphylamine with H-Oxymethyleneeamphor. 

The condensation of <f-a-camphylamine with externally compeD- 
sated oxymcthylenecamphor occurs readily, and the product is 
caused to crystallise as described above. The resulting substance is, 
as is to be expected, a mixture of two stereoisomerides, but, owing 
apparently to the similar solubility of the isomerides and to the 
occurrence of tautomeric change, it was found impossible to effect 
a complete separation by fractional crystallisation. The specific 
rotatory power of the various fractions obtained varied between 
-66'4° and +6'0° in alcoholic solution for mercury-green light; 
no evidence was forthcoming in favour of the existence of a partly 
racemic compound which would have the specific rotatory power ot 
[o] - 23° for mercury-green light in alcoholic solution. 


Separation of A-Bornylamine and d-neoBornylamine. 
Considerable difficulties are frequently encountered in 


the 


attempt to separate the ck- and ira'is-isomerides qi aminqs whicll 
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contain several asymmetric carbon atoms in the molecule; in view 

tlie ease with which the resolution of externally compensated 
jjnines can be effected by the aid of the oxymethylenecamphors, it 
appeared desirable to apply the method to some instance of the 
tind jesi' mentioned. One of the most difficult separations of this 
nature seems to be presented by the reduction product of 
^^jjnphoroxime described by Forster (T., 1898, 73, 391 ; 1900, 77, 
1152), and shown by him to consist of a mixture of the cis- and 
irei's-isomerides distinguished as d-bornylamine and d-neohornyl- 
amine; this mixture cannot be resolved by crystallisation with 
,/.abromocamphor-r.sulphonic acid (Pope and Read, T., 1910, 97, 
987 ). Although the isolation of pure rf-bornylamine from the 
mixture can be effected (compare Frankland, T., 1909, 95, 2017) 
Ijy fractionally 'crystallising the mixture of hydrochlorides, it 
presents considerable difficulties. Dr. Forster was so good as to 
provide us with several of his preparations, which represented 
mixtures of the hydrochlorides of d-bornylamine and d-rrcobomyl- 
jmine in different proportion, for use in the present work ; the 
experimental study of the condensation products which these 
materials yield with the oxymethylenecamphors has enabled us to 
devise a comparatively simple method for the preparation of pure 
i/.hornylamine. 

Prejiaratim of Pure i-Borni/lamiue and its Derivatives. 

A mixture of the hydrochlorides of the two isomeric bases, 
obtained during tbe working up of the reduction product of 
rf-cainphoroxime, was found to give the specific rotatory power for 
the mercury-green line in dilute aqueous solution of [a] +9’4°; the 
molecular rotatory power is thus [M] + 17'8°, corresponding with 
a content of about 79 per cent, of d-bornylamine hydrochloride. 
The solution of this mixture in 50 per cent, acetic acid was treated 
with the corresponding quantity of c?-oxymethylenecamphor in 
ethyUlcoholic solution in the manner already described; on warm- 
ing for a short time on the water-bath a crystalline product sepa- 
rates, and, after addition of dilute sodium hydroxide solution, this 
is collected and washed with dilute hydrochloric acid and water. 
In one experiment 0'1038 gram of the product, made up to 30 c.c. 
with ethyl alcohol, and examined at 20°, gave the specific rotatory 
power [o] 4-329° after 4 hours, rising after 48 hours to -p345°, 
lor the mercury-green line. 

On allowing the concentrated solution in hot acetone of this 
crude product to remain, successive deposits of long, lustrous needles 
were obtained; the first five of these gave, for the mercury-green 
line, the specific rotatory powers, [a] + 387°, + 381°, + 3G8°, + 364°, 
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and + 287° half aji hour after being made up in alcoholic solutiDu^ 
Most of the crystalline material was contained in the first 
fractions, and the mother liquor remaining after the depositijj 
of the fifth fraction contained an extremely soluble substance ^ 
the result of a considerable amount of experjmental work it 
ascertained that the first fraction consisted of pure (f-bornylani),^ 
d-methylenecamphor, and that the remaining crystalline fractiosj 
yielded this substance in a pure state after one recrystallisatioj 
from aqueous alcohol. The specific rotatory power varies from 
[a] +390° to +450° for the mercu^-green line in a frejliiy 
prepared 0'5 per cent, alcoholic solution, the precise value dcmbt 
less depending on the conditions attending crystallisation. Hj 
carefully purified substance forms long, colourless needles melting 
at 230°, and is moderately soluble in hot alcohol, but almoet 
insoluble in acetone : 

0-1151 gave 0-3368 COj and 0-1105 HjO. C=79-80; H = 10 - 74 . 

C 21 H 33 ON requires C = 79-93; H= 10-55 per cent. 

An ethyl-alcoholic solution containing 0-1058 gram in 30 c.c. 
examined in a 4-dom. tube at 20°, gave the specific rotatory power 
{a] + 396° for the mercury-green line 30 minutes after having been 
made up; this value increased to +410° after 48 hours keeping, 
and was then constant. The standard determinations obtained after 
this interval are as follows: 

After 48 hours. Solvent: Ethyl Alcohol. 0-1068 Gram. 

HjTgrfc,,,. Tia^ellow. 

o +5-79“ +4 -SO’ +4-65" 

W +410 +S47 +330 

[M] +1292 +1093 +1039 

Rotatory dispersions : 1'245 ; 1-054. 

The warm alcoholic solution of this substance reacts immediately 
with bromine, and, after evaporating off the alcohol on the water- 
bath, the residue is freed from rf-bromo-oxymethylenecamphor by 
extraction of its aqueous solution with benzene; the aqueous residue 
is evaporated to dryness, and the crude hydrobromide purified by 
recrystallisation from acetone or by precipitation from its alcoholic 
solution by the addition of ether. 

d-Bornylamme Ilydrohromide. 

In the process just above described this salt is obtained in tbm, 
transparent, colourless prisms, which are extremely soluble in water 
or alcohol, and readily soluble in acetone; the yield is theoretical: 

0-2016 required 8'6 c.c. A/lO-AgNOj. Br=34-09. 

C,oH,^,HBr requires Br=34-14 per cent. 
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gince this oompoimd is a pure salt of (f-bomylamine it appeared 
, I ,i,ie to make the follovring standard determinations of its 
roUtion constants. 

Solvent: Water, 


0‘7396 gram in 30 c.c. 

0*3070 gram in 80 c.c. 

llggreen. Hg,*How. Najeiiow. 

+ 2-04* +1-82'* 4- 1*74“ 

] +48’4 +43'2 +41-3 

Hggre<n- Hgyellow* Najeilow 

-^0-85" +0-76’’ +0-72‘ 

+ 20-8 +18-6 +17*6 

+ 48-6 +43-5 +41-3 

Rotatory disparaions : I'172; 1 046. 

1-181 ; l'Or.6. 

Solvent: Ethyl Alcohol. 

1*4792 gram io 30 c.c. 

0‘4931 gram ih 30 c.c. 


+ 1-44“ +1-28“ +1-22“ 

+ 21-& +19-5 +18-6 

+ 51-2 +45-6 +43-4 

M80; 1-048. 

Solvent: Chloroform, 

0-2018 gram in 80 c.c. 

HgjTKD- Hgytllow. NajeDow. 

+0-86* +0-72^* +0-70. 

+82-0 +26-8 +26-0 

f74-8 +62-6 +60-9 

Rotatory dispersions : 1-229; 1'029, 

It is noteworthy that the rotation constants and the rotatory 
dispersions are nearly the same in aqueous and in alcoholic solution ; 
it will be seen below that the same is true of solutions of 
fi-wrobornylamine hydrobromide. 

Benzoyl-^-hornylamine . 

This compound is prepared from the hydrobromide by the 
Schotten-Baumann reaction; it separates from aqueous alcohol in 
long, glistening needles, melting at 138’5®. Its rotatory-power 
determinations in ethyl-alooholic solution yielded the following 
results : 

1*2080 gram in 30 c.c. 0'3016 gram in 80 c.c. 

f * ' " i ■ ■ s /■ * \ 

HggreMi- Hgydtow. Naj.u.w. Hg;etlo.. Najrellow. 


• -4-23° -3’66' -3-48” -1-03° -0-89° -0-88' 

W -26-3 -22-7 -21-6 -25-6 -22T -20-6 

[M] -67-5 -68-4 -66-5 -65-8 -50-9 -63-0 


Rotatory dispersions ; 1 ■218 ; 1 -052. 1 ’241 ; 1 -071 

Forster {lot. cit.) givee the melting point of this substance as 
139° and the specific rotation as [o],, — 21'8° in alcoholic solution; 


a 



+ 4-40° +3-90° +3-73' 

?,V +22-3 +19-8 +18 9 

jV""' +52-2 +46-3 +44-2 

Rotator? dispeiaiona : 1 '180 ; 1-046. 
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it is thus evident that his preparation was identical with ouj, 
Similar values for the rotatory power were obtained by Franklajj 
and Barrow (T., 1909, 96, 2035). 

It is therefore apparent that condensation with f^xymethylj,]^ 
camphor provides an easy method for sepaipting pure d-boniji, 
amine. 


Separation of d-neoBornylamine and its Derivatives. 

Reference has been made above to the presence of an extreuMly 
soluble material in the mother liquors, from which the d-bornyl. 
amino-<f-methylenecamphor had been separated y this material tepte. 
sents the crude d-neobornylamino-d-methylenecaraphor. In order 
to separate the latter substance in quantity use was made of a 
sample of the mixed hydrochlorides of the two amines which had 
the molecular rotatory power [M] - 38'7° for the mercury-green line 
in dilute aqueous solution, and hence contained about 61 per cent, 
of d-neobornylamine hydrochloride. This mixture of hydrochlorides 
was caused to condense with d-oxymethyleuecamphor in the manner 
already described, and the condensation product fractionally cryatsl- 
Used first from light petroleum and then from acetone; a quantity 
of crystalline product, consisting of the small, glistening needfe 
characteristic of (f-bomylamino-d-methylenecamphor, was tins 
obtained. These fractions are almost insoluble in acetone, and 
readily yielded the pure rf-bornylamine derivative when crystallised 
from alcohol or aqueous alcohol. 

After separating as large a quantity as is possible of the d-bomyl- 
aminorf-methylenecamphor from the light petroleum solution, the 
very soluble material remaining in the mother liquors is recovered 
by evaporation, and fractionally crystallised from dilute alcohol. 
In this operation it is important to adjust the concentration of the 
solution and the proportion of water and alcohol present, so that 
crystallisation occurs slowly at a temperature just above the 
ordinary one; a series of laevorotatory fractions is then obtained. 
In one particular operation five consecutive fractions separated, 
which hil the specific rotatory powers [a] -81'0°, -6'5°, -102 h”, 
90'7°, and -76 9° for the mercury-green line in 0’5 per ceut 
alcoholic solutions at 20°; the third of these proved to be nearly 
pure d-reeobomylamino-d-oxymethylenecamphor, and the second 
contained nearly all of the (f-bornylamine derivative which had 
resisted separation during the acetone crystallisation. The four 
fractions which gave the specific rotatory powers [o] -810° 
-102-6°, -90-7°, and -76-9° are more nearly identical than ii 
indicated by these values, because the latter are disturbed by the 
mutarotation. On conversion into the hydrobromide of the has* 
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by bromine and alcohol, as previously described, the salt* obtained 
gave the specific rotations [aj -36-l» -37-0°, -36 5“, and -34-3° 
respectively in dilute aqueous solution for the mercury-green line. 


d-neoBomplamino-d-methylenecam'phor. 


This compound is obtained in a state of comparative purity by 
crystallising the highly lavorotatory fractions of the d-oxy- 
methylenecamphor condensation product frcsn aqueous alcohol until 
the rotatory power remains unchanged; it forms characteristic, 
striated scales, melting at 212°, and retaining a pale yellow colour 
which cannot be removed by recrystallisation. It is extremely 
soluble in alcohol, a^tone, or light petroleum, and cab only be 
conveniently crystallised from dilute alcohol : 

OHIO gave 0-3234 COj and 0-1020 H„0. 0 = 79-46; H = 10-28 
CjiHjsON requires 0=79 93; H = 10-56 per cent. 

The rotation constants were determined in ethyl-alcoholic 
solution containing 0-1009 gram in 30 c.c., with the following 
results : 


After 1 hour, 

Hggrwn. Hgy«ijgv. 

I -1-38“ -1-17" -i-ir 

«] -103 - 87-0 - 82-5 

[MJ -323 - 274 - 260 

Eolitory dispersions : 1 -248 ; 1 -054. 


After 48 hours. 


Hggmn. 

-1-30" 


-804 


HgyeUow. NSyCjy,. 

-1-10" -1-05“ 
-81-8 -78-0 

- 258 - 246 


1-238 ; 1-048. 


Both this compound and its isomeride strongly resist the action 
>f the ordinary hydrolysing agents. 


d-neoSornt/lamin-e Eydrohrcpniide. 


This salt 13 prepared from the foregoing substance by treatment 
nth bromine and alcohol in the usual manner; it separates in hard 
[hstening, colourless crystals when its acetone solution is concen- 
rated on the water-bath, and may he precipitated from alcoholic 
0 utions m minute crystals by the addition of ether. It is very 
oluble in water, alcohol, or chloroform, and only moderately so 

V' when 

at- tnan m the cold : 


0-2622 required IM c.c. AVlO-AgNO,. Br=33-83. 

CjoHi^.HBr requires Br=34-14 per cent. 

Ihe following determinations of rotatory powers were made: 
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Solvent: Water. 


0 '7410 gram. 

IlgpMo. Hgr,iio«. Na,,ii5w. 

a -3-66° . -3-21” -310° 

r«i -37-0 -32-5 -31-4 

[M] -86'6 -78'1 -73'5 

Rotatory dispersions : 1*181; 1*035. 


0*3004 gram. 


HggtMU. Hgyellow. 
-1*48° -1*81' 

-37*0, -32*7 

-86*9 -76*6 

1*184; 1*048. 


-1*2S* 

- 31*2 

- 73-0 


Solvent: Ethyl Alcohol. 
0*4910 gram. 

„ -2*58“ -2-26" -2*16° 

[ai -39*4 -34*5 -33*0 

[M] -92 1 -80*7 -77*2 

Rotatory dispersions : 1*194; 1*046. 


Solvent: Chloroform. 


0*2012 gram. 

'-1*19° ^*07" -m}. 

-44*4 -39*9 -37-} 

-104 -98*4 -87! 


1*190; 1*070. 


d-neoBornylamine. 


The aqueous solution of the above hydrobromide is treated witl 
sodium hydroxide and extracted with light petroleum; after evapor- 
ating off the solvent and leaving for some time in a vacuum, aay 
remaining traces of petroleum are removed by heating for a few 
minutes at 100°. The substance thus obtained exhibited tls 
properties stated by Forster, and melted at 181°; the rotatioa 
constants were determined in alcoholic solution, 1*3239 grams being 
contained in 30 c.c. 

Hg^n. HgysHow Nayenow. 

a -7*84° -6*97" -6-70° 

M -44*4 -39 5 -88*0 

[M] ... -67*9 -60 4 -58*1 

Rotatory dispersioas : 1*170; 1*040. 


The purest sample of d-neobornylamine obtained by Forster gave 
the value [o]^ -43*7° in a 4 per 'cent, alcoholic solution; thet« 
which we obtained gave [«]„ -38*0° under the same conditioni. 
Forster’s determination was probably made with pure tf-neobornyl* 
amine, and, if so, our product contained about 94 per cent, of tins 
substance; thus, in spite of the extreme soluhiUty of d-neoborayl* 
amino-i^methylenecamphor, an approximate separation o tu? 
isomeric bases can be achieved by the method now given. Wi 
the comparatively small amount of material in our po^saon n 
was not practicable to attempt further purification, hut it is clea 
that considerable difficulty would attend the isolation of pure 
(i-»«obomylajnine by our method alone. It is, however, impo a 
to notice that the approximate separation we have eff«t^ 
not depend on the composition of the initial mixture o 
bases (compare Forster, T.. 1900, 77. 1158), and it may to » 
anticipated that a convenient mode of isolating pure -» 
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,„ine would result from combining the two methods, using our 
nethod for the preliminary separation, and that of Forster for the 
iojl purification. It also appears that the approximately pure 
i.jfobornylamine hydrobromide can be further puriBed simply by 
epeated crystallisation from acetone. ^ ^ ^ 

Tie values for the rotation constants of the d-neobornylamine 
ierlvatives given do not, of course, refer to pure materials, but 
hey may be advantageously quoted in view of the paucity of’ data 
vailable for this interesting base. The benzoyl derivative prepared 
rom our specimen melted at 112-115°, and gave the values 
,]-60-2°, -52-1° and -50-0° for the mercury-green, mercury- 
ellow, and sodium-yellow rays respectively in a I'S .per cent. 
Icoholic solution; Forster gives [a]i, -44-7° under these condi- 
ions, 

Condensation of X-OxymHhylenemmphor with the Bornylamines. 

It was hoped that on condensing the mixture of d-bornylamine 
nd if-Keoboruylamine with f-oxymethylenecamphor, the order of 
liability of the two products might be thq reverse of that observed 
leii (f-oxymethylenecaraphor is used. d-neoBomylamino-f- 
lethylenecamphor proved, however, to be more soluble than 
-bornylamino-f-methylenecamphor, and both were found to be more 
liable than the isomerides containing the d-methylenecamphor 
sidue; a long series of fractional crystallisations showed that no 
dvantage was to be gained by the application of f-oxymethylene- 
imphor to the separation. 

The Cbe«ic*l Laboratouv, 

UsiVERSiTT or Caubridge. 


\A\\.—The Mode of Combustion of Carbon. 

fiy Thomas Fred Eric Rhead and Richard Vernon Wheeler. 

» previous papers (“ The Rate of Reduction of Carbon Dioxide by 
10 “The Combustion of Carbon,” T., 

12, 101, 846) we have shown ttiat a consideration of the relative 
to of the various reactions between oxygen, carbon monoxide, 
T on loxide, and carbon leads to the conclusion that, in the 
ming of carbon, the two oxides are produced simultaneously, 
a IS say, neither is the “ primary " product of oxidation of 

on m the sense that it takes precedence over the other. It was 
VOL. cm. 


H H 
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left to a succeeding paper to explain the manner in which thh 
simultaneous production of the two oxides takes place. 

In the present paper we describe experimente designed to sohj 
this problem, and, on the strength of these experiments, ws puj 
forward an hypothesis as to the manner ini which solid carboc 
burns, which appears to us to leave no known lact unexplained. 

The experiments show that carbon, at all temperatures up to 
900° and probably above that temperature, has the power oI 
pertinaceously retaining oxygen. This oxygen cannot be removed 
by exhaustion alone, but only by increasing the temperature of the 
carbon during exhaustion. When quickly released in this mainet 
it appears, not as oxygen, hut as carbon dioxide and carbon moa 
oxide. The proportions in which it appears in these two oxidee 
when completely removed depend on the temperature at which 
the carhon has been heated during oxygen-fixation. 

No physical explanation alone can account for this “fixation" 
of oxygen, but, in all probability, it is the outcome of a physico. 
chemical attraction between oxygen and carbon. Physical, mas- 
much as it seems hardly possible to assign any definite molecnlai 
formula to the complex formed, which, indeed, shows progressive 
variation in composition; chemical, in that no isolation of the 
complex can be efiected by physical means. 

Decomposition of the complex by heat produces carbon dioxide 
and carbon monoxide. At a given temperature of decomposition 
these oxides make their appearance in a given ratio. Further, 
when a rapid stream of air at a given temperature is passed over 
carbon (which has previously been “saturated” with oxygen at 
that temperature), carbon dioxide and carbon monoxide appear 
in the products of combustion in nearly the same ratio as they do 
in the products of decomposition of the complex at that tempera- 
ture. 

Our hypothesis is that the first product of combustion of carbon 
is a loosely formed physico-chemical complex, which can he 
regarded as an unstable compound of carbon and oxygen of an at 
present unkonwn formula, C,0,. It is probable that no definite 
formula can be assigned to this complex. 

Our conception of what Ukes place during the combustion of 
carbon is, briefly, as follows: each oxygen molecule that comes into 
collision with the carbon becomes " fixed,” in so far as it is ren er 
incapable of further progress by the attraction of several carton 
molecules. We have as yet no absolute knowledge of the number 
of atoms contained in the carbon molecule. The formation o 
benxenehexacarboxylic acid (mellitic add) by the oxidation 
either amorphous carbon or graphite, warrants the assumption 
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carbon molecule containa not less than twelve atoms, possibly 
arranged in the following manner (Dewar, Chem. News, 1908, 97, 


16 ); 


/\ 

C C 


0 

\c‘^ c 


./\/ 


Carbon. 


COjH 

C 




yC Ov 

COjH/ \/ \C 0jH 

C 

I 

CO^H . 

Mellitic acid. 


According to Aschan (Chem. Zeit., 1909, 33, 561), this repre- 
sentation of the molecule of carbon as two concentric benzene nuclei 
does not harmonise with the strain theory ; for whilst carhon is an 
eiceedingly stable substance, the strain in such a molecule must be 
greater even than that in a molecule of an explosive substance such 
as acetylene. On several grounds, which are discussed at length in 
the original paper, Aschan suggests an unstrained arrangement of 
benzene nuclei of the following type: 

11 I i :i 

I ! il I I 

/x/vx^x/\/ 

I! ! I il i 

\/x/x/x/x^x 

I I li ! I • 

.^X/X/X/X/X 

i! ' I il 

/x/x/xA 

I !: 

It may he, therefore, that in the oxidation of carbon the oxygen 
molecule actually enters the carbon molecule, a rearrangement of 
atoms taking place. However, for the present it is sufficient to 
assume that several carbon molecules hold one oxygen molecule,- 
m bond as it were, and do not allow it to escape in conjunction 
mth one of their atoms. A considerable evolution of heat takes 
place during this attachment of oxygen molecules, so much so that 
some of them eventually acquire sufficient energy to seize hold of 
a carbon atom and depart with it as carbon dioxide. Some of them 
become torn apart in the process — become atomised — and leave the 
carbon molecule as carbon monoxide. 

This formation of a complex, and partial decomposition as fresh 

H H 2 
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oxygen molecules become attacbed, goee on until the carbon beconiej 
“ saturated,” the products of combustion during this period (a com. 
paratively short one) being C*0„ COj, and CO. After the carbon 
has become saturated there is an alternate formation and decou. 
position of the complex. Each oxygen molecude that impinges on 
the carbon is at once seized hold of to form the complex, hut the 
energy set free when this occurs decomposee an equivalent pro. 
portion of the complex formed from previous oxygen molecules. & 
that, finally, when air is passed over saturated carbon maintained 
at a constant temperature by the application of an external sont(* 
of heat, carbon dioxide and carbon monoxide appear in the product! 
of combustion in volume sufficient to account for the total volume 
of oxygen in the air originally passed. 

In the normal burning of carbon, therefore, the carbon dioxide 
and carbon monoxide found as the apparently primary products of 
combustion, arise from the decomposition, at the temperature of 
combustion, of a complex the formation of which is the first remit 
of the encounters between oxygen and carbon molecules. 

The idea of “oxygenation” of the combustible as a prehminjiy 
to definite chemical reaction is not without precedent. 

The researches of W. A. Bone and his co-workers on the combus- 
tion of hydrocarbons point nnmistakably to a preliminary enirmm 
of the oxygen into the molecule of the combustible, an unstable 
complex being formed, which breaks up immediately into definite 
chemical compounds. 

Thus, in the case of methane the scheme of reaction is probably; 

CH4 -t Oi = (CHiOj) = H-CHO -t HgO. 

Formaldehyde has been isolated during the slow combustion oi 
methane over a heated surface and in the flame of methaue buniiiis 
in air, and its presence has been indicated during the propagatior 
of “ inflammation ” in explosive mixtures of methane and oxygen 
Moreover, there is no evidence of any essential difference betweei 
the ■' detonation ” and “ inflammation ” of the paraffins, so far a 
the result of the inihal encounters between molecules of hydro 
carbon and oxygen is concerned. ' That is to say, even for the mos 
rapid oxidation, the transitory formation of oxygenated complex* 
may take place. 

There seems to us to be nothing to conflict with the supposition 
that in general it will be found that the initial encounters totween 
oxygen and a combustible material result in the " fixation of the 
oxygen, and that the products of combustion that make their 
appearance are the result of decomposition of a complex first 
formed. It may be pointed out that the work of Dixon, referred to 
in a previous paper, on the explosion of the gaseous carbon com 
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pounds as exemplified by cyanogen, shows merely that in this case 
carbon monoxide is produced before carbon dioxide- it does not in 
way negative, the possibility of the transitory formation of an 
intermediate combmation. 


Experimental. 

Reference to our previous, paper on the combustion of carbon 
(/oc, p. 850 ) wll recall the fact that in determining the rate 
of oxidation of carbon at different temperatures, great care had to 
be taken that the carbon surface was in a “normal” condition of 
activity, such as was obtained after air or oxygen had been circu 
fated over it during a long time at the experimental temperature 
In this way alone could the relativity of the results be trusted ' 
for it was noted that when the carbon surface had been subiected 
to prolonged exhaustion at a high temperature before being brought 
to the experimental temperature, the rate of disappearance of 
oxygen at that temperature was abnormally rapid 
As an instance of this we may give the details of an experiment 
with air at 350 - made after the carbon had been exhausL at a 
temperature of 950 ° during several hours, 

equation; 

ii> o.er Carborv at 350- Carbon surface previondy 
exhausted at 950- 

Tims. Poj. t ((=1 minute). Time. Pp 1- p i ■ , , 

0 85-0 _ ' it( = lmmute) 

'5 80 6 0-00291 210 fiLo #-00079 

30 77-4 0-00202 270 st-n 

m IZlfi 

It will be seen that the value of k decreases rapidly throughout 
he experiment, showing a much greater disappearanL of oLgeu 
tomg the first fifteen minutes than over any subsequent period 

after several charges of air have been circulated over L carC 
surface, is 0-0000546 ® carbon 

“Mse of tho react ‘**8 

‘tegase It Tt T “f ’^mples of 

gases shut off from the circuit at definite intervals of til (see 
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diagram, he. cit,, p. 836). A typical example of such au expetj 
ment is given below. 


Air over Carbon at 400°. Carbon surface previously 
exhausted at 950°. Carbon dioxide not removed. 


Gas analysis. 


Time. 

p, 

mm. 

CO 4 . 

0,. 


PCOj. 

mm. 

Po,. 

mm. 

Pco. 

mm. 

0 

477-4 

bIL 

20*70 

nil. 


98*9 


5 

469-0 

910 

0*30 

4*65 

— 

_ 


60 

465-5 

6-10 

9*90 

2 -65 

28*3 

46*0 

11-8 

240 

463-0 

9 ‘65 

4*90 

3-60 

44*7 

22*8 

16-9 

360 

461-0 

1100 

315 

3-65 

49-6 

15*5 

18-4 


No partial pressures can be calculated from the analysis of the 
sample taken after five minutes, for it does not, of course, represent 
the average of the contents of the apparatus. It can be regarded 
as representing the average composition of the first two or three 
hundred c.o. of air drawn through the heated carbon. It will be 
seen that it contained only 0’30 per cent, of oxygen, and that the 
amount of carbon dioxide and carbon monoxide formed in no waj 
makes up the balance of the oxygen that has disappeared. More 
over, there is a reduction of pressure of 8’4 mm., whereas, since 
the carbon dioxide was not being removed and a certain quantity 
of carbon monoxide was formed, there should have been an increase. 

The samples taken at the end of 60, 240, and 360 minutes more 
nearly represent the average contents of the apparatus, and the 
partial pressures of carbon dioxide, oxygen and carbon monoixide 
calculated from them should be approximately correct. Now, since 
no product of combustion has been removed, the oxygen-content ot 
the gases in the apparatus, as represented by a sample of the 
products of combustion at any stage in the experiment, should be 
the same as that of the air originally introduced. Calculation gives 
the following results; 


Oxygen content. 


Time. 
(Original air) 0 
60 
240 
360 



nil -t 96'9 + nil = 98’9 


28-3 -t 46'0 + h(ll-8) = 80'2 IS'7 

44-7 -f 22-0 4- 1(16-9) = 76-9 23-0 

49-6 4- 16-5 + 1(18-4) = 74-2 24-6 


As a check on these results calculation can be made of the total 
reduction in pressure observed in the apparatus at the time the 
samples -were taken ; thus, at the end of sixty minutes there was a 
contraction of 11'9 mm.; but 11'8 mm. rf carbon monoxide ha’® 
been formed, which should have shown an expansion of 5 9 o® 
The total contraction observed, therefore, is 17'8 
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compares quite well with the amount of disappearance of oxygen 
calculated from tno gas analysis. Similarly, at times 240 and 360 
the total contraction observed was 22'8 and 26-6 mm. respectively 
At the end three hundred and sixty minutes the circulation 
„as stopped and the reaction-tube exhausted, the temperature being 
maintained at 400°. The temperature was then rapidly raised to 
950°, exhaustion being continuous. Ninety-five and a-half c.c. of 
gas were evolved from the carbon and collected at the pump. This 
containod ' 

7 “SS per cent, 
nil 
fil70. 

0‘&5 (by difference). 


O&rbon dioxide 

Oiygen 

Carbon monoxide .. 
Nitrogen 


The oxygen-content of this mixture is 53 2 c.c. Since the capacity 
of the circulation apparatus was 1580 c.c., this corresponds with a 
pressure of 25'5 mm., which is the total amount of contraction 
observed during the experiment. 

It hardly seemed possible that the exhausted charcoal was 
capable, when at a temperature of 400°, of occluding or condensing 
gases m its pores in the same manner as it does at 0°. However to 
test this point we made experiments in which the carbon, previously 
exhausted at 950°, was brought to a temperature of 400°, and 
treated in the circulation apparatus with (1) cirbon dioxide and 
(2) carbon monoxide at that temperature. After treatment with 
each of these gases (during which no absorption of either could be 
detected), the apparatus was exhausted, the temperature of the 
carbon being maintained at 400°, and an experiment made with air 
m the same manner as that recorded above. The result was in 
every case, similar to those obtained when the “exhausted " carbon 
had not been previously treated with carbon dioxide or carbon 
monoxide at 400°.* 


It would appear, therefore, that when oxygen or air is brought 
into Mtact at a temperature of 400° with pure carbon which has 
been freed from all gases by exhaustion at a high temperature, the 
nrst thing that happens is a fixation of the oxygen; and that this 
oxygen cannot be removed as such by exhaustion at 400°, but 

appears as oxides of carbon when the temperature of the latter 
IS rais6u. 


cala°diorid?rt.» “ "f the surface with 

amounting to 22'$ mm. after 
•Tolved CMtmn^ . ‘ * *‘“P*™‘"e to 950”, 88-9 c.o. of gas were 

«ntel I" * : CO 92-05 ; N, MO. The oxygen- 

apparatus of 22 ?*ii^ ^ *“ * t” ‘he circulation 

9 nun.— the amount of contraction observed during the experiment. 
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It may be remarked that this fixation of ox^en is effected, nd 
only by charcoal, but also by graphite, although to a less extent, 

Ike Fixation of Oxygen, hy Carbon, 

It appeared that further information regardipg what takes pl^j 
when oxygen is first admitted to heated carbon might be forth, 
coming from an extended examination of the products of combiis. 
tion at different temperatures. For this purpose the “circulation" 
method of experiment was not altogether suitable, for, as a pre. 
liminary, we required to obtain some definite idea of the rate of 
disappearance of oxygen during the first few minutes after its 
admission to the heated carbon. 

The apparatus used for this preliminary series of experiments it 
shown in Fig. 1. The carbon was packed in a quartz tube 14 cm. 
long and of 1'6 cm. internal diameter, which just fitted into i 


Fig. 1. 



porcelain tube 52 cm. long. This porcelain tube had a gromiii 
joint at either end, making connexion on the one hand with a gas. 
holder, and on the other with an automatic Sprengel mercury pump 
and a mercury manometer. The latter consisted simply of a fairly 
wide tube of barometric height standing in a trough of mercury. 

The porcelain tube was heated in an electric resistance tubs, 
furnace, the temperature of which was maintained constant by 
means of Nernst lamp resistances in the manner described in 
previous papers. A platinum and platinum-rhodium thermo-couple 
passed through a glass plug fitted to one of the end connexions of 
the porcelain tube (see diagram), the junction being contained 
in a thin sheath of quartz embedded in the carbon. The tempera 
tures were determined from the deflections of a sensitive “Broca 
mirror galvanometer on a scale 40 cm. in length. 

The method of experiment was as follows. The apparatus having 
been thoroughly exhausted with the reaction tube at a temperature 
of 1000°, the latter was brought to the experimental temperature 
and the tap leading to the vacuum pump closed. The tap leading 
to the gas-holder, in which pure oxygen was stored over concen- 
trated sulphuric acid, was then opened during exactly five seconds. 
At the end of fifteen seconds the first reading of the manometer 
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was taken,* and from then onwards simultaneous .readings were 
taken of the temperature of the carbon and the pressure in the 
apparatus at frequent intervals. The initial pressure which should 
prevail in the apparatus as soon as the oxygen was admitted was 
calculated from the known volume of the apparatus and the volume 
of the oxygen used, a preliminary series of experiments with known 
volumes of nitrogen having been made with the apparatus heated at 
different temperatures to determine the amount of expansion. 

The results can be expressed in tabular form as follows ; 


Rxpjrimental 

temperatorf... 

800 



350” 





S 

s 

2 

2 

s 

c( 

B 
0 
• •a 

•Sg 

g 

S 
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a 

s 

g 

B 

boo 

5g 

c** 

S 

3 

m 

c 

o 

a? 

e <e 

Time; 

iumut«8. 

£ 

p> 

s 

V 

H 

o§ 
« 4) 

tk 

M 

m 

£ 

a 

i 

H 

s§ 

£ 

£ 

Pm 

a 

H 

« c 

£ 

0-00 

734 

300“ 

— 

754 

350* 


870 

400’ 


0'2o 

587 

_ 

— 

(522 




744 



0-50 

578 

880 

21-0 

«n 

425 

19-0 

72S 

460 

17-2 

0-75 

565 

— 


004 

— 

_ 

721 



1-00 

560 

— 

23-6 

608 

410 

20-7 

715 

445 

18*6 

1'25 

556 

360 

24-2 

504 

— 

21*2 

712 

415 

lO-O 

2 25 

546 

350 

25'6 

583 

400 

22 -7 




5'2'i 

581 

840 

27-0 

567 

380 

24-8 

685 

405 

221 

16‘25 

508 

— 

30 -fl 

589 

375 

2«*5 


402 

25i 

30 '25 

481 

320 

— 

510 

360 

_ 

626 

400 


mi 

452 

300 

— 

474 

350 



506 

400 


12(}'25 

429 

300 

41-4 

445 

350 

41 -0 

'oM 

400 

35-7 



762 

500* 

— 

718 

600* 

682 

— 

— 

687 


668 

540 

12-8 

671 

620 

659 

— 

— 

667 


656 

535 

189 

665 

020 

654 

— 

141 

663 

610 

647 

•— 

15-0 

650 

610 

687 

530 

y>-4 

658 

605 

~ 

— 

— 

642 

605 


— 

•— 

634 

605 

— 

— 

— 

625 

600 

.590 

500 

22U 

615 

600 


a 

o 





6- 9 

7- 0 
7'0 
S*5 

lO-O 


18-8 


The rate of disappearance of oxygen during the first fifteen 
seconds is extremely rapid, after which a slow absorption takes 
place, continuing over several hours. 


This is well shown in the curves in Fig. 2. It will be seen 
that at each temperature the type of curve is the same— the rapid 
fall in pressure during the first fifteen seconds bearing the same 
proportion in each case to the total fall at tlie end of fifteen 
minutes. The difference between the results at different tempera- 
tures would therefore appear to lie, not in the rate of fixation of 
oxygen, but in the amount fixed. That is to say, the proportion of 
the oxygen present that can become fixed at different temperatures 
becomes so, ceteris par>bus, in about the same length of time. 

This rather points to a physical explanation of what is taking 
P ace; a physical absorption or adsorption of the oxygen, followed! 
possibly, by chemical change within the carbon. If this were so 

Sr* r T''’ 

prlcJlt's /""T “absorbed" oxygen or the 

rlct 1 'bemical .reaction after absorption; and, if those 

Lsou monoxide, there seems no 

^ y the admission of either of these two gases to "ex- 
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hausted ” carbon should not result in some absorption of them, ji 
any rate at the lower temperatures. 

Such, however, is not the case; we were unable to obseipe any 
reduction in pressure in the apparatus when either carbon dioxide 
or carbon monoxide was admitted to the carbon at a temperature o{ 
250°; nor, on raising the temperature after the apjsaratus had been 
exhausted at 250°, were any traces of gas driven off. Moreover, in 


Fio. 2. 



experiments in which the carbon was treated with either of theBS 
gases at 250°, and the apparatus then exhausted at that tempera- 
ture, the carbon was found to be in the same reactive state towaidi 
oxygen as when it had not been so treated. 

Another point which may perhaps argue against a physical con- 
densation of oxygen in the pores of the charcoal is the heating 
effect observed. This, it will be noticed, becomes less pronounced 
the higher the initial temperature of the carbon. That is to say, 
the heating effect is less when the proportion of the oxygen admit***! 
that becomes “ fixed ” is lees. 
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li’xperimentt Bfgarding the Nature of “ Fixed ” Oxygen. 

The attraction between the oxygen and carbon molecules appeared 
to be greater than could be explained on the hypothesis that it was 
a purely physical attraction. We sought^ therefore, for some, means 
by which its chemical nature, supposing it partook of such, could 

be demonstrated. 

In the first place it seemed desirable to determine the weight 
of oxygen that a given weight of carbon would retain at any 
particular temperature. 

A quartz vessel having a narrow inlet-tube for air, that could be 
closed by a Up of quartz, and a wider exit-tube through which the 
carbon could be introduced, was loosely filled with 9-7 grams of 
purified wood charcoal sieved so as to pass through a 60-mesh sieve 
and remain on a 100-mesh. This bulb was heated in an electric 
resistance furnace at a temperature of 300°, and dry air slowly 
drawn through it during six hours. At' the end of that time a 
sample of the gases that passed through was analysed, and since 
its oxygen-content was found to correspond with that of the air 
entering, the " fixation ” of oxygen was considered to have ceased. 

The bulb was then exhausted at a temperature of 300°, the tem- 
perature rapidly raised to 1000°, and the gases evolved collected 
in two portions. The first portion measured (at 0° and 760 mm.) 
Ill'S C.C., and the second 32'2 c.c. The analyses were: 


First portion. Second poTtiou. 

Folame. lit Sac. 32-2 c.c. 

Carbon dioxide 22'60 32-15 per cent. 

Oxygen nil. nil. 

Carbon monoxide 76'90 87’35 „ „ 


The oxygen-content of the whole of the gas collected was, there- 
fore, 85 0 c.c. A repetition of the experiment, using the same 
weight of carbon, gave the volume of oxygen “ fixed ” as 88'9 c.c. 

The weight of oxygen retained by 12 grams of carbon would 
therefore be (at 300°) O'le gram. That is to say, a formula CiooO 
could be assigned to the combination. This, however, only refers 
to the particular temperature of 300°. 

A definite chemical compound, if it is decomposable at all at 
one temperature, should be wholly decomposed at that temperature 
li the products of its decomposition are continuously removed. To 
be quite certain regarding this point, we made a series of experi- 
ments in the apparatus just described, in which the carbon was 
charged with oxygen at 300° by drawing air through it in a slow 
s ream during two hours. Fractional removal of the gases evolved 



472 RHEAD AND WHEELER: 

on raising tho temperature was then made, with the followinj 
results ; 


Volume of gas 


Afialysis. 


Oxygen- 

Temperature of 

evolved. 

^ 

— — 

X 

content 

removal of gas. 

C.c. 

COj. 

0,. 

CO. 

C.c. 

300— 400'’ 

14-0 

57 00 

nil. 

42*36 

10'2 

400- 500 

16*7 

41-55 


57*95 

10-8 

500- 600 

23‘*4 

30*25 

1 1 

69*30 

U'O 

600- 700 

32-6 

14*55 

It 

85*00 

1?'2 

700- 800 

21-3 

3*45 

11 

96*05 

10-0 

800-1000 

367 

075 


9870 

16'8 

The duration 

of lieating and removal of the fractions was 


hours at temperatures below 700°; above that temperature it was 
twelve hours, for minute traces of gas continued to appear at the 
end of six hours. 

These figures, at first sight, seem to negative the idea that the 
oxygen forms a definite chemical compound with the carbon whea 
it becomes “fixed.” It is conceivable, however, that at each frac- 
tionation temperature the products of decomposition are carbon 
dioxide, carbon monoxide, and a third substance which remaing 
undecomposed at that temperature, and is less complicated than 
the original substance. If this were so, however, every small incre- 
ment in temperature must be regarded as causing the degradation 
of one compound and the formation of another, for (as other 
experiments not detailed here have shown) carbon containing 
“fixed” oxygen, from which no gas can be extracted at a given 
temperature, evolves a small quantity of gas when its temperature 
is raised but a few degrees. 

As arguing against a purely physical explanation, on the other 
hand, it will be noted that the oxygen-content of the gases evolved 
at different temperature increases up to 700° for every 100° rise 
in temperature, and then decreases, the greatest evolution taking 
place between 500° and 700°. This is not what one would expect 
from a purely physical association of the oxygen with the carbon. 
In that case, since the quantity of oxygen associated would be a 
direct function of the temperature, equal increments of temperature 
should result in regularly decreasing quantities of oxygen evolved. 

On the whole, it appears most probable that a loosely-formed 
complex is formed, to which no definite formula can be assigned, 
one oxygen molecule (or atom) being held by the attraction, partly 
chemical and partly physical, of several carbon atoms or molecules. 
That the oxygen must be partly in the atomic condition seems to 
follow necessarily from the fact that the decomposition of the 
complex yields, even at low temperatures, a certain amount of 
carbon monoxide. 



THE MODE OF COMBDSTION OF CARBON, 


473 


fhe Dktribnlion, of Oxygen between the Products of Combustion 
of Carbon. 

We have already stated that in the experiments just described 
there was formed, at all temperatures, a certain quantity of the 
gaseous oxides of carbon as well as the complex during the fixation 
of oxygen. It seemed to us that considerable information could be 
obtained from a determination of the proportions in which a known 
volume of oxygen, when admitted to carbon at different tempera- 
tures, appeared in the products of combustion as carbon dioxide, 
carbon monoxide, and the h3rpothetical complex, which, for con- 
venience, we will call C^O,. For this purpose it was essential that 
accurate measurements should be made of the volume of oxygen 
originally admitted to the heated carbon, and of the gases remain- 
ing at the end of a definite interval of time. Further, it was 


Fro. 3. 



necessary that the carbon could be rapidly rai.sed in temperature to 
1000“ to decompose the complex. 

The apparatus used for these experiments is shown in Fig. 3, 

The carbon, weighing just under five and a-half grams, was 
contained in a stout-walled bulb of quartz (.-1), of about 50 c.c. 
capacity, and occupied about one-third of its volume. This bulb 
could be closea by a quartz tap (B), and was connected by a ground 
joint to a T- piece ((7), one branch of which led to a mercury mano- 
meter iU') and vacuum pump, and the other, through a mercury- 
cup tap (fl) to a globe (F) of 649 c.c. capacity. The globe was 
closed by another mercury-cup tap (F), through which it could be 
tilled with oxygen, and was fitted with a mercury manometer (if). 
The bulb was heated in an electric resistance furnace the refrac- 
cry tube of which was wound with fine platinum wire, the coils 
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at tha end through which the neck of the bulb passed being pladjj 
close together to compensate for loss of heat by radiation froji 
the furnace at that end, which was purposely left unprotected by 
heat-insulating material. This arrangement enabled a zone ot 
uniform temperature to be obtained throughout t^at portion of the 
furnace occupied by the bulb ; that is to say, over a distance of 
11 cm. starting 4 cm. from the mouth of the furnace. 

The quartz tap was kept cold by a rapid stream of water, whiol 
was prevented from entering the furnace by a quartz collar (g) 
fused to the neck of the bulb. 

Temperatures were measured by means of a platinum and 
platinum-rhodium thermo-couple passing along the furnace tube, 
the junction being at J, and were maintained constant as before 
by the use of Nernst steadying-resistances. 

Method of Conducting an Experiment . — The whole apparatus 
having been thoroughly exhausted, with the carbon heated to 
1000°, tap D and the tap leading to the vacuum pump were closed. 
The globe E was then filled at atmospheric pressure with oxygen 
from a gas-holder, in which it had been stored for several dayi 
over concentrated sulphuric acid. 

The carbon was then brought to the experimental temperature, 
and oxygen admitted to it by rapidly opening tap D leading to 
the globe, and leaving it open during five seconds. The oxygen 
was heated in contact with the carbon during a given length of 
time, readings of the manometer M' being taken at definite 
intervals. Tap B, leading to the reaction-chamber, was then closed, 
and the gases contained in the manometer and connexions with- 
drawn, measured, and analysed separately as “ manometer gas.’' 
This gas contained, besides unburnt oxygen, a certain quantity of 
carbon dioxide and carbon monoxide that had diffused from the 
reaction-chamber. 

The gases in the reaction-chamber were then pumped out, exhaus- 
tion being continued with the carbon maintained at the experi- 
mental temperature during half-an-hour, at the end of which time 
no further traces of gas appeared.* The volume of these gases was 
measured and an analysis made (“ final gas "). 

As soon as the " final gas ” had been withdrawn, the temperature 
of the carbon was raised to 1000—1050°, and maintained at tiat 
temperature during one hour, exhaustion and collection of the 
gases evolved being continued throughout. Great care was taken 
in the comparative experiments that the rate at which the tempflr^ 

* In experimenta at temperatures above 800" minute bubbles of gai continued ^ 
be removed by the pump at the end of half an-hour, and exhaustion was con in 
in these cases daring one hour. 
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ture was raised from the experimental temperature to 1050° should 
be the same in each case, and that that rate should be rapid. This 
was effected by suddenly increasing the voltage of the current 
passing through the furnace to 200, maintaining that voltage until 
a temperature of about 1050° was reached, and then lowering it 
to 130. In this way the temperature of the furnace could be 
raised from 300° to 1050° in under ten minutes, and the latter 
temperature maintained without any serious fluctuations. The gas 
removed in this manner was measured and analysed as “ gas.” 

The results of the experiments are given in the table that follows. 
The volumes of "oxygen burned” are calculated from the total 
oxygen-content of the carbon dioxide and carbon monoxide in the 
" manometer,” " final,” and " C,0, ” gases. All volumes’ are reduced 
to 0° and 760 mm. The duration of heating in each experiment was 
one hour. 

At temperatures above 900° it was difficult to decide whether 
any oxygen became “ fixed.” Prolonged exhaustion at the experi- 
mental temperature continued to remove traces of gas until the 
whole of the oxygen admitted to the carbon could be accounted for 
as carbon dioxide and carbon monoxide. On the other hand, the 
last traces removed in this manner were very different in composi- 
tion from the main bulk of the "final gas,” and it seems likely that 
at temperatures above 900° reduction in pressure alone is sufficient 
to cause the decomposition of the complex. 

Two further series of experiments were made, one with a mixture 
of equal volumes of oxygen and nitrogen, and the other with air. 
The form of apparatus used was simplified for these two scries, the 
gases being delivered under pressure to the reaction-vessel from a 
paduated holder (made from a 50 c.c. standard burette graduated 
in tenths of a c.c.), and no manometer being employed. 

Although, owing to the dilution with nitrogen, rather small 
quantities of oxygen were used in each experiment, the volumes 
could be measured very accurately, and good agreement was always 
obtained between the volume of oxygen admitted to the carbon, 
as measured directly from the supply-burette, and the total oxygen- 
content of the " final gas " and the “CiO, gas.” 

The curves in Pig. 4, prepared from the above three series of 
experiments, show the variation with temperature in the percent- 
age of the oxygen burned that forms the complex C.O,, when a 
'mded supply of oxygen is admitted to " exhausted ” carbon. 

When less oxygen is admitted to exhausted carbon than is suffi- 
vlT- ° ^mperature employed, it becomes fixed 

y rapidly; and we imagine that if no heating effect toot place 
e oxygen admitted would become so fixed. A very slight 
Tot. cm. ^ ® 
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increase in temperature is, however, sufficient to liberate soiae of 
the fixed oxygen as carbon dioxide and carbon monoxide. A certain 
proportion of the oxygen admitted, therefore, appears in 
products of combustion as these gases. The percentage that tlmj 
appears depends on the heating effect produced ; that is to say, 


Fiq. 4. 



depends on the original temperature of the carbon and on tie 
concentration of the oxygen. 

This is apparent on comparing the curves in Fig. S. The smaller 
the concentration of the oxygen at any one temperature the larger 
the percentage of the oxygen burned that forma what we have 
assumed to be a physico-chemical complex, CiO,. 

Taking the curve for pure oxygen (Series I), it will be seen that 
even at 900° as much as 14 per cent, of the oxygen burned fow* 
the complex. The percentage does not increase regularly witii 
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aecreaaing temperatwe, but, whan 600° is reached, remains fairly 
constant until 400°, after which the curve resumes its former 
inclination. Another similar series of experimente with pure 
oxygen (not recorded in this paper), in which the volume admitted 
was in excess of that required to saturate the carbon showed a 
similar break in the curve for formation of C;,0, over the ’range 


Fm. 5. 



liS\ f” "50 per cent." oxygen also shows a 

g break at about 450°, that for air practically none, 
we cannot at present assign any definite meaning to this break 
00° ft"”*’ ** temperatures between 400° and 

ive presumed to be formed 

; siLh higher or lower temperatures. That 

appear but slightly defined in the curves for air and 

I 1 2 
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50 per cent, oxygen is understAndable for the reason that in t 
two series of experiments the volume of oxygen used was 
in defect of that required for complete saturation of the carboj'^. 
whilst we have already seen that at all temperatures the rate of 
formation ‘of the complex is about equally rap^; it is only the 
amount formed that varies. 

Let us now turn our attention to the percentages of carbon 
dioxide and carbon monoxide produced apparently simultaneously 
with the complex. The percentage of the oxygen burned that 
appears as the gaseous oxides of carbon increases with increased 
temperature of the carbon. What we are more concerned with is 
the relationship between the amounts of these two oxides produced 
at different temperatures. 

This relationship is best brought out by considering the oxygen- 
content of the “ final gas,” apart altogether from that of the 
complex. We have therefore calculated the percentages of the 
oxygen burned that appear as carbon dioxide and carbon monoxide 
in the " final gases ” as percentages of the sum of the two. 

The figures thus obtained are given in the table that followe, 
whilst Fig. 5 shows the curves for oxygen as carbon monoxide 
obtained from these figures. 


Oxygen at CO. Per cent, of Total Oxygen at COj and CO in 
"Final Gatet.” 


Tempftratnre. 

Series I. 

Series 11. 

Series HI. 

300" 

9-9 

8-6 

5 0 

350 

11 8 

ll'l 

— 

400 

11*7 

IS’l 

111 

450 

14 7 

14-6 

17 0 

500 

17 4* 

17'4 

20 0 

550 

17-7 

21 -6 

23-2 

600 

16-5 

22-7 

24‘9 

650 

7-2 

15’3 

29-5 

700 

6*3 

15‘0 

85 '8 

750 

116 

— 

— 

800 

281 

28‘3 

42-2 

900 

71-2 

— 

90-6 


Taking the curve for pure oxygen (Series I) first, it will be sw 
that the percentage of the oxygen that appears as carbon monoxia* 
increases fairly regularly until a temperature of about 550“ is 
reached; it then decreases rapidly, to increase again at tempera- 
tures above 750°. 

Until a temperature of 650° is attained the rate of the reactior 
2CO -I- ©2=2002 is slow. Moreover, the occurrence of this reset® 
presumes the presence of an excess of oxygen for a certain lengt 
of time, whereas the volume of o.xygen used in each experiment i. 
in defect of that required for the formation of the total amount oi 
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the complex that can be formed with the weight of carbon need, 
gach oxidation of carbon monoxide molecules as takes place at these 
lower temperatures must therefore occur during the interval 
between the breaking up (owing to local heating) of some of the 
complex formed during the initial encounters between the .oxygen 
molecules and the carbon, and the complete using up of the oxygen ; 
a space of time which, owing to the rapidity of the reaction respons- 
ible for the formation of the complex, is not very great. Between 
550° and 700°, however, the rate of oxidation of carbon monoxide 
rapidly increases, whilst the amount of oxygen rapidly removed 
to form the complex is not so great. A certain amount of carbon 
monoxide is thus capable of being oxidised before all’ the oxygen 
is removed from the sphere of action. 

Finally, at temperatures above 750° the rate of the reaction 
C02 + C=2CO begins to be appreciable, and the quantity of carbon 
dioxide reduced at these higher temperatures depends largely, of 
course, on the length of time it is allowed to remain in contact 
with the carbon. 

The curve for Series II (50 per cent, oxygen) is similar to that 
of Series I, but in this case a temperature of 600° has to be reached 
before the reaction 2C0-h02=2C02 begins to predominate.* 

When air is used (Series III), the percentage of the oxygen burnt 
that appears as carbon monoxide in the final gases increases regu- 
larly up to 750° (when reduction of carbon dioxide begins to take 
place to an appreciable extent), no excess of oxygen being left 
sufficiently long at any temperature to oxidise the carbon monoxide 
to any great extent as it arises from decomposition of the complex. 

It will be noticed that at temperatures below 450° the curve 
for the experiments with air passes beneath the curves for the 
series containing the larger percentages of oxygen. This is quite in 
accordance with the supposition that both the carbon dioxide and 
the carbon monoxide found in the " final gases ” arise from decom- 
position of part of the complex first formed; for the decomposi- 
tion when the higher concentrations of oxygen were present would 
take place at a slightly higher temperature— the encounters between 


• A series of experiments was marts in a similar manner to the above with a 
iruhire of raibon monoxide anrt oxygen containing 20 per cent, irt carbon 
vonoxide. The results showed that below 650' the rate of formation of carbon 
monoxide from the carbon was more rapid that the rate cf oxidation of tlie 
carton monoxide present in the original mixtnre; but that above that temperature 
e reverse was the case. Thus, the volumes of oivgen that entered the reaction- 

clamber as carbon monoiid- — J-v --’ 

Temperature. 

Oxygen as CO in original gas, c.c. 
xygea as CO in final gas, c.c. ... 3 

Uillerence, C.C * ^0 


the Toluinfs foaod in the 

“ final ga.'ies " were : 

400" 

500“ 

550" 

600" 

625" 

650" 

2 - 8 « 

2'17 

2*07 

1-94 

2-10 

r75 

3-58 

8-29 

3*40 

3*53 

4-18 

0'90 

+ 0 72 

+ 112 

+ 1 33 

+ 1-59 

+ 2*18 

-0*85 
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the oxygen inolecRles and the carbon being more frequent— aiij , 
we have shown that the higher the temperature of decompodtitu 
of the complex the lower the ratio COj/CO in the gases evolved. 

If our conception of what tates place is correct, these ratios 
COj/QO in the experiments just recorded (Seiied III) should repre. 
sent, at any rate for the lower temperatures, approximately tlj 
ratiM in which the gases should make their appearance when a 
stream of air is passed over "saturated carbon at corresponding 
temperatures. For we have shown that the volume of oxygen used 
in the experiments with air was so much in defect of that required 
to saturate the carbon, that the proportion of carbon monoxide 
found in the " final gases” can be regarded as having undergone 
but little diminution owing to oxidation by exc^ of oxygen; and 
that, therefore, the ratio in which carbon dioxide and carbon 
monoxide were found represents approximately at ewh tempera- 
ture the ratio in which they arose from decomposition of the 
complex. 

To put this hypothesis to the test, we have made a large numbar 
of experiments, in which “saturated carbon was heated at 
different temperatures in streams of air and of oxygen at varying 
velocities. A sufficient number of data were obtained to enable 
us to eliminate the efleete due to local heating of the carbon, or to 
subsequent interaction of the products of combustion and exceaa 
of either oxygen or carbon. 


Experiment t with "Saturated” Carbon. 

In distinguishing between exhausted and saturated carbon m 
have not intended to imply that there is any essential difference 
in their mode of combustion. The difference between what happen! 
when oxygen is admitted to one or the other at a given tempera- 
ture is, according to our hypothesis, simply that in the first case 
most of the oxygen molecules that encounter the carbon are per- 
manently detained; whilst in the second case the detention iS 
merely momentary. The exhausted carbon continues to detai! 
oxygen molecules permanently until it becomes saturated. 

In the experiments with taturaied carbon at different tempera- 
tures now to be described dry air was drawn through the carbon, 
maintained at the experimental temperature, until the exit 
contained the proper oxygen-content for air. The carbon was m 
regarded as saturated at the experimental temperature. A 
volume of air (or oxygen) was then drawn at a constant 
through the carbon by means of a Sprengel mercury pump, 
the whole of the products of combustion wllected over mercury 
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a graduated r^ervoir. The “reaction-vessel” employed was a 
porcelain tube of 2 cm. internal diameter and 62 cm. long^ into 
which a short, thin-walled tube of quartz containing the carbon 
just fitted, and was placed so as to occupy a central position. 

Considerable difficulty was experienced in saturating the- carbon 
and maintaining it saturated at the experimental temperature. 
Any accidental lowering in temperature after saturation had been 
completed rendered the carbon capable of causing the fixation of a 
further quantity of oxygen, and so caused a deficit in the oxygen- 
content of the issuing gases. It was found best, therefore, not to 
attempt to obtain as “ experimental temperatures ” fqr this series 
the even hundreds, 400°, 500°, etc., as had been done in previous 
series, but to get as near these values as possible by using a constant 
voltage ot the electric current through the furnace, as near as 
possible to that which had previously been found to give the 
required temperature. 

At temperatures above 550° a further difficulty arose in that the 
heat of the reaction caused a marked rise in the temperature of the 
carbon, and this rise in temperature was greater the more rapid the 
passage of the air current. To overcome this difficulty it was found 
necessary to continue the passage of the air-current at the velocity 
required for some little time before taking a sample of the issuing 
gases, the result being that for a given “experimental temperature ” 
the actual temperature of the carbon varied with the velocity of 
the air-current. 

The experimental temperature (as indicated by a thermo-couple 
embedded in the carbon) was measured at the outset of an experi- 
ment by the readings of a recording galvanometer giving a deflec- 
tion of about 1 cm. per 100°. The “actual” temperatures were 
obtained during the course of the experiments from the deflection 
of a spot of light thrown by a " Broca ” mirror galvanometer on a 
scale 40 cm. long. The resistance of the galvanometer was such 
that 3-66 millimetre divisions on the scale were equivalent to 1°. 
Ke zero of this instrument was set in each experiment at the 
“experimental temperature,” so that the deflection observed showed 
at once the heating effect of the reaction. 

As an example, to make the operation clear, we give the details 
e a series of experiments made at an experimental temperature 
of 640°. The carbon having been saturated at 640°, the first 
experiment of the series was made with a rapid current of air. 

The velocity of the air-current was adjusted so as to be approxi- 
mate y 100 c.c. per minute. As soon as the stream was started the 
emperature of the carbon rose, the readings of the galvanometer 
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ime, 

Deflection of 
galvanometer. 

nutes. 

mm. 

0 

0 

1 

52 

2 

63 

3 

68 

4 

71 

5 

72 

10 

74 

15 

74 

20 

74\ 

25 

74 f 


“ Esperimental t«mper»t«re,” namely, 640". 


= + 20 " 

Tlie Bamnla of the isaning gaaes was 
tahen dDring this period. 


The actual temperature was therefore 660°. The carbon was 
now allowed to regain the experimental temperature, and a stream 
of air of 100 o.c. in 2'3 minutes passed. A maximum deflection of 
the galvanometeif equivalent to 37 mm. on the scale was produced. 
The " actual ” temperature in this experiment was therefore 630°. 

Similarly, with streams of 100 c.c. in 6’5 and 16’2 minutes the 
deflections observed were 4 mm. and 0 mm. respectively ; the heating 
eflect of the reaction could therefore be neglected in these two 
experiments. 

In the table that follows each aeries of experiments is headed 
by the “experimental temperature." The “actual temperatures" 
are recorded in separate columns in each series. The other data 
given are; 

(1 ) The number of the experiment, showing the order in whicl 
the different velocities of air-current were obtained. This is some 
times of importance when considering the general nature of the 
results of each series. 

(2) The velocity of the air-current expressed as times of collec- 
tion of 100 c.c. 

(3) The analyses of the samples of the products of combustion. 

(4) The ratios COj/CO in the analyses. 

(5) The proportions of the oxygen burned appearing as carbon 
monoxide. 

(6) The percentage “oxygen-content” of the air burnt, calcu- 
lated from the products of combustion. This should be about 20'9. 


Time Orygen-con- 

of Oxygen tent of air. 

Actual collec- as CO, (Calculated) 

lempera- tion of Analysis, 1 er cent. per Cent, of from the 

lure. Expt. inOc.c. ^ , Ratio oxygen products it 

"0. No. Mios. COj. Oj. CO. COj/CO. turned, combustion. 


Experimental Temperature 400°. 


400 

5- 

1-5 100 


025 

4 00 

10 70 

400 

1 

4 0 

4-65 

17-20 

1-40 

3-30 

<13T0 

400 

2 

81 

5i0 

14-85 

1-70 

8 00 

14-30 

400 

4 

13*1 

6 50 

12-45 

2*60 

2-60 

16-65 

400 


14-7 

7 50 

1130 

3-30 

2*25 

18-U6 
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Time Oxy^n-con* 

of Oxygen tent of air. 

Actual coUec- ^ as CO, (Calculated) 

MiiTioia* rionof Analysis, per cent percent, of from the 

^ure- Expt. 100 c.c. ^ ■ s Ratio oxygen products of 

“C No. Mina. CO9. 0*. CO. COj^/CO, burned, combustion. 
Experimental Temperature 425°. 


425 

3 

2*2 

5*00 

13*99 

1*85 

270 

15‘55 

20-0 

425 

1 

4'9 

970 

7*20 

4-45 

2*20 

18*60 

19-5 

425 

2 

10'6 

11*90 

4-40 

5-70 

2*10 

19*30 

19*7 

425 

4 

15*2 

13-80 

2-70 

6-10 

2*20 

18-65 

197 



Experimental Temperature 535°. 



560 

1 

27 

14-10 

trace 

10*55 

1*35 

27-20 

20*4 

.550 

2 

8-4 

15-30 

nil 

9 85 

1*55 

24 30 

20-4 

545 

3 

120 

1.5 *55 

ml 

9*60 

1*60 

23-60. 

21*3 

540 

4 

17*2 

15*95 

nil 

9*85 

1-60 

23-60 

21-6 



Experimental Temperature 570°. 



590 

1 

0-45 

10*80 

1 2.5 

13*35 

0*80 . 

38-20 

20-1 

580 

2 

2-9 

13-70 

nil 

1305 

1*05 

3*2-25 

21 6 

5?5 

3 

8-0 

15-25 

nil 

11*60 

1*30 

•27 65 

22*3 

570 

4 

14 -5 

15*85 

nil 

10*00 

1 60 

24-00 

21-9 



Experimental Temperature 600°. 



630 

4 

17 

12*25 

nil 

15*80 

0*80 

89-20 

21*8 

610 

2 

7-9 

14 05 

nil 

14 05 

1 00 

33-30 

22-7 

600 

a 

12 1 

14*10 

nil 

12*95 

1*10 

31-45 

22-0 

600 

1 

23-4 

1585 

nil 

13*15 

1 20 

29-30 

24-0 



Experimental Temperature 650°. 



680 

1 

1-4 

1170 

nil 

14*65 

0-80 

38-50 

20*5 

670 

2 

2*3 

12-05 

nil 

13-60 

0*90 

36*05 

21-0 

655 

3 

6'5 

13-10 

nil 

13 60 

0-95 

34*20 

‘21*3 

650 

4 

162 

11-25 

nil 

11*80 

1*20 

29-30 

21 4 



Experimental Temperature 700°. 



725 

1 

0'9 

12-15 

trace 

13-90 

0*90 

36*30 

20*6 

710 

3 

4'2 

14-20 

oil 

1165 

1 20 

28 80 

21*2 

705 

2 

11 -0 

15*85 

nil 

8 75 

1*80 

21*60 

‘20-9 

705 

4 

21 0 

16*70 

nil 

7*70 

2*20 

1875 

21*3 



Experimental Temperature 770°. 



780 

1 

1'3 

19'00 

nil 

3 25 

5*85 

7*85 

20*9 

770 

2 

6-9 

17 45 

nil 

5*70 

3*05 

14*00 

20-9 

770 

3 

U'5 

17*50 

nil 

5-60 

3*10 

13-80 

20*9 

770 

4 

28-4 

17*60 

nil 

4*60 

3*80 

11-55 

20*4 



Experimental Temperature 840° 



850 

1 

1'3 

19-25 

nil 

2-80 

6*90 

6 80 

20-9 

$45 

2 

5-3 

19-10 

nil 

3 15 

6 05 

7-60 

21*0 

840 

3 

9-5 

19*30 

nil 

2 90 

6*6.4 

7-00 

21*0 

840 

4 

25-0 

19*40 

nil 

2 90 

6-70 

6-95 

21 0 



Experimental Temperature 910° 



915 

1 

0-8 

18*85 

nil 

•2*50 

7*55 

6-20 

20*3 

915 

2 

4 -.5 

17-15 

nil 

5-00 

3-45 

12-70 

20-2 

MlO 

3 

137 

16 30 

nil 

7*00 

2 35 

17-70 

20-5 

910 

4 

35-2 

15-45 

nil 

8*50 

1-80 

21*55 

20-6 

1005 


Experimental Temperature 1000^ 



1 

1-3 

13-85 

nil 

n-35 

1-20 

29*80 

20-1 

li'OO 

2 

iro 

5-00 

nil 

26 00 

0 20 

71 55 

20 0 

1000 

3 

24-5 

2*27 

nil 

29-95 

0 05 

86 95 

20-3 
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These results considered together afford a very fair idea of the 
sequence of events when air is passed in a stream through heated 
carbon.* For their better comprehension the curves in Jig g 

• There are several points in connexion wiih these j^esnlts which require 
xplanation. 

At 400* the ratio CO 2 /CO decreases regularly with decreasing speed of air-current 
That is to say, the proportion of the oxygen burnt that appears as carbon monoxide 
is greater the slower the air-stream. This we presume to indicate the influence of 
local heating of the carbon. Any local heating would cause more rapid oxidation of 
carbon monoxide by excess of oxygen at those temperatures where excess of oxygRu 
conld remain in the gases for an appreciable time, namely, at temperatures below 
500*. Its effects would be more apparent at those temperatures the more rapid the 
tream of air ; for, as with the general beating effect, the local heating effect most 
be more intense the more rapid the air*currenL In those experiments, tberelore 
where the general temperature of the carbon surface was insufficient to cause the 
rapid oxidation of carbon monoxide, a slow stream would yield a greater proportion 
of carbon monoxide than a fast stream. A very slow stream, or a slightly higher 
general temperature of the carbon, might occasion the oxidation of an appreciable 
quantity of carbon monoxide. 

This contention is borne out by the results of the experiments at 425°, in which 
the proportion of the oxygen burnt that appears as carbon monoxide increases with 
decreasing rapidity of air-current up to a certain point, and then decreases. The 
explanation is that the slowest rate of passage of air in this series of experiments 
afforded time enough for the oxidation of carbon monoxide as it passed with excess 
of oxygen over the carbon surface, the general temperature of which was 425°. 

At temperatures between 500° and 700° the ratio of COj/CO in the products of 
combustion increases with decreasing velocity of air-current. At these temperatures 
the rate of oxidation of carbon monoxide is rapid, and the increased time of coutact 
between the products of combustion (containing excess of oxygen) over the carboa 
surface afforded by slow streams, more than compensates for the diminution in the 
degree of local heating in its effect on the oxidation of carbon monoxide. 

Above 850* the rate of the reaction 00.^+0=200 becomes appreciable, its effects 
being, as might >be expected, more marked the slower the stream of air. It is 
interesting to note that even with the slowest stream at 1000 * equilibrium of the 
system 200 CO 5 + 0 was not attained. 

We may remark that all these results have been confirmed by duplicate series of 
experiments. 

There is a further point in connexion with these experiments to which attentioa 
should be drawn, namely, the variations in the oxygen-content of the products of 
combustion. Allowing for the increase in volume due to the formation of carbon 
monoxide, the oxygen-content of the original air passed can be calculated. It 
should be about 20 ’9. The fact that in many cases a greater and in some cases a 
smaller percentage was found emphasises what we have already said regarding thfi 
difficulty of raaiataining the carbon "saturated” at the experimental temperature. 
We are satisfied that the flnetnations iu the oxygen-contents observed are net due to 
experimental error — we believe that the tleterminations of the coustituenta of the 
products of combustion are correct within 0'05 per cent. — and it will be observe 
that there is a certain regularity amongst them, each aeries at a partial t 
experimental temperarure yielding a uniformly high or low result as the case ciay 
be. The high results we attribnte to excessive decomposition of the compleXi 
to the heat of the reaction ; the low results to insufficient saturation of the car on 
before collection of the sampl«i was made. 
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liave been plotted. These curves represent the percentages of the 
gxygen burnt that appear in the products of combustion as carbon 
monoxide at different temperatures, with speeds of air-current 
yielding 100 c.c. in 2, S, and 15 minutes respectively. The percent- 
ages for these speeds are interpolated from the experimental 
numbers, the temperatures being to the nearest 5 degrees. 



80U 400 6UO eoo 700 BOU 900 luOO 


TfmjKraiitrr °C. 

The temperatures at which the reactions 2C04-02=2C0j and 
COj-)-C=2CO are most prominent can readily be seen from these 
curves. We are most concerned, however, with the curve for tem- 
peratures below 660°, at which temperature the percentage of 
oxygen as carbon monoxide reaches its maximum with the most 
cupi air-current; for below this temperature, with rapid air- 
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currents, the eSects of reactions subsequent to the oxidation of 
carbon do not predominate. 

If from the curve for the most rapid air-current the percentagog 
of oxygen as carbon monoxide at temperatures of 400°, 450°, soqo 
560°, .600°, and 650° be taken, the ratio COj/CO in the produe)^ 
of combustion at these temperatures can be calculated, and co®. 
parison made with the ratios obtained in the “fixation” expetj. 
ments with air. In these latter experiments, it will be remembered 
it was concluded that the percentages of carbon dioxide and carbon 
monoxide found at the end of a quarter of an hour’s heating coold 
he regarded as approximately those in which the gases were liber, 
ated by decomposition of the complex, at any rate at temperatures 
below 500°. For at these temperatures the small quantity of 
oxygen used in the experiments was removed so quickly from the 
sphere of action as to preclude the possibility of much secondarr 
oxidation of carhon monoxide, the rate of that reaction being 
slow. Between 500° and 700°, however, it appeared probable 
from a consideration of the results obtained from similar experi- 
ments with pure oxygen and "50 per cent.” oxygen, that scae 
secondary oxidation took place in the time. The ratio COj/CO 
would therefore be too high at these temperatures. 

We give below the results obtained for the ratio in the rapid 
“ stream ” experiments just described, together with those in the 
" fixation ” experiments with air : 



Batfo COrJCO in prodnrte of combustion. 


“Stream” ' 

‘ Fixation” expeiimeut*. 

Tempt ratiire. 

expenments. 

(Series III.) 

400^ 

3-80 

3 75 

450 

2*28 

240 

500 

170 

1-97 

550 

1-85 

1-63 

600 

0*90 

1-48 

650 

078 

1-19 


It will be seen that the results are of the same order, the ratio 
decreasing with increasing temperature; and that at temperatures 
below 550° there is a fair agreement between the two sets of ratios. 
Above that temperature, as anticipated, the “ fixation ” experiments 
show a higher ratio than the “ stream ” experiments, due, no doubt, 
to subsequent oxidation of carbon monoxide, the extent of which 
would be minimised in the rapid stream experiments. 

On the one hand, therefore, we have a set of ratios COj/CO jn 
the products of combustion obtained during the oxidation of 
“ saturated ” or “ normal ” carbon in a stream of air ; and on the 
other hand a similar set of ratios obtained during the “fixation 
of oxygen by “ exhausted ” carbon, when the major jwrtion of t e 
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ojtygen bMnt is retained by the carbon to form (presumably) a 
caibon-oxygeo complex, such oxygen as appears in the gaseous 
products of combustion being due to the decomposition of this 
complex’ The two sets of ratios show considerable concordance. 
The hypothesis is that in the normal burning of carbon the carbon 
dioxide and carbon monoxide found as the apparently primary 
products of combustion arise from the decomposition, at the tem- 
perature of combustion, of a complex, the formation of which 
is the first result of the encounters between oxygen and carbon 
molecules. 

Our thanks are due to the Explosions in Mines C'opmittee of 
the Home Office for permission to publish these results. 

We wish, also, to express our appreciation of Professor Bone’s 
hinduess in communicating this paper to the Society. 

EsSMB.d’S. 


]jy —Exidence of Racemic Compounds in the Liquid 
State. 

By Alec Duncan Mitchell and Clarence Smith. 

Dubino the past twenty years various physical properties of liquids 
have been utilised in an attack on the problem of the existence of 
racemic compounds in the liquid state, but the change of the 
molecular surface energy with temperature appears not to have been 
applied until Grdh a few months ago (Bcr., 1912, 45, 1441) recorded 
the result of two experiments on dimethyl tartrate and dimethyl 
racemate. 

A survey of the results obtained by dillerent investigators, a 
summary of which can be found in recent papers on this subject by 
Dunstan and Thole (T., 1908, 93 , 1815; 1910, 97 , 1249; this vol., 
p. 19) leaves on the mind the impression that the existence in the 
liquid state of a racemic compound of two enautio-stereoisomerides 
has not been definitely and satisfactorily established. ■ Several 
investigators assert that liquid racemates do exist, but the weight 
such statements carry is a matter of opinion, in view of the uncertain 
quantitative value of most of the methods by which the problem 
has been treated. Methods based on the determination of the 
density or of the refractive index (Traube, Ber., 1896, 29 , 1394 ; 
Pope and Peachey, T., 1899, 76, 1111), by which therefore the 
greatest accuracy can be attained, definitely deny the existence of 
racemic compounds in unassociated liquids. 
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RamBay and Shielda have shown {PhU. Trans., 1893> 164 , 
how the molecular weight of a pure unassociated liquid caa b, 
determined from the rate of change of the molecular surface energy 
with temperature; for such liquids the relation between the change 
and the temperature is linear, except in the ne^hbourhood of the 
critical, point, and the rate of change is a constant, i, the average 
value of which, determined by six “ normal ” liquids, is 2 * 1209 , 
Before the application of this method to the problem of the existence 
of liquid racemates is described, some discussion of the significance 
of the constant A is necessary. The average value, 2*1209, is the 
mean of six lying between 2*2256 for ethyl acetate and 2*0419 for 
methyl formate. Values even greater than the former have been 
recorded in recent years by Hewitt and Winmill (T., 1907, 91, 
441), Turner and Merry (ibid., 1910, 97 , 2069), Walden and 
Swinne (Zeitsch. physikal. Chem., 1912, 79 , 700), and others. The 
criterion of the unaltered molecular complexity of a liquid with 
change of temperature is not so much the absolute value of k, ai 
its constancy. When the liquid is unassociated, k remains the same 
over a wide range of temperature, but in the case of an associated 
liquid the dissociation which accompanies rise of temperature is 
manifested by a rapid increase in the value of k. Thus, for ethyl 
alcohol and for glacial acetic acid, k has the values 1*070 and 0*8815 
respectively at 20° and 1*669 and 1*198 respectively at 150®. 

The application of this method to the problem under examination 
is as follows. The surface tensions and the densities of each of 
' the optically active modifications of a substance are detemiined 
over as wide a range of temperature as is practically convenient, 
and thereby, assuming a normal molecular weight for the sub- 
stance, several values of k are obtained by the equation 

^ ’ 

and the mean is calculated. 

The same measurements are made with the inactive modification, 
and the mean value of k' is determined, again assuming a normal 
molecular weight for the substance. If this assumption is correct, 
that is, if the inactive modification is a liquid mixture of the two 
active forms, the mean values of k and k' *wil] be identical or nearly 
so. On the other hand, if the inactive substance is a liquid racemic 
compound, and therefore has twice the molecular weight of the 
active modifications, k' will be smaller than k, the two quantitie! 
being related by the equation i=2U'. Finally, the inactive liqrid 
may be a mixture of the two active forms in equihbrium with 
the racemic compound. In this case k will the more exceed V the 
greater the amount of the racemic compound present, a change o 
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0 01 in th® *' corresponding roughly with a change of 

about 0'7 per cent, in the molecular weight. (Strictly speaking, the 
name “molecular weight” is inapplicable to such a liquid; its 
meaning, however, is obvious, and the name will be retained to 
avoid circumlocution.) 

jbere remains to be considered the question of the association, 
nther than the chemical combination, of the liquid molecules. 
This complication has been avoided by selecting for examination 
substances which the experience of previous workers has shown are 
little prone to association, namely, hydrocarbons and esters. The 
active and the inactive modifications of pinene and of limonene, 
and dimethyl d-tartrate and dimethyl racemate have been examined. 
The concordant values of k for the active and the inactive modifica- 
tions of each substance and its constancy over a wide range of 
temperature prove that the substances selected fulfilled expectation, 
and that the results are not complicated by changes due to ordinary 
association. 


Experimental. 


The apparatus and the general mode of procedure for the deter- 
minations of the surface tension at different temperatures were 
similar to those described by Hewitt and Winmill (foe. of.). All 
measuremeuto of length were made with a vernier microscope 
reading directly to O'Ol mm., and by means of a micrometer eye- 
piece to O'OOl mm. Many capillary tubes were tested until one 
was found with a uniform bore over a length of 5—6 cm. This 
was then sealed to the wide tube of the apparatus, so that the 
surface of the liquid within the capillary was always situated within 
the uniform portion. The usual precautions were observed of 
thoroughly wetting the capiUary waUs and of determining the 
surface tension of the liquid in contact with its own vapour. The 
diameter of the uniform part of the capillary tube was determined 
by direct measurement with the micrometer eye-piece, by calibration 
with a mercury thread, and by a determination of the surface 

tension of benzene; the three methods gave practically identical 
results. 


The densities of the liquids at different temperatures were deter- 
imned by means of a dilatometer consisting of a cylindrical bulb 
of about 9 C.C. capacity sealed to a capillary tube, in which six or 
seven smaU bulbs, of about 0 04 c.c. capacity, were blown at 
rva 8 of about 2-6 cm. Pile marks were made on the capillary 

dilatometer with the bulb 
p e e y aied with the liquid under examination was immersed 
rge bath of water or other liquid heated by a small flame. 
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The temperatures to 01® were noted at which the liquid sutfjt, 
coincided with the various file marks on the capillary stem. 
dilatometer was calibrated by a series of readings with water. Ty, 
method of determining the densities of a liquid at different tern, 
peratures was devised by Mr. T. F. Winmill. ^t is very conveniejj^ 
and accurate. After the densities of benzene at different tea. 
peratures between 15® and 75® had been determined, it was foauij 
that the results agreed to O'OOOl with those obtained by Wald,,, 
(^Zeitsch. physikal. Chem.^ 1909, 65, 129). 

The values of h recorded are obtained from smoothed curves of 
the experimental values. 


Pinene. 

i-Pinene . — The liquid, after repeated fractionation under 
diminished pressure, boiled at 85°/80 mm., and had [a]^’ 13-40 

1 -P«»ene.— Purified in a similar manner. Boiling point 70'5«| 
35 mm.; [o]u -22'0®. 

i-Pijiene. — Sample I. Prepared from pinene nitrosochloride ly 
Wallach’s method. Boiling point 156®. Optically inactive. In 
the experiments, it became slightly yellow after keeping for scum 
time at the higher temperatures, but after cooling, the surface 
tension was found to be unchanged. 

Sample II. Prepared by mixing d- and l-pinenes to produce an 
optically inactive liquid. 


d-Pintne. M=136. r=0'02790. 


t. 

d. 

h. 

7- 




12'6 

0-8686 

2-292 

27-23 

790-9 

^^ii8'«-6e-0) = 2’88 

- 

2 : 3-8 

0-8592 

2*222 

26 11 

764 0 


2 '40 

35*9 

0-8491 

2-146 

24-93 

735-4 

8 -Tl O) = 2 ’37 

2-38 

49*8 

0-8378 

2-058 

23*60 

702*3 


2-88 

62-0 

0-8277 

1*983 

22*45 

673-4 

Si-#) = 2 '35 

2-38 

71 -0 

0-8202 

1*927 

21 61 

652-1 


2-38 

82-5 

0-8106 

1*856 

20-58 

625-9 

t(4»5-»i4i = 2-33 

2-36 

91-4 

0-8032 

1*801 

1979 

605-5 


2'35 






Mean =2 *36 

2-37 



X-Pinene. 

M = 

136. r = 

: 002790. 


t. 

rf. 

k. 

>• 





11-4 

20-9 

84-3 

47-7 

58-8 

69-7 

79-7 

93-8 


0-8709 

0-8630 

0-8519 

0-8410 

0-8317 

0-8226 

0-8143 

0-8026 


2 290 
2-229 
2-147 
2-064 
1-996 
1-929 
1-898 
1-786 


27-27 
26 32 
25-03 
23-74 
22-71 
21-70 
20-81 
19-61 


7S0‘8 — 

7677 
736‘3 . — 

704 6 
67 9 '0 
65 4 ‘0 
630 '8 t(477-M-a)= 

600’3 


2-33 
,-33 
2-26 
Mewi =2 '32 


2-43 
2-38 
2 '37 
2-36 
2-35 
2-34 
2-81 
2-36 
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i-Pittene (sample I). M = 136. r=0'02790. 


L 

d. 

h. 

7- 

y{Mv)K 




32’8 

O'SSIS 

2*124 

24*73 

728-1 

^(32-«-T7-8) 

= 2-38 


35-6 

0-8488 

2*105 

24-43 

720*5 



49-2 

0-8377 

2 ’019 

23*13 

688*2 

^(35'&-ga-a) 

= 2-32 

2 40 

61 ‘4 

0-8275 

1*941 

21-96 

658-9 


2-40 

63'2 

0-8260 

1*930 

21-80 

655-1 


= 2 36 

2*39 

/7 8 

0-8139 

1-837 

20*45 

620 4 


2 -*38 

88 0 

0'8064 

1*775 

19-60 

598-9 

^i6i*-g£0) 

= 2-33 

2*33 

93'8 

0-8003 

1*738 

19-00 

582-9 



2*37 

95 0 

0-7994 

1*731 

18*91 

580*5 



2-37 






Mean: 

= 2-35 

2*38 


i-Pinene 

(sample II). 

M=136. 

r = 0-04823. 



4. 

k. 

7- 





8-6 

0-8725 

1*318 

27-22 

788*0 

^18-6-42 2/ 

= 2-34' 


9-3 

0-8719 

1-317 

27-17 

787*2 

[1-14] 

11-7 

0 8699 

1'307 

26-86 

780-5 


= 2-36 

2*42 

23'9 

0-8698 

1-264 

25-64 

752*1 


235 

in 

0-8446 

1*199 

23-96 

709-3 

^(11-7-73 0) 

= 2-33 

2*34 

59 5 

0-8305 

1-137 

22-34 

668-6 


2*35 

73 '0 

0-8192 

1*089 

21-15 

637*7 

^(23«-83-3/- 

= 2-30 

2*33 

88'3 

0-8073 

1*037 

19-82 

604-1 


2-31 






Mean: 

= 2-83 

2*35 


lAmomne. 

Purified by repeated distillation under diminished 
pressure. Boiliog point 135°/240 mm.; [aJU 122’6°. 

l-iimonene.— Purified in a similar manner. Boiling point 100®/ 
I3mm.;[a]!? -105-4® 

i-Z,ifflOftea«.— (Dipentene). Sample I. Repeatedly distilled, Boil- 
iag point 176°/ 760 mm. 

Sample II. By mixing d- and i-limonenes to produce an inactive 
liquid. 

i-Limoneiu. M = 136. r = 0'04823. 


t. 

d. 

K. 

7- 

7(,Vr)i. 



l-'lC-S-f). 

10-9 

0-8511 

1-417 

28-53 

840 0 

i*(|«-g_58 = 

:2*35 


231 

0-8413 

1*372 

27*31 

8101 


2-45 

34-2 

0-8329 

1*334 

26*41 

788-9 

^'!23i-70T)- 

= 2*31 

2-19 

44-4 

0*8247 

1-297 

25-31 

761 0 



2-36 

58-4 

0-8138 

1*247 

24-00 

728-4 

l''(34-2-M 6, = 

= 2-39 

2-35 

70-7 

0*8044 

1-203 

22-90 

700-2 



2-34 

85-6 

0-7927 

1*150 

21*57 

665-9 

^■'111-90-3) = 

= 2-30 

2-33 

90-3 

0-7892 

1-133 

21*16 

655-2 


2*33 






Meau = 

:2‘34 

2-335 


1- 

■Liinouene. 

M = 

136. r 

=0-04823. 



t. 

d. 

h. 

7- 





8-2 

0-8600 

1*400 

28*48 

832*7 

^ — 57'IJ “■ 

:2-25 


23 '2 

0-8464 

1*342 

26*87 

794*1 


2-27 

35-4 

0-8388 

1*300 

25-73 

766*2 

^*13 ^712) = 

:2-23 

2-28 

45-1 

0-8291 

1*267 

24*85 

744*6 

2-26 

57-1 

0-8197 

1*226 

23-78 

718 0 

l ! = 

■2*23 

2-25 

71-2 

0-8085 

1*179 

22-55 

687*3 


224 

82-1 

Ar .r- 

0-7999 

1*140 

21*56 

662 0 

!(S-5f = 

2 "20 

2-25 

sO 5 

0-7896 

1-096 

20-48 

633*9 


2-23 


Meau = 2‘23 


VOL. .cm. 


K K 
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i-Limonene (sample I). 

M = 136. 

r=0’04823. 


/. 

d. 

h. 

7* 





10-5 

0-8668 

1*366 

28*00 

814*7 


:2‘30 

_ 

22-8 

0-8670 

1*822 

26*80 

785-5 


:2‘26 

2-38 

34 ‘6 

0-8475 

1-282 

25*12 

759-1 


2-31 

45 -1 

0-8893 

1-245 

24-72 

734-6 

I 

^(M8-817) = 

= 2-25 

2-32 

67*1 

0-8296 

1*204 

23-63 

707*8 

2-30 

69-9 

0-8195 

1-160 

22*50 

679*1 

^(451-1B'8) = 

= 2*24 

2-29 

81-7 

0-8100 

1*120 

21*46 

653-1 

2-27 

98-8 

0-8004 

1-077 

20*40 

625-7 



2-27 





Mean = 

= 2*26 

2-29 


i-Limonene (sample II). 

M = 136 

i. r=0-04823. 


t. 

d. 

A. 

7- 

'/(Art!)!. 




10-8 

0-8538 

1-397 

28*22 

829*1 

fcllO-8-57-2)' 

= 2-33 

- 

24-2 

0*8432 

1-349 

26*90 

797-1 


= 2-29 

2-39 

35-0 

0-8848 

1-311 

25*89 

772-3 

j!,W-2-6e-6t = 

2-35 

46-6 

0-8217 

1-270 

24*78 

745-0 

ti35-ti-8l7) ■ 


2-35 

57-2 

0*8174 

1-233 

23*84 

721*1 

=2-29 

2-33 

69'6 

0-8076 

1-190 

22 73 

693*3 



2-31 

81 ‘7 

0*7981 

1-147 

21*65 

665*6 


= 2-26 

2 31 

96-2 

0-7868 

1-096 

20*40 

638*1 



2-30 





Md&D 

= 2-29 

2-33 


Dimethyl d-TarfroIe— Repeatedly fractionated under low pies- 
sure. The sample employed boiled at 158°/13 mm., melted at 
42'4°, and had [a]l? -9-2° (5 per cent, solution in chloroform). 

Dimethyl idaccmale.— Purihed by distillation under diminisied 
pressure. Boiling point 169°/20 mm.; melting point, Sg'oO. 


Methyl i-Tartrate. M = 178. r = 0'04823. 


t. 

d. 

A. 

r 





62 0 

1-2903 

1-278 

39*02 

10420 

A*(62t»-ID0 0j = 

2-04 

- 

62 -6 

1-2896 

1-276 

38*94 

1040*0 



[3*83] 

67*2 

1-2850 

1-267 

38*52 

1031*5 

A(6J-9-124'0| = 

1*98 

2-02 

96*3 

1-2645 

1-204 

35*72 

9720 



2-04 

100*0 

1 -2506 

1-196 

35*39 

964*6 


1*99 

2-04 

124-0 

1-2255 

1-146 

33*23 

918*2 


:1*96 

2*00 

126*0 

1-2235 

1-142 

33*06 

914’6 

A^(e6a-i35 1) = 

r99 

135-1 

1-2140 

1-122 

32*22 

896*0 



2*00 






MeaD=: 

:1*99 

2*015 


Methyl 

Racemate. 

M = 178. 

r = 0-04823. 


t. 

d. 

A. 

7- 

7{A7t;)*. 




89-6 

1-2604 

1*181 

35*22 

955*2 

A(60-e-i»-6j= 

= 2*04 

- 

92 5 

1-2575 

1*174 

34*93 

948*6 


r2 03 

[2*28] 

103 -6 

1-2458 

1*149 

33*86 

9-25*6 

Aiw-6-157-4) = 

211 

124-8 

1-2237 

1*103 

31 93 

888*0 


^2-01 

2*05 

150-6 

1-1968 

1*045 

29*59 

830*5 


2*04. 

157*4 

159*0 

1-1897 

1-1880 

1*030 

1*027 

28*99 

28*86 

817*0 

814*1 


= 2 03 

2*04 

2*03 

‘I-Oi 

159*2 

1-1878 

1*026 

28*83 

8183 



^ Uw 





Mean: 

=2*03 

2*05 


A compariBon of the mean values of k, which are ^ 

separately for convenienoe of reference, obtained with each se » 
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linuids, shows that the active and the inactive modifications in each 
case have the same degree of molecular complexity, and, therefore, 
that the inactive modifications are not racemic compounds. 

The last column in each table gives the values of k calculated 
from the molecular surface energies at the lowest temperature and 
each succeeding temperature. The mean value in the last column 
airrees with the mean value • obtained at approximately equal 
intervals of temperature over the whole range. The values in 
brackets have not been taken into account, being calculated from 
temperature differences too small to give accurate results. The 
individual values of k in the last column decrease slightly and 
fairly uniformly with rise of temperature. This cannot be taken 
as evidence of racemate formation, because the change occurs both 
with the active and inactive modifications. Neither can it be due 
to association, because no evidence has ever been placed on record 
of association being accompanied by an absorption of heat. It 
must be attributed to some unknown factor which is operating both 
in the active and the inactive modifications of the substance. 

The case of the methyl eaters of active and inactive tartaric acids 
is interesting. Our values of i.are 1-99 and 2-03 respectively, 
corresponding with association factors (x) of I’lO and 107. In 
the paper already referred to, Gr6h obtains the values 2’37 and 
2-26 respectively, corresponding with x=0'85 and 0’91. It is, 
presumably, in view of the latter value that he concludes that the 
inactive form is unimolecular and rot racemic; but by comparison 
with the value (0'85) for the active ester he would apparently have 
been justified in indicating slight molecular complexity for the 
racemate. Our results point to an anomalous state, the tartrate 
(x=l-10) being more associated than the racemate. From these 
Egures it appears that racemates have no existence in the liquid 
state : 



9. a« 


Z-PiDene 

2*32 

2-36 

i-Pineue (sample I.) 

2-35 

2-38 

,, (sample II.) 

2*33 

2-35 

d-Limonene 

2-34 

3-335 

l*LimoDeiie 

2-23 

2-25 

i-Limonene (sample 1. ) 

2 ’23 

2-28 

„ (sample II.) 

2-29 

2-33 

Dimethyl-d-tartrate 

1-99 

2-015 

Dimethyl racemate 

203 

2-05 


In conclusion, we wish to express our thanks to the Research 
und Committee of the Chemical Society for a grant in aid of this 
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L,v.— ?’Ae Interaction of Chlorine and Hydrogen. 
Influence of Mass. ^ 

By. D avid Leonard Chapman and Leo Kingsley Underhih, 

When £he conditions are such that a chemical change in a system 
can take place only under the influence of light, the velocity ot 
the change is known to bo proportional to the light absorbed by 
the coloured constituente of the system in unit time, provided that 
the character of the light and the composition of the system be 
fixed. If the light be monochromatic and the composition of the 
system be variable, the velocity of chemical change will be given 
by the numerical value of an expression of the form ; 

Cj . . . .), 

in which £„ is the light energy, of frequency n, absorbed in unit 
time, kn is a number the value of which depends on the vibration 

frequency, and ^(ci, Cj ) is ad unknown function of Cj, cj, etc,, 

the concentration of the constituents of the mixture, and possibly 
also of n.* It it be assumed that the function in question is 
independent of the vibration frequency of the light, the rate of 
chemical change in a system illuminated by composite light would 
be given by the expression : 

the limits of the integral being the maximum and minimum values 
of the vibration frequencies of the composite light. 

In order to determine experimentally the nature of the function 

j r» 

/ the value of the integral dn must during the course of the 

experiment bo determinable at any moment, or be constant. By 
preference it should be maintained constant. 

Unfortunately, in several investigations that have been under 
taken with the object of estimating the influence of mass on pboto- 
chemical changes the energy integral was not maintained constant, 
nor was any attempt made to estimate and to introduce a correc 
tion for its variation during the course of the reaction. M. Wilder- 
man’s experiments {Phil. Tram., 1902, 199 , 337) on the inter- 
action of carbon monoxide and chlorine, for example, were vitia 
by this source of error. Mixtures of carbon monoxide and chlonne 

• It is probable, but by no means certain, that/ is independent of a. It ha* 
invariably assumed that such is the case, although the published eipcrimcu 
evidence which supports the assumption ia not entirely satisfactory. 
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losed is ^ vessel of 3’S cm. diameter were exposed to light, and 
'u rates of union of the gases, determined from readings of the 
ariations in pressure, taken at stated intervals of time, the readings 
t • p continued until a considerable proportion of the chlorine 
■ nally present had disappeared. Under such conditions the 
r'u absorbed must have diminished considerably during the 
; of the experiment, and the conclusion drawn by Wilder- 
from his uncorrected measurements, namely, that the chemi- 
cal change in question is bimolecular, and conforms to the same 
of mass as a purely idioehemical change, cannot therefore be 
accepted as valid. Strictly, his experiments can be taken only to 
indicate that, under conditions which would secure a constant rate 
of absorption of light, the order of the change would be lower than 


man i 


ths second. 

At fint sight it might appear that the photochemical interaction 
i carbon monoxide and chlorine would be a particularly suitable 
lange to investigate with the object of estimating the influence of 
lass on the velocity of a photochemical transformation; but in 
ractice we have found that a serious obstacle is presented to its 
arestigation owing to the difficulty of obtaining mixtures of the 
ases containing only such inhibitive impurities as are not slowly 
baii'^d or destroyed by the influence of the light as the action 
iroceeds. The impurities in question are contained in the carbon 
nonoxide, and we have up to the present failed to effect their 


lomplete removal, in spite of numerous attempts by various 
nethods. Accordingly we have had to fall back on the action 
between chlorine and hydrogen. Although the rate of interaction 
between these gases cannot be measured with such ease as that 
between chlorine and carbon monoxide, yet the mixture can, with 
the exception of oxygen (which does not alter in amount under the 
influence of light), be obtained uncontaminated with impuritiee 
which retard the change. 

Our object has been to investigate, in the first place, the influence 
of the concentration of the hydrogen on the rate of formation of 
hydrogen chloride. The partial pressures of the chlorine and of 
he oxygen in the mixtures examined in one series of experiments 
were therefore kept constant, whereas that of the hydrogen was 
waried. A small amount of oxygen was added to the chlorine 
in order to make it quite certain that the mixtures rich in hydrogen 
did not oontmn an appreciably larger proportion of oxygen than 
those poorer in hydrogen, as would otherwise have been the case if 
the hydrogen had adventitiously, or as a result of its method of 
preparation, contained a trace of oxygen. The intensity of illu- 
mination was always the same, and, as the concentration of the 
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chlorine was also invariable, the energy absorbed by the diffeteni 
mixtures in unit lime was constant. 

It was found that as the partial pressure of the hydrogen wjg 
increased from zero the rate of formation of hydrogen chloride uj, 
at first almost proportional to the partial pressure of the hydrogeo- 
but the ratio of partial pressure of hydrogen to velocity of intjf’ 
action rose continuously in value as the proportion of hydrogtj 
was increased, and when the pressure of hydrogen had attained a 
definite value the rate of formation of hydrogen chloride became a 


Fio. 1. 








i 




f'O 100 liJ 

P«T cmL of hydrogen. 


maximum. Then, as the proportion of hydrogen was still further 
increased, the rate of interaction of the chlorine and hydrogen fell 
very slowly. If the percentage of hydrogen is plotted against ths 
sensitiveness, a curve of the form shown in Fig. 1 is obtained. 

Kesults of the character just indicated were not unexpected, and, 
indeed, they admit of a simple explanation with the aid of the 
theory of photochemical change formulated in previous papers, 
They appear, however, to be at variance with views recently 
express^ by Weigert {Ann. PJt/ysik^ 1907, [iv], 24, 155 and 243) 
on the nature of photochemical changes of the class under con- 
sideration. It is desirable that the hearing of our results on these 
views should be briefly considered. 

Weigert, from certain observations made while he was invest 
gating the interaction of chlorine and carbon monoxide, arrived at 
the conclusion that the action of light is catalytic, or more precise!? 
that the light generates nuclei, in the vicinity of which the lit®”* 
or almost latent forces of affinity become abnormally active and at* 
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thus rendered capable of impelling the system into the most stable 
state of chemical composition. If this is a complete account of 
the mechanism of the photochemical interaction of chlorine and 
carbon mono.^de, and of chlorine and hydrogen, the conclusion that 
the rate of the action ought to be proportional to the colourless 
(onstituent of the mixture appears to be almost inevitable. This 
consequence of the theory, however, is obviously not in harmony 
with the results of our experiments, according to which the rate 
of interaction of the gases is nearly independent of the proportion 
of hydrogen when the latter exceeds a definite value. The result 
on which Weigerb bases his theory appears to us to , be a conse- 
quence of the thermodynamic principles, and therefore consistent 
with any mechanical hypothesis which does not contradict those 
principles.* 

The theory about to be advanced is of limited application, in 
so far as it is capable at present of being verified by quantitative 
relations, but it will be convenient to postpone the defining of 
these limitations until a general outline of the theory has been 
presented, 

The photochemical transformation of chlorine and hydrogen into 
hydrogen chloride is accompanied by a fall in free energy vastly 
greater than the light energy required to induce the change. An 
hypothesis capable of giving a satisfactory mechanical account of 
the fact that the free energy of the system cannot, without the 
assistance of a relatively small supply of highly efficient external 
energy, break up the molecules of the elements and bring into 
operation tbe force of affinity between the atoms of chlorine and 
hydrogen, is not likely to be discovered until a much more intimate 
knowledge of the internal structure of the atoms has been gained ; 
hut it is probable, we believe, that such an hypothesis might not 
unprofitably be sought for in the periods of free vibration of tbe 
valency electrons. We are, however, at present only concerned 
with the correlation of the small but necessary supply of external 
energy and the extent of the chemical change induced by it. 

Consider the effect of exposing to light a mixture of chlorine, 
hydrogen, and a relatively small amount of oxygen. The light is 
absorbed by the chlorine, and existe for a time in the molecules 
oi that substance as a form of energy of vibration which is incapable 
without further modification of promoting the union of the 

I» support of hia conduaions, Weigert quotes the results of Bevan [PM. 

raw., 1903 ^ 202. 71) on cloud formatiou in a moist illuminated mixture of 

to hydrogen. For comments on Bevan ’a conclusion, the reader is referred 

e paper on the interaction of chlorine and hydrogen by Burgess and Chapman. 
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hydrogen and chlorine. Of this vibrational energy by far t)jj 
larger part ia degraded, and thereby rendered ineffective by the 
agency of the oxygen, the proportion thus dissipated depending 
almost entirely on the partial pressures of the chlprine and oxygen 
and being therefore almost the same when the cbneentration of 
both of these gases is kept constant. The vibrational energy ^bicb 
escapes dissipation by this process ia transformed into a coripara. 
tively stable and still highly efficient form, and as such is accnmi]. 
lated in the chlorine molecules, which are thereby rendered 
abnormally active. The latter form of energy which endows the 
chlorine molecules with chemical activity we shall for brevity call 
the actinic energy. If the mixture contains no hydrogen the 
actinic energy is dissipated, the rate of dissipation being for the 
same concentration of chlorine proportional to ita amount in unit 
volume. If the mixture contains hydrogen, however, a part only 
of the actinic energy will be directly dissipated, the rest being 
utilised and degraded in the promotion of chemical change (the 
proportion of actinic energy lost by direct dissipation being almost 
zero when the concentration of the hydrogen is high). 

We shall now show that the quantitative results are in accord- 
ance with the above view of the mechanism of the change. To this 
end we shall deduce from the theory what ought to occur in an 
element of volume of a system composed of chlorine, hydrogen, 
and oxygen under the influence of light. Let U be the light 
energy absorbed in unit volume by the chlorine in unit time, and 
let V be the vibrational energy in unit volume. The vibrational 
energy supplied in unit time by the light is obviously U, whilst 
that lost in unit time by dissipation is given by CT, C being a 
function of the concentration of the chlorine and oxygen. In the 
steady slate the gain and loss of V must be equal, or 7= F /C. The 
actinic energy acquired by the chlorine in unit time is proportional 
to V, and since F= tL/C it must be given by iH, i being a function 
of the concentration of the oxygen and chlorine. The actinic energy 
in unit volume being denoted by X, the amount dissipated in unit 
time is obviously proportional to Z, and may therefore be put equal 
to cZ (c being a constant), whilst that which is degraded in bring- 
ing about the union of the chlorine and hydrogen ia given by 
Z[Hj]Z, in which £ is a constant, and [Hj] the concentration of 
the hydrogen. 

Accordingly, dX/dt — kU — cX — KlBJX. 

But in the steady state which is attained in an immeasurably 
short period of time after the commencement of the illumination 
dXjdt^Q. 


iff = cZ + Z[Hj]Z. 
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The last term on the right hand side of the equation is equal 
to the actinic energy employed in unit time in converting chlorine 
jnd hydrogen into hydrogen chloride, and the rate of formation 
of hydrogen chloride may be taken as proportional to the magnitude 
of the same term, if we may assume—the justification for the 
assumption cannot be conveniently given until later— that for 
photochemical changes of the class to which the interaction of 
chlorine and hydrogen belong, the hydrogen chloride formed is 
proportional to the actinic energy required for its production. 

\frhen the concentration of the hydrogen is small, kU = cX, and 
therefore X~hV fc, ^ 

Accordingly, the rate of formation of hydrogen chloride is 
approximately proportional to: 

Now kXU /c is constant when the concentrations of the chlorine 
and oxygen, and the intensity of illumination, are kept constant — 
as they were in one series of our experimente — and, therefore, under 
such conditions the rate of formation of hydrogen chloride ought 
to be proportional to [HJ when [Hg] is small. 

■When the concentration of the hydrogen is relatively large, 

the interpretation of which is that the rate of formation of 
hydrogen chloride ought to be approximately constant, when the 
light absorbed and the partial pressures of the chlorine and oxygen 
are kept constant as they were in a series of our experimente. 

It will be seen that the experimental results are in general agree- 
ment with the requirements of the theory. It only remains to 
account for the gradual fall in the rate of interaction of the 
chlorine and hydrogen when the pressure of the hydrogen is 
increased from a given limiting value. We believe that this fall is 
due to the circumstance that hydrogen, like oxygen, is capable, 
although in a very limited degree, of degrading the vibrational 
energy from which the actinic energy is derived.* 

The transformations conceived to take place in the energy asso- 
ciated with the chlorine molecules, and the subsequent formation 
of hydrogen chloride, can be conveniently summarised with the aid 
of the following scheme : 

* The fact that hydr.igen diminiehcs, in a relatively slight degree, the phosphor- 
cs-ence of iodine vapour can be advanced in support of this view. 

In the expressions developed above, the effect of the slight degradation of vibra* 
lional energy by hydrogen has been left out of aacount. 
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C ]2 + light — >■ Cla-f-Tibration energy 



Cl, + low temperature heat 


OIj + Actinic energy * 
(active chlorine) 
^wlth Ha 
2HC1 


It is probable that the vibrational energy is composite, and that 
its character depends on the nature of the stimulating light. Thij 
question is at present under investigation. 

At first sight it may not be obvious why it has been assumed 
that the chlorine can be associated with two distinct kinds of 
efficient energy designated respectively the vibrational energy and 
the actinic energy, the latter (to which the union of the chlorine 
and hydrogen is due) being derived from the former (which is 
degradable by oxygen, but incapable of effecting the union of the 
chlorine and hydrogen). The reason is that if the chlorine were 
associated with one kind of energy only — the vibrational energy— 
(which, must be supposed to be both degradable by oxygen and 
effective in bringing about the union of chlorine and hydrogen), 
then clearly the rate of formation of hydrogen chloride ought con- 
tinuously to approach a maximum value independent of the con- 
centration of the oxygen as the relative proportion of impacts of 
chlorine molecules with oxygen and hydrogen molecules respec- 
tively is diminished, that is, as the concentration of the hydrogen 
is increased, that of the oxygen being constant. Whereas, of course, 
the maximum sensitiveness attained increases rapidly as the oxygen 
is diminished. 

An alternative hypothesis, which is probably no more than a 
special case of the foregoing, is the following. The fraction of the 
vibrational energy which is not dissipated by the agency of the 
oxygen converts some of the chlorine into a very unstable and 
active allotropic modification, which is capable of reacting with 
hydrogen. If a sufficient number of hydrogen molecules are present 
in unit volume of the mixture practically every active chlorite 
molecule generated by the influence of the light makes a fruitful 
impact with a hydrogen molecule, and since the number of active 
chlorine molecules produced is proportional to the bght absorbed, 
the hydrogen chloride formed under these conditions will also be 
proportional to the light absorbed. If, however, the hydrogen 

• It is possible that Strott’s active form of nitrogen conaista of ordinary nidecales 
of nitrogen rendered active in the same way aa we conceive that chlorine moleee es 
an jmdered by the agency of light. 
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jnaleculBS are scarce, most of the active chlorine molecules will, on 
account of their extreme instability, revert to inactive molecules, 
and' only a small number of them will make fruitful impacte, the 
percentage of active molecules which make fruitful impacts being 
proportional to the concentration of hydrogen. 

It is now desirable that we should examine a little more' closely 
the energetics of the hydrogen-chlorine reaction. We shall, 
thereby, be enabled to offer further justification for our main 
assumption, namely, that the quantity of actinic energy and the 
amount of chemical change induced by it are equivalent, or, in 
other words, that the decrease in X attributable solely to the forma- 
tion of hydrogen chloride is proportional to the hydrogen chloride 
produced. We shall be enabled also to define the class of chemical 
change to which the same assumption may be legitimately applied. 

It is a simple matter to show that the fall in free energy during 
the formation of two gram-molecules of hydrogen chloride is given 
by the expression : 



[Hciy* 


> - log, 


[HCl? 
[Hj] [01 j. 


in which a symbol enclosed in square brackets signifies the concen- 
tration of the gas corresponding with the symbol, and a square 
bracket with a dash indicates a concentration in a system in equili- 
brium. 

If [HCl]' is made equal to [HCl], the expression reduces to : 




Now in ordinary circumstances the product [H2]'[Clj]' is extremely 
small in comparison with [Hj] [Clj^ and therefore the numerical 
value of the above expression is large, and will be very little affected 
by very appreciable alterations in cither [H.] or [CIJ. 

Accordingly, the efilcient energy in the system itself available 
for the purpoed of converting the chlorine and hydrogen into 
hydrogen chloride is almost constant, that is, is almost independent 
of the pressure of the hydrogen or chlorine. In other words, the 
tendency of the chlorine and hydrogen to change into hydrogen 
chloride is almost independent of the partial pressure of the former 
gases; and, therefore, if in addition to the energy of the system a 
™all quantity of energy of greater efficiency than that contained 
in the system is required to bring about a definite amount of 
chenucal change, the quantity of additional energy will be constant, 
it being assumed, of course, that its quality is the same. Our prin- 
cipal assumption could not be made for a system near the condition 
cf equilibrium, since in that case a small variation in the concen- 
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tration of one of the interacting constituents would appreciably 
alter the tendency of the change to take place in a given direction, 
and therefore the additional supply of actinic energy required to 
bring about a stated amount of chemical chalnge would not be 
independent of the constitution of the system. 

It will consequently be perceived that without modification the 
above theory can only apply to photochemical changes of the same 
class as that under consideration, namely, to those changes which 
are attended by a considerable fall of chemical potential. It 
believe, impossible to elaborate a satisfactory quantitative theory 
of the dynamics of photochemistry applicable to every class ot 
chemical change without the assistance of much more experimental 
information than is at present available for the purpose. 


Experimental. 

The chlorine and hydrogen were prepared by the electrolysis of 
concentrated hydrochloric acid. In the preparation of the hydro- 
chloric acid the greatest care was taken to prevent contamination 
with organic impurities, as these would have furnished inhibitors 
which could only have been removed from the interacting gases 
with extreme difficulty, and trustworthy actinometric measurements 
cannot, of course, be made so long as the chlorine and hydrogen 
contain the least trace of inhibitive impurity. Into chlorine-water 
which had been boiled for many hours hydrogen chloride was passed 
until the liquid was saturated. The hydrogen chloride was pre- 
pared by the action of concentratod sulphuiuc acid on common salt 
The common salt was prepared in the usual way by its precipitation 
from a solution of brine with hydrogen chloride. In order to 
destroy organic impurities in the concentrated sulphuric acid, the 
latter was first heated with chlorine, and then, after sodium 
peroxide has been dissolved in it, boiled until the resulting 
persulphuric acid had been destroyed. The apparatus employed to 
electrolyse the hydrochloric acid has already been described 
(Chapman and MacMahon, T., 1909, 96, 135). 

A diagrammatic representation of the essential part ol the 

apparatus is given in Fig. 2. . -.j. t 

X is a large globe which is used to contain the nuriure o 
chlorine and oxygen. T is the insolation vessel of the actlnometo 
which is immersed in a large glass tank filled with wator, e wa 
being kept at a constant temperature ot 20® with the aid o 
electric thermo-regulator. The index tube e of the 
communicates through the tap G with the reservoir Z. J 
the tap P the reservoir can be brought into communication wi 
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water-pump and a manometer, neither of which are shown in the 
diagram. The reservoir is also in connexion with a large glass 
bottle immersed in the same tank aa the actinometer, the pressure 
above the liquid in Z being thereby maintained constant. 

The filling of the globe X was accomplished in the following way : 
The hydrochloric acid was electrolysed, and the chlorine and 
hydrogen permitted to escape through the tubes h and V until all 
the air had been expelled from the cell and delivery tubes. In 
the meanwhile, before water had been introduced into 7 and Z, 
the apparatus, including the globe, from the taps S, B' , and K to 


Fic. Si 



the pump was exhausted. After closing II, the tap B was very 
cautiously turned just sufficiently to admit chlorine to the exhausted 
apparatus at such a rate that the gas did not cease to enter slowly 
the potassium hydroxide solution under h. When the pressure in 
the globe had risen to about 15 cm. of mercury, the apparatus was 
again exhausted. The operation of filling with chlorine to 15 cm 
and exhausting was repeated four times. The taps O and D’ were 
then closed, and the globe Z completely filled with chlorine an 
operation which took about six hours. The pressure in the globe 
was en reduced below the atmospheric pressure to an extent 
iiito"n,"®i“u it was desired to introduce 

hydroxl® ‘“P ^ 

Mrochlor^ r electrolysia of the 

turned sn rtTn discontinued, and the three-way tap A 

that b communicated with the apparatus and not with 
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the cell, a slow stream of oxygen was passed through 5 in 
direction A, B, C, D, etc., until the chlorine had been removed froj, 
the capillary tubes. The tap X was next opened, and the oxjgej 
permitted to enter the globe until the pressure was again thatot an 
atmosphere. Then the tap E was closed, slid the oxygen and 
ohloriBe in the globe allowed to mix, a process for the completion 
of which it was found desirable to assign at least two days. Water 
which had been previously digested for many hours with chlorine 
was introduced into the reservoir Z through the side-tube p, which 
was drawn out to a capillary tube to permit of its being easily 
opened and closed by respectively breaking ofi the tip with the aid 
of a file, and fusing up the open end before the blow-pipe. Of the 
water thus introduced into Z a convenient quantity was admitted 
into the insolation vessel through the tap G, the pressure in the 
insolation vessel having been previously reduced below that in g. 
The filling of the insolation vessel with a mixture of known com. 
position of hydrogen and of the gas contained in the globe was 
accomplished in a similar manner to the filling of the globe. With 
B, S', and E closed, and the other taps open, the apparatus wai 
exhausted. Hydrogen was then admitted to the apparatus through 
B', and pumped out again several times until all oxygen had bees 
removed from the actinometer and delivery tubes. Then with the 
tap D' closed the insolation vessel T was washed out several times 
with the gas in X, and then filled with the same gas. By gently 
shaking I the water which it contained was saturated with chlorine. 
The pressure in I was then reduced to 30 cm. of mercury, the 
precaution being, of course, taken to remove the excess of chlorine 
from the liquid. Hydrogen was then admitted to I until its 
partial pressure had reached the desired value. This operation 
demanded the exercise of some care; it waa accomplished by adjust, 
ing the preesure in B to the required value, allowance being made 
for the liquid contained in the vessel, then admitting hydrogen into 
the insolation vessel very slowly with the tap G partly turned on, so 
that the liquid in the index « could only move slowly in the direr 
tion of lower pressure, and when the forward movement of the indcj 
liquid had ceased, turning the tap G full on, the hydrogen emg 
shut off as soon as the index liquid had reached the zero point on 

The insolation vessel of the actinometer was illuminated with s 
Hetoer lamp. The position of the lamp was unaltered during a 
aeries of observations; but in order to secure a convement ra e 
formation of hydrogen chloride the intensity of i ununa lo 
altered from series to series, being greater for mixtures w 
contained a larger amount of oxygen. When the mixture is expose 
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to light great ewe must be taken that the index has come to ito 
position of equilibrium before taHng the initial and final readings 
of its position. Attention to this precaution is particularly neces- 
sary after the mixture has been exposed to light, as the index 
recedes slowly for several hours after hydrogen chloride has been 
formed in the insolation vessel. This apparent expansion 'of the 
gas in the actinometer after exposure to light has been found to 
be due to the formation of a supersaturated solution of chlorine 
in the liquid endued in the insolation vessel, and to this solution 
slowly giving up ite excess of chlorine. The excess of chlorine 
passes out of solution more rapidly, of course, if the actinometer is 
gently shaken. The cause of the formation of a supersaturated 
solution of chlorine is fairly obvious. The hydrogen chloride 
generated by the action of the Ught dissolves in the surface layer 
of water, and in the concentrated hydrochloric acid produced the 
chlorine is extremely soluble. The solution of chlorine in concen- 
trated hydrochloric acid is, however, rapidly diluted by the process 
of diffusion, and the chlorine being less soluble in dilute hydro- 
chloric acid tends to escape. The relative amount of hydrochloric 
acid produced in unit time is obtained by dividing the product of 
the total movement of the index and the pressure of the gas in the 
actinometer by the time of exposure. The results are tabulated 
below: 



Pressure of hydrog«D 

Pressiue of oxygen 


Series. 

Pressure of chloriue’^ 

io oin. of mercury. 

Sensitiveness. 

I. 

0-485 

very snjall 

1000 


0-894 

• r n 

786 

II 

0-511 

0-25 

1000 


1-000 

0-25 

682 


1-472 

0-25 

636 


0-02.35 

0 25 

489 

111, 

0-510 

0-60 

1000 


1'020 

0-60 

734 


1-469 

0-60 

689 


0-0318 

0*60 

431 

IV. 

0-510 

0-60 

1000 


1-636 

0-60 

688 

V. 

0-521 

1-20 

1000 


1'579 

1-20 

837 


It will be observed from the above table that a mixture which 
con ains equal volumes of chlorine and hydrogen ia not twice as 
sensitive as one which contains only 3 per cent, of the latter gae. 

e pressure of the chlorine was nearly 30 cm. in all the experi- 
“en s. For the purpose of comparison the sensitiveness of each 
X ure 18 compared with that of the mixture in the same series 
‘c contained two volumes of chlorine to one of hydrogen. The 
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Qumbers given for the sensitiveness are the means of several deter- 
minations in most cases. 

The fall in sensitiveness resulting from an increase in the propor- 
tion of hydrogen present appears to be less marked as the preggure 
of oxygen is increased. 

It 'mil be observed that a mixture which contains equal volumes 
of chlorine and hydrogen is never the most sensitive, the maxinnim 
sensitiveness being given by a mixture containing a considerably 
lower proportion of hydrogen. 

Sir Lf.oline Jsskjns Laboratort, 

Jesos Collbop, Oxpobd. 


LVI.— QawonoiVi Salts of Nitroanilines. 

By Arthur George Green and Frederick Maurice Rowi, 

In a previous communication (T., 1912, 101 , 2452) indirect 
evidence has been adduced in favour of the view that in alkaline 
solutions the orthonitroamines of the beniene series exist (in part 

at least) in the form of salts of the quinonoid type, qc 

With the object of isolating such salts in an analysable form and 
of investigating their conditions of formation, we have examined 
the behaviour of a number of nitroamines, ortho, meta, and para, 
on treatment in benzene solution with sodium ethoxide. The 
^bllowing nitroamines gave under these conditions deep orange to 
red precipitates of the sodium salts insolujple in benzene : 
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•Oa the other hand, no precipitates were obtained, and no 
ciange of colour was observed with the following ; 


NHj 

/\ 

NH, 

/\ 

l\>0, 

Me 

NH^ 

Amc 

NH, 

/Nmb 

KH, 

Am* 

NMe, 

■ /A'o* 

NMe, 

I 1 

NMe. 

A 

CH, 

i 1 

\/ 

\>' 

1 1 

\/ 

NO, 

It would therefore appear that all primary and secondary ortho- 
and pararnitroamines give rise to deeply^oloured salts under the 


conditions employed, bub that no such qiiinonoid change occurs in 
the meta^series. It is also apparent from the behaviour of the 
0 - and p-uitrodimethylanilines that no salts are obtainable when 
both hydrogen atoms of the amino-group are replaced by alkyl 
groups. The absence of reaction in the meta-series is noteworthy 
in view of the still open question of the existence of mete-quinonoid 
compounds (compare Hantzsch, Ber., 1906, 39, 1096; Meyer and 

Desamari, 5<f., 1908, 41 , 2437; Stark and Garben, jBer 1913 46 

659 ). ’ ’ ’ 

The quinonoid salts of the ortho- and para-nitroamines are very 
unstable substances, becoming rapidly decolorised on exposure to 
damp air. In order to obtain the compounds in an analysable 
form it is necessary to work rapidly, and to carefully exclude all 
moisture by the use of solvents dried over sodium. The precipitates 
were collected quickly on a Buchner funnel, washed with hot dry* 
benzene, followed by anhydrous ether, and finally dried in a 
vacuum desiccator over sulphuric acid. They form deep yellow, 
orange, or red powders insoluble in benzene. In the dry state they 
can be kept unchanged, but on treatment with water they are 
hydrolysed at once, giving the parent nitroamiue, and leaving free 
illtali hydroxide in solution. On this fact was based a method 
or their analysis. A weighed quantity of the dry salt was treated 
mth water, and the precipitated nitroamine separated and washed 
ree rom alkali. The filtrate and washings were then titrated with 
> an ard sulphuric acid, employing methyl-orange as indicator. In 
wery the results correspond closely with those required for a 
^\TTT Dionopotassium ealt of the quinonoid nitronic acid, 

D H ^ ’ 

NOjH’ possibility of these salts having a quinolnitronic 

x=>d constitution, analogous to that which has 

''OU OIII. * 
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been assigned to the coloured salts derived from s-trinitrobenjjjj 
and from picrylaniline (compare Busch and Kbgel, fier., 19] 0 , 43 
1549), is excluded by the absence of ethyl groups (negative result 
with Zeisel teat). It was further ascertained by blank experimejj, 
that lender the conditions employed no ooncbmitant precipitation 
of sodium ethoxide can occur. 

In the case of p-nitroaniline two differently coloured sodium salts 
were obtained, a yellow and a red, according to tte conditioj, 
employed. The red salt is fairly stable in the presence of aa 
excess of p-nitroaniline, but as soon as a quantity of sodian 
ethoxide is added shfficient to produce alkalinity of the benzene 
solution (dry phenolphthalein paper as indicator) it changes 
suddenly into the yellow and more stable form. When p^nitto. 
aniline is replaced by its monoethyl derivative only one salt was 
obtainable, and this appeared to correspond with the yellow form. 
This observation seems to lend some support to the possibility that 
the two salts of p-nitroaniline may be constitutionally isomeric b 
the sense of the formulae: 


C,H,< 


NNa 


and 




■^NOjNa 


“"NOjE 

Red salt (labile). Yellow salt (stable). 

On the other hand, in view of the fact that we failed to obtain 

^NNa 

a disodium salt of p-nitroaniline, C' 5 H 4 'Cjjq by employing a 

large excess of sodium ethoxide, and that similar pairs of coloured 
isomerides have been met with by Hantzsch in the case of the nitro- 
phenol salts and by Sudborough and Pictou (T., 1906„ 89, 586) in 
the case of free picrylarylamines (see also Hantzsch, Ber., 1910, 43, 
1651, 1662), it appears more probable that the isomerism is of the 
kind termed by Hantzsch “chromoisomerism,” and is possibly 
produced by differences in sterical configuration; thus the two 
salts in question might be represented by the formula: 


N-H 

II 


/\ 

\/ 


0:N-0Na 

Red salt (labile). 


and 


N-H 

A 


NaO'NlO 

Yellow salt (stable). 


It may be noted that under the conditions in which all tie 
quinonoid salts were prepared (benzene or toluene contaiiuiig a 
little alcohol) these salts undergo a certain degree of dissociation, 
This is least at the boiling point of the solvent, but increasM 
rapidly as the temperature is lowered, until in a freezing mixture 
the precipitate (in the case of 0 - and p-nitroaniline) disappo^'® 
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g^unpletely, leaving a pale yellow solution of the free nitroaniline. 
Od beating this cooled solution the precipitation of the coloured 
sodium salt recommences, and is again almost complete at the 
boiling point. The equilibrium of the system; 

is therefore determined to the right by high temperatures, to the 
left by low. 

The tendency of nitroamines to give quinonoid salts is further 
exemplified by the behaviour of nitro-p-phenylenediamine. This 
compound crystallises from water in magentarred needles, having 
a dark green reflex. In water and in alcohol it dissolves (O'l per 
cent, solutions) with a deep blood-red colour, and from the aqueous 
solution wool is dyed nearly the same shade. On the other hand, 
the solutions of the substance in benzene, toluene, or xylene 
;01 per cent, solutions) are yellow, those in chloroform and ether 
i rather redder yellow, and those in acetone and nitrobenzene an 
orange tint intermediate between the colour of the alcoholic and 
benzene solutions. The monohydrochloride of the base is bright 
yellow. These facta point to the conclusion that whilst the ordinary 
formula (I) correctly represents the constitution of the base in 
hydrocarbon solvents, the solid substance is actually an internal 

M O, *50, . 

nh/ mh:<^ \mh3 

"(iT HI.) 

quinonoid salt of the formula (II), which in the main is also the 
condition of the compound in its aqueous and alcoholic solutions 
and when dyed on animal fibres. In solvents of intermediate 
ionising power a mixture of the two forms is present. The addition 
of sodium ethoxide to the yellow benzene solution causes the precipi- 
tation of a dark red sodium salt of very similar colour to that of 
the free compound in the solid state. 


Experimental, 

Sodium Salt of o-Niiroanilino. 

It was found advisable in this case to employ the nitroamine in 
excea. Twenty-five c.c. of a benzene solution of sodium ethoxide, 
obtained by dissolving 1 gram of sodium in 15 c.c. of absolute 
alcohol, and diluting with dry benzene to 100 c.c,, were added to 
1 boiling solution of 2 grams of o-nitroaniline in 120 c.c. of dry 
toluene. The brownish-red precipitate was collected while hot, 
washed, and dried as already described. It forms a reddish-brown 
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powder, which on contact with water yields o-nitroaniline. jjj 
tion with sulphuric acid gave Na = 14'31 (mean).' CeHsOjNjr 
requires Na = 14'37 per cent. 

Sodium Salt of p-Nitroaniline (B^djorm). 

Fifty c.c. of a benzene solution of sodium ethoxide, ohtaijjj 
as above, were added quickly to a hot solution, of 6 grams a* 
p-nitroaniline in 450 c.c. of dry toluene. The orange-red precip; 
tate was collected at once, and boiled with 150 c.c. of dry tolajjj 
to remove excess of p-nitroaniline. The precipitate was agaia 
collected, and washed with boiling toluene, followed by anhydroj, 
ether. The dry salt is orange-red. Titration with sulphuric acij 
gave Na = 14'28 (mean). CjHpOjNjNa requires Na= 14-37 
cent. 

Sodium Salt of p-Nitroaniline (Tellow Form). 

Thirty c.c. of the same benzene solution of sodinin ethoxide 
were added to a boiling solution of 2 grams of p-nitroaniline h 
150 c.c. of dry benzene. The yellow precipitate was collected and 
washed with benzene and ether. By treatment with water pnitro- 
aniline is regenerated. 

Found; Na=14'22 (mean). 

CjHpOjNoNa requires Na=14’37 per cent. 

Sodium Salt of f-y itroethylaniline. 

Thirteen c.c. of a solution of sodium ethoxide obtained by dis- 
solving 1 gram of sodium in 15 c.c. of absolute alcohol and dilutinj 
with dry benzene to 50 c.c. (that is, double the strength of tbit 
used before) were added to a solution of 2 grams of p-nitroetljl- 
aniline in 50 c.c. of dry toluene. The precipitate, although oraags 
yellow at first, rapidly darkens in colour, and appears to undergo 
a certain amount of decomposition. 

Found; Na = 12’28 (mean). 

CgHjOjNjNa requires Na=:12'23 per cent 

Sodium Salt of m.-y itro-^tolnidine, (CHs:NH2;KOj=l;4;3). 

This was prepared in the same manner as the sodium salt oi 
o-nitroaniline. It forms a reddish-brown powder of redder shade 
than the o-nitroaniline salt. 

Found; Na=13'28. 

C^HjOjNjNa requires Na=13‘22 per cent. 



the estimation of MERCibKY AS METAL. 


513 


Potattium Salt of 2 : i-Dinitroamline. 

Twenty c.c. of a solution of alcoholic potassium hydroxide 
obtained by dissolving 1 gram of potassium hydroxide in 30 c.c. 
of . absolute alcohol were added to 2 grams of dinitroaniline dis- 
solved in 250 c.c. of dry benzene. The purplish-crimson precipitate 
which separated was collected, washed, and dried as before. The' 
(j[y salt forms a purplish powder. It readily deflagrates on 
heating. On treatment with water dinitroaniline was regenerated. 

Found: K=17‘33 (mean). 

CjH^OjNsK requires K=17'65 per cent. 

The sodium salt, prepared by employing sodium pthoxide, is 
similar in appearance and properties. 

Potassium Salt of 2.i:6-Trinitroaniline {Picramidt), 

This was prepared in the same manner as the preceding. The 
dry salt has a reddish-brown colour, and explodes violently on 
heating to about 110°. 

Found: K=14'.53 (mean). 

CbHjOjNjK requires K = 14'66 per cent. 

DEPAETKENT of TlNOTORIAt Cbsuistet, 

. The tJuiTEESiiT, Leeds. 


LVII. — The Estimation of Mercury as Metal by the 
Dry Method. 

By Alexander Charles Cumiuhg and John Macleod. 

MEBcnRV compounds, when heated with calcium oxide, are decom- 
posed according to the equation : 

2HgX -F 2CaO = 2CaX + 2Hg -i- Oj. 

Nearly seventy years ago Erdmann and Marchand {J. pr. Chtm., 
1844 , 31, 385) applied this reaction to the determination of the 
atomic weight of mercury. Their method has since been used for 
the estimation of mercury (Konig, J. pr. Chtm., 1857, 70, 64). 
Treadwell ("Analytical Chemistry,” English edition, 1908, 2, 136) 
recommends this method as giving exact results, but states that it 
IS nevertheless preferable, when possible, to precipitate as sulphide. 

Many modifications have been proposed at different times, and 
there is general agreement that results of a high degree of accuracy 
are attainable, but that the method is troublesome. The original 
method could not be used for mercuric iodide, but Rose {Ann. Pftys. 
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Chem., 1860, [ii], 110, 542) found that accurate results 
obtained if finely divided copper was added to the mixture of 
mercury salt and lime. 

The special advantage of the dry method is that it is applfejy 
to ores and minerals without previous removal |of any other metals 
The disadvantage is, as we have already indicated, the experimental 
difficulty; we believe that this has been largely overcome hy the 
use of the apparatus and by the procedure described below. 


Expebimentai. 

The apparatus used by Penfield (Amer. J. Set., 1894, [iij]^ 43 
31) for the determination of water in minerals was found suitable 
for our purpose. A piece of glass tubing about 20 cm. in length 



and 5 mm. in diameter was closed at one end, and small bulbs 
blown at A and B (Fig. 1). 

The tube was cleaned, dried, and weighed. By means of the 
long funnel, C, a suitable quantity of the substance to be analysed 
was introduced into the bulb . 1 , and the tube and contents weighed, 

Kui. 2, 



A mixture of iron filings and quicklime was then added by means 
of tlie funnel C, from which any adhering traces of the substance 
had meanwhile been removed. The mixture introduced into t e 
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Ij^lb A consisted mainly of iron filings, which were well mixed 
^ith the substance by rotating the tube. A mixture of about equal 
arts of iron filings and quicklime was then added until about 
8 cm. of the tube had been filled. A small plug of asbestos, E, was 
introduced, so that, after tapping the tube, only a very shallow air- 
channel remained along the top. The open end, D, was then clrawn 
out into a fine capillary, as in F, Fig. 2. 

The prepared tube was placed in an iron tube which could be 
heated by a flat-flamed burner. (We used a piece of iron gas-pipe 
about 15 eni. by 1‘5 cm., and closed the ends with plugs of asbestos 
fibre.) The hulb A was wrapped in some asbestos paper to prevent 
it coining into direct contact with the iron tube, and thereby being 
heated before the narrow part of the tube; if this precaution was 
omitted, the mercuric salt was partly volatilised without decom- 
position. 

An asbestos shield, G, prevented the heat from reaching the bulb 
B. which was cooled by wet filter paper. 

The iron tube was heated, at first with a small flame and at the 
end nearer G only. The heating was gradually increased, and the 
Same moved backwards until the whole iron tube was heated to a 
low red heat. The apparatus was almost horizontal, but the end 
y was slightly lower than the closed end, so that, on gently tapping 
the tube, any mercury which had condensed beyond the asbestos 
screen formed a globule and ran into the bulb B. When all the 
mercury had distilled (usually after one hour) the glass tube was 
drawn out until the plug E was exposed. At the same time the 
burner was drawn forward, so that the flame played directly on the 
glass tube. As soon as the glass tube became red hot it was drawn 
off about midway between the plug E and the bulb B. The mercury 
was thus obtained in a tube, as shown at H in Fig. 2. 

It was observed that if the remainder of the original tube was 
left with only a small portion projecting from the hot furnace, any 
residual mercury colltcted in the exposed cooler portion of the tube. 
By examination with a lens very small quantities of mercury could 
be detected in this way, and a useful check on the analysis was 
thereby obtained. 

To remove water, a current of dry air was drawn through the 
tube until the weight was constant. The main portion of the 
mercury was then shaken out of the tube, and the portion adhering 
to the glass removed by blowing air through the gently heated tube. 
The empty tube was cooled and weighed. 

Mtrcury in Mercuric Chloride . — ^The percentage of mercury in a 
commercial pure specimen of mercuric chloride was determined by 
the above method: 
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(1) 0‘8097 gave 0'5957 Hg. Found: Hg = 73'67. Calc., Hg =73 jj 
per cent. 

(2) 0-9950 gave 0-7358 Hg. Found; Hg=73-94. Calc.,Hg= 73 .gg 
per cent. 

Mercury in Mercuric Sulphide . — On trying ^his method with the 
sulphide it was not found possible to retain all the sulphur tv 
the mixture of iron and quicklime. It was found that accurate 
results were obtained when lead chromate was also added. ^ 
mixture of one part of quicklime, two parts of iron filings, and one 
part of powdered lead chromate gave satisfactory results with both 
mercuric sulphide and iodide. The following results were obtained- 

(1) A pure specimen of mercuric sulphide was prepared by pre- 
cipitation, and free sulphur removed by extraction -with boiling 
carbon disulphide: 


0-6352 gave 0 5447 Hg. 

Found; Hg=85-76. Calc., Hg=86-22 per cent. 
(2) With a specimen of black mercuric sulphide ; 
0 6278 gave 0-5385 Hg. 

Found: Hg = 85-78. Calc., Hg=86-22 per cent. 


Mercury in Cinnabar . — The amount of mercury in a sample of 
cinnabar was found by the sulphide method to be 69-06 per cent. ; 

0-8303 gave 0-4880 Hg. Found; Hg= 58-77 per cent. 

Mercury in Mercuric Iodide . — The folio-wing results were obtained 
with a pure dry specimen : 

(1) 0-5878 gave 0-2593 Hg. 

(2) 0-7704 „ 0-3398 Hg. 

Found: Hg=44-ll. Calc., Hg=44-14 per cent. 

These results show that the method is accurate, and we have 
found it convenient and easy in practice. For the estimatioc of 
mercury in a mixture of unknown composition, 0 5 to TO gram 
should be heated in the manner described with 2-5 to 3 0 grams of 
the iron, quicklime, and lead chromate mixture. 


Chemistkt Dsparthxst, 
OviVERSITT Of EdIBBCBSH. 
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jiagnesium in Organic Ohetnistry. Victor Gbigraed (Ball. 
Soe. chim., 1913, [iv], 13, i — xxxvii ). — An address delivered to the 
Chemical Society of France on February 13th, 1913. T, A. H. 

Synthesis Methane by Gatalyeis. V ladiuie N. Ipatiev 
(/. pr. Gkem-i 1913, [ii], 87, 479—487 ; J. Suss. Phys. Ohm. Soc., 1913, 
45 , 433-^442).— According to the author the synthesis of methane 
from its elements in the presence of metals is not a direct combination 
of the elements, but consists in a catalytic oxidation of the, carbon, by 
means of the metallic oxide contained in the metal, to carbon dioxide, 
which then undergoes a catalytic reduction to methane, the water 
formed in the latter reaction being subsequently decomposed by the 
aetal with the regeneration of the metallic oxide. 

In support of this view, the author describes a series of experi- 
ments showing (1) that methane is formed by heating carbon at 
500-530'’ in hydrogen under pressure and in the presence of metallic 
oxides {nickel, copper, tin, iron) ; (2) that metallic nickel, containing 
0841% of the metal and not farther reducible, brings about the 
catilytic synthesis of methane from carbon and hydrogen under pres- 
sure at 500— 510°, the amount of methane formed being far greater 
than that corresponding with the carbon dioxide which could be formed 
from the oxygen in the apparatus or combined with the metal ; (3) that 
methane in the presence of nickel and water is decomposed under 
pressure at 485 — 520° with the formation of hydrogen and carbon 
dioxide, and (4) that the latter reaction is reversible, a mixture of 
carbon dioxide and hydrogen, when heated under pressure iu the 
presence of metallic nickel or copper, or the oxides of these metals, 
yielding water and methane. F, JJ. 

The Relation between the Crystal-Symmetry of the Simpler 
Organic Compounds and their Molecular Constitution. I. 
Waltsk Wahl (Proo. Boy. Soc., 1913, A, 88, 354 — 361). — This paper 
simply contains the experimental data concerning the aliphatic hydro- 
carbons ; general conclusions will be given later. Methane crystallises 
iu the regular system (compare A., 1912, ii, 1044). The crystallo- 
graphic systems of other hydrocarbons are as follows : ethane, 
hexagonal ; propane is polymorphic, giving rhombic, prismatic needles 
which, with rise iu temperature, give crystals which are either rhombic 
or moniMlinic ; jS-methylpropane is possibly rhombic, but the matter is 
uncertain; ^^-dimethylpropane gives cubical crystals, which at low 
temperature change into crystals which sAe probably tetragonal ; 
wuteiie is hexagonal, changing at a temperature close to that of 
iquid air to rhombic crystals ; o-pentane is rhombic ; n-hexane is 
ffl her monoclinic or triclinic, probably the former ; n heptane and 
» octane are either monoclinic or triclinic, it is uncertain which. 

T. S. P. 

3 a 
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PSlymei^tion of . BtHylene at High Temlpbr^ture ann 
Pressure m the Presehcje of Catalysts. Ylaoimjb K. 
and.O. PcTALA (Ber^ 191S, 46,1748—1755. Compos A., isjj 
i, 937).— In a preTions paper (foe. cil.), it has heep shown that the 
presence of alumina does noh,aSect the nature of the products fonugj 
by the polymerisation of ethylene, but has a marhe4 influence on theh 
relative amounts. The present work was undeiiaken to test the 
influence of sine chloride and aluminium chlonda 

Ethjlene readily undergoes polymerisation. .when heated under » 
pressure of about 70 atmosplmres at 275° in the presence of jiuj 
' chloride. The residual gas has the composition : C„H^ 36%, Hj 8% 
61%. The liquid products were fractionated, and those 
boiling below 85% found to consist mainly of pentane and hexsM 
Mopentane being isolated from one of them in an approximately pur^ 
state. Methylcjicfobutane was not detected. In the fractions of b. p, 
60 — 300°, the proportion of ethylenic hydrocarbons increases regularly 
• with increasing temperature, whilst those boiliug below 145° contain 
only ethylene and saturated hydrocarbons. 

The individual fractions were treated with fuming sulphuric acid 
and the residue again fractionated, all the fractions so obtained being 
unacted on. by nitrating mixture or permanganate. Those boiling 
below 130° consisted almost entirely of paraflin hydrocarbons; in those 
of higher b. p. an increasing quantity of polymethylene hydrocsrboni 
was found, so that the fraction b. p. 256—265° contained practically 
only naphthenes. 

' The portion of the original product of b. p. above 280° was distilled 
under diminished pressure. The fractions obtained were uniform in 
ultimate composition and consisted of a mixture of ethylene hydro- 


carbons and naphthenes. 

Ethylene is scarcely affected by commercial aluminium chloride at 
240° and about 70 atmospheres pressure. At 280° it gives a charred 
residue and a gas having the composition 4'0%, H, 10’0% 

CnHjn,,., 86%. With freshly prepared aluminium chloride at 200 ", 
liquid products were not obteined, and only a charred residue remained 
in the apparatus; liquid products were, however, prepared at the 
ordinary temperature. These were fractionated as before, and, after 
removal of unsaturated hydrocarbons by means of fuming sulphuric 
acid, again distilled, when the fractions, b. p. below 200°, were found to 
consist mainly of paraflin hydrocarbons, naphthenes being only present 
in the portion, b, p. above 200°. The polymerisation of ethylene in ti e 
presence of aluminium chloride yields, therefore, considerably les^ 
naphthenes than with zinc chloride as catalyst. S. W. 


A“r‘-Hexatriene. Pieteb tan Kombukgh {Proc. K , Akad. Wetend , 
■Ahiterdam, 1913, 15, 1184—1187. Compare van Eomburgh and 
■ Dot^sen, A., 1906, i, 13(7, 722).— A specimen of A‘r‘-hexatrieEe whict 
bqd been preserved for five years was distilled, when fully 50% passe 
over below 80° (the hydrocarbon has b. p. 78 ' 5 — 807766 mei| 
From the residue a sulsUtnce, b. p. 99'6°/16mm., 0’880, »» 1 ’ 

was isolated, which appears to be a dimeride of hexatriene. It 
forms an additive product with bromine. (1 mol.), whilst, on er 
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addition of ^tter rea^dut, taoch bydrogei) bromide is evolved. 
It is rapidly oxidised by potjiQsium perm^rigfcnAte. ’ 

[Witb diluLLBRj A^y'-ITeBAtrieiie Iias^ beeh .regenerated fw)m its 
jrystalluie dibrgmine additive compouBd (he. cit.). A solid componnd 
lias also been obtuned ' from A“r«-bexatriene and sulphur dioxide, 
investigation of which is 'incomplete, but from which the hydrocarbon 
msy also be regenerated. The latter has also been prepared by 
dehydration of A^-hexadune-l.d by the action of potassium hydrogen 
sulphate or phthalic anhydride. 

^Witb IjB Hkux.] A'^-hfexadienO'S-oi has been prepared by the 
action of allyl bromide, zinc turning.^, and absolute ether on acraldehyde. 
It has b. p. 132-i!— 132-47769 mm., DJ” 0-8698, 1-45231. With 

acetic anhydride and a drop of sulphuric acid, it yields the correspond- ' 
ing ocetofe, b. p. 15T2 — 162-7“ Phosphorus tribromide’ converts it 
iuto the bromide, b. p. 59 — 63735 mm., which very readily absorbs 
brotnine (I mol.) ; further quantities of bromine react very slowly 
without yielding, however, hydrogen bromide. 

By reduction of the chloroacetin of s-divinyl glycol with a copper- 
linc couple in ethereal solution with addition of hydrochloric acid a 
liquid, b. p. 77-^1°, has been obtained, which, when strongly cooW, 
becomes crystalline 'and consists very probably of A^r'-hexatriene. 
■ffitb bromine it gives a dibromide identical with that obtained from 
the said hydrocarbon. jj 


Preparation of CWoro-derivatives of the Amyl Series. 
Badisoej! Anilin- & Soda-Fabrik (D.E.-P. 258555 ).— When the 
vapour of ^-methyl-A^-butylene and chlorine are allowed to react 
at the ordinary temperature and under a pressure of about 50 mm., 
they give rise to tertiary isoamyl chloride and other products which can 
be employed for the preparation of isoprene. F. M. G. M. 

Preparation of Dihalogenated Hydrocarbons. BasisChe 
Anilis- a Soda-Fabeik (D.R.-P. 259192. Compare this vol.,. i, 
583).-Dichloroi5ohexane (b. p. 155—160°) is obtained when the vapour 
of tertiary chloroisohexane is treated with chlorine under reduced 
pressure; dichloroisobutaue (h. p. 108 — 109°) is prepared in a similar 
manner from chloroisobutane, whilst if tertiary bromoisobutane (b. p. 
72 ) is employed it furnishes a satisfactory yield of chlorobromo- 


Physical Constants of Certain Chlorinated Hydrocarbons 
Employed as Solvents. II. Walter Herz and W. Eathman 
snJ'S 1*** ’ — The following freezing point and 

PMinc heat data are recorded: s-tetrachloroethane -36°, 0-268: 
pentachloroelhane -22°, 0-266; trichlorqethylene -73°, 0-223;' 
Wrachloroethylene - 19°, 0-216. The specific heats refer to 20°. 
li-oB^'f****™*** dichloroethylene consists of a mixture of the cis- ahd 
separated by fractional distillation. The 
equatinn ''“***/ by tlie 

OOOnfi 'm. its coefficient of expansion is 

ihe irans-form boUs at 69-8°/763 mm. ; its density is 

3 a 2 
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given by D = l'314t+0 001605<, and its coefficient ot expansion is 
0-00127. , 

The vapour pressures ot the two isomerides have also been deter 
mined at a series ot temperatures.^ By substitution ot the data 
Clausius's equation, the latent heat ot vaporisaticm pt t&e m-torm ig 
found to be 6930 cal. (43 — 48-8°), and that of the irons-form 7268 cal 
(Sd-S-SO-S-). ' H. M. D, ' 

Some New Properties of Carbon Tetraiodide and its 
Estimation in Presence of Iodoform. Mascel Laiimoia 
(Compt. nnd., 1913, 156, 1629 — 1631. Compare thisivol., i, Sgjj 
— Carbon tetraiodide is attacked by hydrogen at 100°, giving 
iodoform and hydrogen iodide, and at the same time small amounts ol 
di-iodomethane and methyl iodide are formed. This hydrogenation is 
readily brought about by alcoholic potassium hydroxide at 30—40“ a 
small quantity ot methane being present in the product. Sodium in 
liquid ammonia reacts with carbon tetraiodide (3 mols.), giving methans 
(1 mol.), together with some sodium cyanide, methylamine, and another 
base, probably guanidine. 

Oxygen readily attacks carbon tetraiodide, even in the dark, giving 
iodine and carbonyl iodide, which is unstable, and yields carbon 
monoxide with a small proportion of carbon dioxide, the reaction being 
facilitated by light. 

Silver nitrate in aqueous solution (20%) reacts with iodoform, giving 
carbon monoxide quantitatively. With carbon tetraiodide, it gives 
both carbon monoxide and carbon dioxide in the proportion of 3 ; 1 bj 
volume. One molecule of the tetraiodide gives one molecule of gas, 
thus giving a means of estimating it alone or in the presence of 
iodoform. W. G, 

Density and)^Thermal Expansion of Ethyl Alcohol and its 
Mixtures with Water. N. S. Osborke. E. C. MoKelvy, and 
H. W. Bearce (J. FranUin hisL, 1913, 175, 165 — 167. Compara 
A., 1912, i, 232). — An abstract of, with a short discussion on, a paper 
by Pulfrich (Zsit.fiir Imt. K., 13, 456), describing different methods 
of purifying ethyl alcohol, and the varying physical constants exhibited 
by different specimens thus obtained with an investigation on the 
thermal expansion of the same when diluted with varying proportions 
of water. F. N- G. M. 

Catalytic Hydrogenation of Aoetylenio y-Glyools in the 
Presence ot Palladium-black. Georbes Dupoki {CompL nd., 
1913, 156, 1623 — 1625). — The reduction of acetylenic y-glycols in the 
presence of platinum-black gives the saturated glycol (formula I) 
together with the alcohol (formula II), but never any of the saturated 
hydrocarbon (formula III) (compare Lespieau, A., 1910, i, 636) : 

(I.) OH-CRK'-[CH„VCBR'-OH. (If.) OH-CRR'-[CHj],-CHRE. 

(III.) CHRR'-[CHj]j-CHRR'. 

If for the platinum-black is substituted palladium-black, i” 
cases the product of hydrogenation contains only traces of * 
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with ft little of the alcohol^ and largo quantities of the 


V the case of the aliphatic glycols of the type^dimethylbutinenediol, 
the hydrogenation is limited and the resnlt is a mixture of the three 
possible products. ■ With the arotoatic glycols, whilst platinum-black 
^ves only the saturated glycbl (formula I), palladium-black gives only 
the saturated hydrocarbon (formula III) ; thus diphenyldiinethyl- 
bntinenediol gives quantitatively ^e-diphenyUbexani, a colourless liquid, 
1 ), p. 185712 mm., 0'9634, »n 1-5440. W. G. 


Preparation of Mesityl Oxide from Diacetone Alcohol 
[i,o-Hexan-Sol-/Son 6 ]. Mobitz Kohn (Monatek, 1913, 34, 
179 — 780).— The conversion of Mohexan-S-ol-| 8 -one, 
OH-CMej-CH^-COMe, 

the primary product in the condensation of acetone to mesityl oxide, 
into mesityl oxide does not require a large quantity of sulphuric acid 
as previously supposed. When 290 grams of isoh 6 xan- 8 -ol-; 8 -one to 
which sixty drops of sulphuric acid have been added are quickly 
distilled through a fractionating column, the distillate contains .about 
190 grams of mesityl oxide. D. p, x. 


Action of a-Monoohlorohydrin and Epiohlorobydrin on 
Monosodium Glyoeroxide. Jean NivikRE {Compt. rend., 1913, 
156, 1628— 1629).— a-Monochlorohydrin is readily prepared by 
saturating glycerol at 120 — 130° with hydrogen chloride, a yield of 
669 S being obtained. The product reacts with monosodium glycer- 
oiide, glycerol being regenerated and .at the same time 2 — 3 % of 
diglyceryl alcohol is produced. Epichlorohydrin, which is readily 
obtained (95% yield) by the action of strong aqueous potassium 
hydroxide on ay-dichlorohydrin under reduced pressure, reacts with 
monosodium glyceroxide, giving a polymeride of the internal anhydride 
of the diglyceryl alcohol. This is a white, amorphous substance, 
insoluble in water and the ordinary solvents, and yields a dimetyl 
derivative on boiling with acetic anhydride and anhydrous sodium 
acetate. Both of these substances decomnose without melting. 

W. G. 


Preparation of Diglyceryl Alcohol. Jean ATivifeRE {Compt. rend., 
1913, 156, 1776 — 1778. Compare preceding abstract). — In an 
attempt to prepare diglyceryl alcohol the author has prepared the 
liiacetyl derivative of monochlorohydrin and caused it to react with 
monosodium glyceroxide, the product being a small quantity of the 
diacetyl derivative of the required alcohol and a considerable residue 
analogous to the vegetable mucilages. 

By warming the internal anhydride of glycerol with anhydrous 
g ycerol in eqnimolecular proportions on a water-bath for seven hours 
and acetylating the crude product with acetic anhydride, the tetraeelyl 
required alcohol is obtained as an oily liquid, b. p. 
, .j 1'1835. On saponification with alcoholic sodium 

y roside it yields diglyceryl cdcchol, a pale yellow, very 

''«™«shquid,b.p.235-240°/6 mm. W. G. 
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BflSciency of the Preparation of Ethyl Ether from Alcohol and 
Sulphuric Acid. Peecy N. Evass and Lena M. StmCn {J. 
CKem, Soc., 1913, 35^794—800). — An account is given of experiment 
made with a view to^etermine the efficiency of the reaclaon between 
ethyl alcohol and sulphuric acid. It has been found that the dem 
of completeness of the reaction 2Et-0H = Et50vHj0 amounts to 
about 40%. This efficiency was maintained in some experiments until tbe 
distillate amounted to as much as one hundred and seyenty.eix times the 
original volume of the sulphuric acid, or until the other produced waj 
forty times the volume, or sixteen times the weight, of the acid used 
The efficiency decreased abruptly when there remained in the Sask si 
charred, semi-solid residue of about one-twentieth of the weight of 
the acid originally present. The decrease in efficiency is not due to 
accumulation of water, as the reaction proceeds normally with dilute 
sulphuric acid. From 15 — 20% of the suiphuric acid is lost as sulphur 
dioxide. j; (j 

Crystalline Glycerophosphates. Rooikb and Fiore (Chm 
Zentr., 1913, i, 1330 — 1332; from Bvil. Sei. Fharmacol,, 1913, 20, 
7 — 25, 72—86). — Technical sodium glycerophosphate, ’ 

NajPOj-O-CjHjOj, 

usually forms small needles with 5HjO, but sometimes large tablets 
with OHjO. The concentrated solution at 18° contains 27’38% anhy- 
drous salt, and may be heated to 1 20° without decomposition. Cryo- 
scopic methods gave one-third of the calculated molecular weight, so a 
physiological serum should only contain 35 grams. Tbe following 
salts have been made by double decomposition. Calcium salt, 
CaPOj'O'OjHjOj, microcrystalline or large crystals by slow evapora- 
tion, solubilities, 1% at 0°, 1-68% at 18°, 0-43% at 60°; barium salt, 
with IHjO which is lost on boiling the solution, solubility 4'50% at 
21°; strontium salt, leaflets with flHjO, solubility 2'09% at 19°, 0'805J 
at 60°; quinins salt, B2P03'0-C3Hj02-l-4H20, white needles, m. p. 
180 — 181°, [a]f( - 133°33', [a]U - 140°24'; add strychnine salt, 
BP03H-0-C3H.U5,Il20, m. p. 260°, [a]f - 25°40' ; bruane salt, 
B,POj‘0'CjHyOj,l IH^O, prisms, m. p. 192°, fa]f - 29°36' ; basic copper 
salt, Cu[(Cu' 0H)P03'0'C3 Hj 02]2,6H20, dark blue powder; copper salt, 
CuPOj' 0'C3H5.02,H20, pale blue needles. J. C. W. 

Oxidation of Lecithin in Presence of Iron Salte. Otto 
Warbobo and Otto Meyebhop (Zcilsch. physiol, Ghem., 1913, 85, 
412 — 414), — The mixture of substances known as lecithin is very 
readily oxidised by atmospheric oxygen in aqueous suspension in 
presence of iron salts, whereas other important call constituents are 
stable under similar conditions. There is a close parallelism between 
the velocity of lecithin oxidation in vitro and the rate of the oxidation 
processes in the living cell based on the amount of lecithin present. 

E. F. A. 

The Action of Alkali Arsenite on Ethyl Disulphide. August 
GtiTJtARN (Btr., 1913, 46, 1474 — 1475). — Weinland and Kumpf 
(A., 1897, ii, 257) have shown that sodium disulphide acts on trisodium 
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rsenite with the formation of trisodium monothioarsenate, NsjAsOgS, 
sodium 'flulphide. It was to be expected that ethyl disulphide 
would act similarly to the sodium disulphide, if it entered into reaction 
at all, hut the author finds that this is not the case, the reaction 
ntoceeding readily in the cold with the formation of trisodinm arsenate 
wd ethyl mercaptan. This reaction is explained by the author by 
assigning a pwoiide character to the ethyl disulphide, which' takes 
hydrogen from th^ water, leaving oxygen available for oxidising the 

arsenite. T. S. P. 

Hexadeoanesulphonic Acid. Albeet REtcHtEa (BM. Soe. 
siiffl. Belg., 1913, 27, 110—11.3. Compare A., 1912, i, 600).— Cetyl 
iodide reacts with sodium hydrogen sulphide in alcoholic solution to 
give atyl mercaptan, •SH, which is precipitated as a yellow solid 
on the addition of water, and on warming this with potassium 
oermanganate solution it is oxidised to the sulphonic acid. The 
manganese dioxide is filtered off, the solution neutralised with acetic 
acid, and a slight excess of lead acetate added. The precipitated lead 
salt is collected, washed, dried, saspended in alcohol, and decomposed 
by hydrogen sulphide. After filtering and evaporating off the alcohol, 
atyhulphonio [hexadccanesulphonic] acid, C^Hjj-SOjH, is obtained, 
soluble in alcohol, ether, benzene, and acetic acid, crystallising from 
tho latter in microacopio plates. It behaves like a semi-hard soap, 
and is a comparatively strong acid, yielding eoJium and potassium 
salts, which are soluble in water, and closely resemble the alkali 
palmitates in their behaviour, The barium and lead salts are insoluble 
in water. W. G. 

The Physioo-chsmical Properties of Hexadeoanesulphonic 
Acid and Sodium Hexadecanesulphonate. Albert Retchlee 
(Bull. Soc. chim. Belg., 1913, 27, 113 — 128, Compare preceding 
abstract). — Hexadecanesulphonie acid and its sodium salt in aqueous 
solution possess the property of emulsifying with toluene, but, unlike 
the oleates, are only very slightly extracted by that solvent. On the 
other hand, they possess the property of removing fat from, and 
cleansing wool in the same manner as, an ordinary soap. The elevation 
of the boiling point of water on solution either of the acid or its salt 
does not bear any relation to the concentration of the solutions, and this 
method gives a wide range of values for the molecular weights. The 
author has made a complete study of the electrical conductivity of the 
sodium salt and the free acid at different temperatures and varying 
concentrations. In the case of the sodium salt, the readings give a 
sharp indication of the temperature, 38 — 37°, at which crystallisation 
takes place. The values obtained for tho molecular conductivity in 
solutions from 0'01665.dr to 0'0666df are practically independent of 
the concentration. The free acid furnishes an excellent example of a 
colloidal substance, and permits of the direct examination of the 
molecular problem and of an intermolecular liquid. The values 
obtained for the molecular conductivity diminish steadily as the 
dilution passes from 16 to 30 litres, remains constant from 30 to 
oO litres, and finally increases regularly and proportionately as the 
dilution increases. W. G. 
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The Use of Calcium Carbonate as Catalyst for Orgaui 
Acids and their Anhydrides. Pahi. Sabatibb and Aiphqj° 
Mailhe rmd., 19)3, 156,1730 — 1734), — Precipitated calcine 
carbonate can be employed as a catalyst at 460 — 600° for the conver 
eion of acids into tbe ketones, but in the acetic acid series the 
diminishes as the molecular weight increases. Whilst acetic acid 
a thewetical yield of propanone, valeric acid only ^ives a yield of 32 « 
of dibutyl ketone. Despite blackening due to depdsition of carhoj 
aceous products, the calcium carbonate retains its activity and can bj 
employed a great number of times, but its use is not so advantageong 
as that of thorium oxide (compare Senderens, A., 1912, i, 537) for the 
higher ketones. Benzoic acid mixed with the aliphatic acids yieljg 
mixed ketones under the above conditions. The acids can be repUred 
by their anhydrides in every case, and whilst benzoic acid alone eantot 
be converted into benzophenone by this method, a certain amount 
of this ketone can be obtained by the use of benzoic anhydride. 

w,e. 

Esters Derived from Octanol by the Author’s Method- 
Observations on the Principle of this Method. Jean B. Sendeesks 
and J. Abodienc (Cmpt. rend., 1913, 156, 1620—1623; BvJISk, 
ehim., 1913, [iv], 13, 586 — 591). — By their method using snlphurit 
acid (2 — 3%) as catalyst (compare A., 1911, i, 600, 637 ; ii, 1080; 
1912, i, 694 ; this vol., i, 42) the authors have prepared the followitg 
esters of octanol, of which only the acetate was previously known 
(compare Bouis, this Joum., 1854, 7, 280) ; 


Ester. B. p./74’4 mm. Dj*. 

Formate )S4’0° 0'8642 

Acetate 194-5 , 0-8625 

Propionate 211-5 0'8611 

Butyrate 227 '5 0’8592 

tsoButyratc 220 0 0-8554 

iso Valerate 236*5 0-8540 


The phenylacetale, b. p, 1 95°/35 mm., DJ* 0’9503, is decomposed on 
distilling at the ordinary pressure. 

The authors claim that their method is entirely distinct from that o! 
Fischer and Speier (A., 1896, i, 201), where a large excess of alcohol is 
used and stronger acid, which merely acts as a dehydrating agent. 
The organic acids are capable of division into two classes. The first 
contains the aromatic acids with tbe carboxyl group attached to the 
nucleus, in which case their method is useless. Tbe second class con- 
tains the fatty acids and aromatic acids with the carboxyl group in a 
side-chain, and here their dilute acid acts as a true catalyst and 
an excess of alcohol is unnecessary. A compound of the type BH'SO, 
is hrst formed, and then a cycle of reactions goes on : 

B-HSO^ + R-OH = EjSO^ + HjO 

KjSO^ + R'COjH = R'COjE + EHSO<. W. G. 

Graded Degradation of Different Saturated Mono- and 
Di-basic Acids. Philippe Barbier and Een£ Looquin (Cmpt. red; 
1913, 156, 1443 — 1446). — The transformation of a saturated acid of the 
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type B’OHj-COiH into its next lower homologue can be brought about 
Jo first conTerting the acid into the corresponding tertiary alcohol, 
jl'OHj'OMej'OH,' by the action of magnesium methyl iodide, and then 
sabmitting this to oxidation ; 

E-CH5-OMej;OH + 30 = R-CO^H + CHj-CXl-CH, + HjO. 

Thus iscvalerio acid is first converted into )SS-dimethylpentan-S-ol, 
which on oxidation with chromic acid yields isobutyric acid. Decanoio 
acid is similarly converted into pelargonic acid. 

By the interaction of isoamyl bromide and ethyl methylmalonate, 
MirntthylhcaAcaeid, CHMej-CHj-CHj-CHMe-COjH, b. p. 228—2307 
760 mm- and 127 — 130718 mm., is obtained, giving a methyl ester, b.p. 
172—173°, an acid chloride, b. p. 697I6 mm., an amide, m. p. 99—100°, 
and a p-ioluiditfe, m. p. 75°. With magnesium methyl iodide it yields 
M-trimethylheplan-^ol, b. p. 92 — 95°/18 mm., which on oxidation 
with dilute nitric acid gives a neutral and an acid product The acid 
product is a mixture of acetic, isovaleric, and isohexoic acids, whilst the 
reutral product consists principally of methyl tsoamyl ketone, together 
with a small quantity of an unsatnrated hydrocarbon, b. p. 160—165°. 
^•Methyladipic acid on treatment with magnesium methyl iodide and 
subsequent oxidation yields a certain amount of methylsuccinic acid 
and some diethylenic hydrocarbon. 

With the monobasic acids where the •CO^H group is attached to a 
•OHj group, they are simply converted into their next lower 
homologue. With an a-suhstituted acid the principal product is a 
ketone. The dibasic acids behave in the same way as the monobasic 
acids, the degradation proceeding simultaneously on the two terminal 
carboxyl groups. W. G. 


Synthesis of the Glycerides of Laurie Acid. B, W. tan 
Eidik Thieme {Ber., 1913, 46, 1653 — 1657. Compare A., 1912, i, 333). 
—A reply to Griin (this vol., i, 157), criticising the latter’s experi- 
mental results. The author re-aflirms that even under the modified 
conditions stated by Griin {loo. eit.) the so-called synthesis of o-dilaurin 
yields a mixture of trilaurin, crystalline dilaurin, liquid dilaurin, and 
monolaurin. D. F. T. 

Nickel Oxides as Reduction Catalysts in the Addition of 
Molecular Hydrogen to Unsaturated Fats and Patty Acids. 
Erf.d Eedfobd and Ernst Erdmann (/. pr. Ckem., 1913, [ii], 87, 
425—465 ; J. Rites. Phyt, Chem. Soc., 1913, 45, 616 — 643). — 
Unsaturated fats and fatty acids undergo catalytic reduction at the 
ordinary pressure in the presence of nickel oxide, the rate of reduction 
being much greater than when metallic nickel is employed. In addition 
to its greater activity, the oxide possesses the advantage over the metal 
in that it is far less sensitive to hydrogen sulphide and other substances 
which exert a deleterious effect on the activity of the metal. All three 
oxides of nickel may be used as catalysts, nickelous and nickelic oxides 
requiring a temperature of 250°, whilst in the presence of the suboxide 
the reduction proceeds readily at 180—200°. 

During the reduction, the higher oxides become converted into the 
suboxide, which forms a deep black, colloidal solution with the oil or fat. 
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mckel suooxide . may be distinguished from metalUe nickel by it, 
inability to form nickel carbonyl with carbon monoxide, and by it, 

much smaller electric conductivity. . 

A niokelic oxide, which has already been used in the catalytij 
reduction, possesses a greater activity than a fresh; specimen on 
account of the presence of suboxide. 

The velocity of hydrogenation is increased by emJ)loying a voluminoj, 
oxide, prepared by gentle ignition of the nitrate, and also by th, 
addition of small quantities of other metallic oxides (Al, Ag, Zr, li^ 
Ce, La, Mg). . , . 

Nickel salts of organic acids (formic, acetic, oleic, and linolecic) in 
the presence of uusaturated fats are reduced at 200 250° to the osidg 
or to metallic nickel, and may therefore be used as catalysts ; thus, 
nickel formate is reduced at 210° to the suboxide and at 250° to 
metallic nickel. F. B. 

Ricinoleic Acid. Berthold Rassow [with J. Rdbinskt] { Zeiuck , 
angtw. Chem., 1913, 26, 316— 320).— The authors have investigatod 
the action of heat on ricinoleic acid. Since the products formed are 
amorphous, yield amorphous salts, and have very similar solubilitios, 
their isolation in the pure state has not been accomplished. Theit 
chemical nature is deduced from observations of acid numbor, 
saponification number, acetyl number, iodine number, and molecular 
weight. The following are the main results obtained. 

Ricinoleic acid is decomposed at temperatures below 150°, water 
being the only volatile product formed. At the same time, the acidity 
sinks to halt the original value; in the presence of a trace of sulphuric 
acid, the acidity can be reduced to one-quarter of the original value, 
but completely neutral products are never obtained. 

Polyricinoleio acids (e-ster-acida in which the alcoholic hydrojjl 
group of one molecule is esterified by the carboxyl group of a Beconii 
molecule) are the sole products of the action of heat on ricinoleic acid. 
Such products are not uniform, but contain a mixture of difficultly or 
non-separable polyricinoleic acids with more or less of the origiual 
acid. Polyricinoleic acids of high molecular weight are insoluble in 
alcohol, wMlst their barium salts resemble amber and are soluble in 
ether ; those of lower molecular weight are soluble in alcohol, wbiht 
their barium salts dis.sol7e sparingly in ether. A complete separation 
of the individual polyricinoleic acids was not achieved. 

The effect of a variety of substances on the course of the reaction 
has been investigated. Chlorides of organic acids and neutral salN 
which do not yield free acid under the conditions of the experiment 
have but little effect. Traces of strong acids, particularly sulphuric 
acid, act as positive catalysts, whilst organic bases have the opposite 

Eicinelaidic acid behaves in the same manner as ricinoleic acid erapt 
that it is more readily decomposed by heat. ' 

Neodymium Oxalate and Some New Compounds ol 
Europium. Charles James and J. E. Robissos (/. Amer. C 
Soe., 1913, 35, 754— 759).— A study of the solubility of neodymniE 
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siai* in solutions of neodymium uitrate of various concentrations at 
oso hag shown that only one hydrate of neodymium oxalate. 

^ Ndj(C,Og)g.llH,0, 

jg stable under these conditions. Evidence was obtained of the 
formation of an oialonitrate. 

Europium /ormais, Ea,(COjH)„ yuinofe, 

Eu2[CsH,(0H)g"C0j]g,12H20, 

-^omucate, Euj(CjHjO"COj)g, 2 H 20 , and m-nitrohemmesnlphomU, 

^ EUgtNOg-CaHg-SOgVeHgO, 

are described. JE. Q, 

The Action of Ultraviolet Raya on Aldehydes. Adolf 
IsASKi: and Eesst Polljtzkb (MonaUk, 1913, 34, 797—809).— 
^hen exposed to the radiation from a quartz-mercury lamp, form- 
aldehyde solutions undergo partial decomposition into carbon monoxide, 
carbon dioxide, hydrogen and methane, and partial polymerisation to 
glycollaldehyde and higher products (Pribram and Franks, A., 1912, 
i, 412) ; the higher aldehydes have been observed to form carbon 
monoxide, hydrogen, and the hydrocarbon corresponding with the 
radicle to which the aldehyde group was previously attached (Berthelot 
and Gaudechon, A., 1910, ii, 814). A re-investigation of the behaviour 
of the homologues of formaldehyde indicates that they decompose 
mainly according to the equation R'CHO = KH -|- CO ; at the same 
time condensation takes place to some extent accompanied by 
polymerisation to resinous substances ; no pure condensation product 
coaid be isolated. Under the conditions of the experiments, in which 
moisture and atmospheric oxygen were excluded, no formation of 
acids or of esters could be dectected, so that the earlier suggestion of 
Pribram and Franks (loo. cii.) that the formic acid obtained in the 
illumination of formaldehyde solution is produced by the hydrolysis 
oi previously formed methyl formate is hardly probable. From the 
behaviour of crotonaldehyde, which like beuzaldehyde and cinnam- 
aldehyde gives practically no liberation of gas, it appears that the 
decomposition expressed by the above equation is characteristic of the 
saturated aliphatic aldehydes. 

The aldehyde under examination was contained in a quartz flask of 
approximately 100 c.c. capacity which was filled to the neck, any 
evolved gas being collected over water or mercury ; the mercury lamp 
was at a distance of 2 to 3 mm. from the flask, but the temperature 
of the aldehyde never exceeded 50°. 

The substances examined were heptaldehyde, isobutaldehyde, 
f, acetaldehyde, crotonaldehyde, beuzaldehyde, and cinnam- 
le. Crotonaldehyde gave only the formation of a resinous 
i, whilst the two aromatic aldehydes gave merely red, non- 
vo atile products. The illumination ranged from one to ten days in 
various cases; only a relatively small proportion of each aHehyde 
underwent conversion. D F T 

Action of Hydrazine and Hydrazine Derivatives on Molten 
-T s Hydrate. Gustav KNOpFKR{3/on«4s/(., 1913, 34, 769—777). 

solutions of chloral hydrate, giving an additive 
F uo , COIj'CH(OH)'NH'NHj, cfaloralhydrazine (compare A., 1911, 
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i, 1033) ; it is now found that it hydrazine sulphate or hydrochlo^, 
is dissolved in an excess of molten chloral hydrate, needles ol 
mbslance, m. p. 187“ (decomp.), separate, but the compositioj ? 
C^HjONjCl,, instead of C,H,ONjClj, which would be expected froj 
simple condensation such as that producing anhydrochloraluretlBB, 
(Feist, A., 1912, i, 566). ^ 

The reaction product of benzalazine and chlodal hydrate, obtainej j, 
a manner similar to the above, has the composition CjHyONjClj, 
is again two hydrogen atoms short of the formula tor a substaje, 
produced by mere condensation; the mihlana, leaflets, m, p, jjjo 
when heated with potassium hydroxide solution loses a molecu],’ 
of hydrogen chloride, giving a substance, CjHjONjCl,, needles, m, « 
86 “. The former of these substances is not identical with the isomeric 
chloraibenzoylhydrazone, CClj'CHlN'NHBz (Stolid, A., 1905, 90 

and, as it does not yield chloroform when treated with alkali, it is jej 
likely to be the trichloroacetylhydrazone of benzaldehyde, 
CClj-CO-NH-NlCHPh. 

The loss of the two hydrogen atoms in each case is possibly due to 1 
similar cause to the loss observed by Pinner (A., 1894, i, 385) nhem 
the continued action of hydrazine on the iminoester of benzoic acid 
gives rise to NHlCPh'NH,, NHlCPh'NH'NH-CPh'.NH, and 

successively. The structure of the above products, however, remaiw 
for the present unsettled. B. P. T, 

Eeto-enolic Tautomerism. "VIII. Formation of Derivatives 
of Tautomeric Compounds. Kuet H. Meter {Annalm, 1913, 398, 
49 — 65. Compare A., 19 12^ i, 940, 941). — To tbe terns 
“ tautomerism,” introduced by Laar in connexion with his oscillation 
theory, and desmotropy ” some confusion has become attached in 
the course of time and with the increase in the number of examplee. 
The author proposes tbe following deBnitions. A substance exhibits 
tautomerism when it yields two series of derivatives obtained from 
two isomeric forms differing in the position of a hydrogen atotD,andof 
one or more double linkings. According to the nature of the two 
isomeric forms, special cases of tautomerism are : (i) desmotropy— tbe 
free compounds corresponding with both forms are capable of separate 
existence or can be separately detected j (ii) pseudomerism— the 
tautomeric substance is known in only one form, the constitution of 
which can be determined by methods independent of tautomerism, '‘fil 
which can yield by addition or substitution derivatives of both fom? : 
the other form is unknown and its existence cannot be detected hpnj 
method ; (iii) cryptomeriam— the substance is known in only ooe forioi 
the constitution of which cannot be definitely determined (by methoos 
independent of tautomerism). - a a'] 

Many reactions of desmotropic substances are explained rea J 
by the desmotropy ; each form yields derivatives of its own 
by ordinary double decomposition and usually one form re 
the other being changed to the first by the reagent 
In other reactions the explanation is not so simple ; the tau om 
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bstant® * mixture of derivatiTeg of both forms or only one 
Jbstance, which is generally a derivative of the non-reacting form, 
exatnplCi the formation of a brominated ketone by the bromination 
fan end Two theories are existent to explain such cases. The 
abstitution theory claims that a substance can only yield derivatives 
f its own peculiar constitution, and that the production of a derivative 
f the other form must be due to a transformation of the tautomeride 
rbich precedes the substitution. The addition theory of Michael and 
1 Uef assumes that by the direct addition of a reagent and subsequent 
limination of a different molecule, a tautomeride of one form can 
ield derivatives of the other type. 

Evidently the test of the two theories lies in the answer to the 
luestion, which of the two forma reacts 1 This answer can only be 
ibtained by an examination of the behaviour of separately stable 
lesmotropic substances. The author quotes numerous examples from 
ds own work, and from that of Dimroth, Hinsberg, Hantzseh, and 
lerzig and Wenzel to show that the enolic modification is the reactive 
orm and that, therefore, the additive theory is probably correct. 

[With S. Lenhaudt.] — Keto-enolie desmotropes and also tanto- 
nerides which are known only in the ketonic or the euolic modifications 
•ondense with aldehydes (1 or 2 mols.), the resulting compounds losing 
rater in various ways. In order to ascertain whether the ketonic or 
is enolic modification reacts with the aldehyde, the two desmotropic 
modifications of methyl mesityl oxide oxalate have been treated with 
genzaldebyde in the presence of a little piperidine. The ketonic 
modification, methyl oy-dikato-c-methyl-i^-hexene-a-carboxylate, m. p. 
67° is unchanged, but the enolic modification, methyl n-hydroxy-y- 
keto.(-m6thyI-A'‘*-hexadiene-a-carboxylate, is converted into the lactone, 

A.ptjpU 

1^7 '>CH'CO'CHiCMeg m. p. 160°, colourless needles, which 

does nob react with ferric chloride or with alcoholic bromine, and is 
only slowly attacked by potassium permangaDate, and is, therefore, 
tbe ketonic modihcation \ the enolic form, 

Ji^5>c:c(OH)-CH:cMe„ 

obtained by dissolving the ketonic modiScation in cold alcoholic 
aodiam ethoxide, diluting with water, and acidifying, has m. p. 144°, 
then solidifies and has m, p. 160°, reacts with alcoholic bromine or 
feme chloride, and is soluble in alkalis. By prolonged boiling with 
alcohol and a little piperidine, the enol is converted into the ketonic 
form ; the same change occurs when the fused enol solidifies. 

The authors believe that in all desmotropic and tautomeric 
compounds, condensation occurs by means of the enolic modification. 

C. S. 

Characterisation of Ohloro-ketonea. Edmond E. Blaise 
(Compi. rmd.y 1913, 156, 1549 — 1551), — The most suitable method 
of characterising the chloro-ketones is to convert them into their 
semicarbazones under definite conditions, the ordinary methods being 
unsatisfactory. Semicarbaade hydrochloride (1 to 1’5 mols.) is dis- 
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solved in water and the chlom-ketone added, when 1 _ 

is rapidly formed, the only exception being methyl ttichlo7o,u 
ketone, which requires a cold alcoholic solution of free aemicarbi^^* 
Care must' be taken in purification. After filtering, and washing mu' 
water the semicarbazone is heated with an excess of benzene to bel 
50°, a little anhydrous sodium sulphate is added, the liquid filtered °j 
left for crystallisation. The semicarbazones of I the o<hloro-keto 
are readily converted into those of the a-hydroxy-fotones' by conlJt 
with aqueous potassium carbonate for a few hours, and into those of 
the a-acetoxy-ketones by warming for a few minutes with an alcoholi 
solution of anhydrous sodium acetate, thus giving three means of 
identification of the original ketone. 

Dichloro-ketones of the type CHClj'CO'R give a normal semi 
carbazone, but those of the type CKCl^'CO'E' give disemicarbazon™ 
R'0(N'CH30N2 )-C{N-CHj 0N2)E', which are insoluble in organic 
solvents, except formic and acetic acids. 

The following semicarbazones and disemicarbazones have been 
prepared : 

Methyl trichloromethyl heUme smicarbazone, CCL’CMelN'CH OX 
fine ne^les, m. p. 140°. * " 

Dtehhromethyl ethyl ketone semicarbazone^ m. p. 142°. 

Ethylglyoxaldisemioarbazone, CH;(N'CH30N2)-Cit:(N-CH ON ) 
m. p. above 230°. “ ” 

Dimelhyldiketone disemicarbazone, 

CMe:(N-CHj 0 Nj)-CMe:(N-CE 30 Nj), 
a white, crystalline powder, m. p. above 230°, soluble only in formic 
acid. 

Chloromeihyl chloroethyl ketone semicarbazone, 

CH,Cl-C:(N-CH 30 Nj)'CHClMe, 

m. p. 140°. 

Methyl chloroethyl kelorte semicarbazone, micaceous plates, m, p. 148°, 
which with carbonic acid gives the semicarbazone, m. p. 202°, of the 
corresponding hydroxy-ketone, and with sodium acetate gives methyl 
acetoxyethyl ketone semicarbazone, CMe'Ci(N-CH,ON,)"CHAcMe, m. p. 
.161°. 

Chloromethyl propyl ketone semicarbazone, m. p. 157°. . W, G. 


Mannitol Esters of Sulphurio Acid. W. R. Bloob {J. Am. 
Chem. Soc., 1913, 35, 784 — 794). — In preparing certain mannitol 
esters of the higher fatty acids by heating the substance witb 
sulphuric acid at 70° (A., 1910, i, 538; 1912, i, 532; ii, 365j 
unsatisfactory results were obtained, and for this reason a study has 
been made of the action of concentrated sulphuric acid on mannitol at 
39°, 49°, 56°, and 65°. 

When mannitol is dissolved in concentrated sulphuric acid, the 
disulphate is the principal compound produced, but a portion of the 
mannitol is dehydrated to the form C5H30(0H)2. At low temperatures 
a Iffivorotatory ester is produced, but at higher temperatures dextro- 
rotatory compounds are formed together with derivatives which have 
lost part of their capacity to combine with acid groups. lu 
presence of the higher fatty acids, esters are produced, presumably 
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®ith the m#nnitiol hydride, but during tbe processes of separation 
they are hydrated to mannide and mannitau forms. E. G. 

Aoetyl-Halogen Sugar Derivatives. W. Sloan Mills (Rep. 
Brit. Aieoe., 1912, 444— 445).— jS-Iodoacetodextrose (E. and H. 
Fischer, A., 1910, i, 716) may be prepwed by the action of dry 
hydrogen iodide on ^-penta.acetytd6xtrose dissolved in dichloromethane. 
It is recrystallised rapidly from alcohol. Copper hydride reduces it, 
yielding a compound 

^■Acelyliodogalaetose is prepared in the same manner from /S-penta- 
acetylgalactose, and has m. p, 93 94*^, Octoacetylmaltose yields an 
iodo-derivative, m. p. 62—66“. Acetyliodokctose, from acetyl-lactose, 
hasm.?. 112“ C. H,D. 

Gentiobiose. Geza Zebplen (Zeitsch. physiol. Chern., 1913, 85, 
399 — 407),— Octa-acetylgentiobiose crystallises well and is relatively 
easily isolated from highly impure crude products. Acetylation may 
thus be used to obtain gentiobiose from plant products, and its prepar- 
ation from gentian roots is described. Octet- uceiylgtnliohiose sinters 
at 192“, m. p. 196“ [a]" -5-6“. Gentiobiose is equivalent to 130 c.c. 
of Fehling’s solution, maltose reducing 128'5 c.c. The phenylosazone 
crystallises in 5tron-yellow, stellate needles, or from hot water in short, 
pointed prisms, m. p. 160— 170“ (decomp.), [a]^ - 761“ in pyridine and 
alcohol. E. P. A. 

Defloooulation of Starch and Solution of Dextrose. 
Giovanni Malfitano and (Mile.) A. Moschkov (Compt. rend., 1913, 
156, 1681—1684. Compare this vol., i, 593),— A further discussion 
ot the difference between the phenomenon of deflocculatiou of starch 
aud that of the solution of dextrose and a description of the difference 
in behaviour of solutions of these pseudo-crystals of starch and crystals 
of destrose under different conditions. W, G. 

Diastatic Degradation of Starch. Wilhelm Biltz (Ser., 1913, 
46, 1532— 1536),— The degradation of potato starch under the influence 
of enzymes has been studied, the course of the reaction being followed 
qualitatively by the iodine reaction and quantitatively by the with- 
drawal of portions of the solution at defluite intervals, addition of 
boiling water, and precipitation of the dextrins by the addition ot so 
much alcohol that the mixture contained 80—90% of the latter, the 
treatment being repeated until the product was free from sug,ar. The 
approximate mean molecular weight of the dextrins was then 
determined by measurement of tbe viscosity of their aqueous solution 
(compare this vol, i, 593). 

The following are the main results obtained : 
he diastatic degradation of starch to sugar takes place with inter- ' 
me late formation of erythrodextrins and aehroodextrins which are 

emselves ultimately transformed into sugar. The velocity of 
aehroodextrins is smaller than that of the 
dext • hbis is again smaller than that of the amylo- 
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The existence of erythrodextrins is established. 

The mean molecular weights for the acbroodextrins is about 370o . 
for the erythrodextrins, 6200 — 7000 ; for the amylodextrihs, above 
10,000. Since puriOed specimens of achroodextrin I, aehroodextrin yj 
and erythrodextrin Ila have molecular weights 1800, 1200 and 3000 
respectiMy, it would appear that, besides these and the amylodextrins 
other dextrins of high molecular weight must exist which are ittdiSerent 
towards iodine and belong to the class of achroodextrins. 

Philoche’s determinations of the velocity of tl](e conversion of starch 
into sugar (A., 1908, i, 712 ; it, 470) show that thih rapidly diminishes 
at first, but then becomes constant when the reaction appears to be 
unimolecular. The author's experiments show that the first phase of 
the reaction is complicated by the presence of amylo- and erythro- 
dextrins in the mixture, and that reaction only follows a simple law 
when only one type of substances, namely, the achroodextrins, are 
undergoing sacchaiification. H. \V. 

Partial Hydrolysis of Cellulose. GfizA Zeiipl4n (ZtUtch. physiol, 
Chem., 1913, 85, 180 — 191).— On treatment of cellulose with strong 
sulphuric acid a mixture of various depolymerised products is obtained. 
Even after prolonged treatment, cellobiose acetate is obtained on 
acetolysis and not dextrose pentacetate. Crystalline pilducts were not 
obtained on acetolysis of xylan and mannan preparations or of chitin 

E. F. A. 

Chemioal Composition of Cork Substance. Gizx Zemplek 
(Zeitich, physiol, Gliem., 1913, 86, 173 — 179). — Cork when treated by 
Cross and Bevan’s method with cblorine yields a product, which in its 
external properties and solubility resembles cellulose, but on treat- 
ment with acetic anhydride and sulphuric acid by Skraup’s method gave 
no cellobioseocta-acetate. One hundred grams of cork mesl contained 
about 4 grams of this celiulose-iike product. E. F. A. 

Betonioine and Turioine. Aobeet KCxa and Geohg Tskk 
(Z^tsch. physiol, Chsm., 1913, 85, 209 — 216). — The mixture of betaines 
in Betoniea ojioinalis has been resolved into two isomerides, a Isevo- 
rotatory base betonioine, and a dextrorotatory base turioine. Both are 
betaines of the natural bydroxyproline, and on exhaustive metbylation 
of this compound the same mixture of the two betaines is obtained as 
exists in BsUmica ojicinalis^ BSachys silvatica, etc. According to the 
method of isolation sometimes one and sometimes the other isomeride 
has been isolated, in reality both are present. 

BeUmicine crystallises in four-sided, stunted pyramids, m. p. 
243 — 244“ (decomp.). It reacts neutral, tastes sweet, and has 
[a]o -36 '6°. The hydroddaride crystallises in lustrous prisms, m. p. 
222 — 223“ (decomp.), [a]]? - 24‘79“. The auricUoride separates in dull 
yellow-coloured plates aggregated in fan-shaped clusters, m. p. 242°, 
The plalinkhlorido forms short prisms, m. p. 226“ 

Turicine crystallises in long, transparent, lustrous, fiat prisms, or in 
slender, glistening needles, ra. p. 249“ (decomp.), [a]o 4 - 36’26“. It 
tastes sweet and is not hydroscopic. The hydroMoride crystallises in 
dender, lustrous needles, m. p. 223“, and reacts acid, [xjn + 24-65°. 
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Ibe amdilonda is a yellow powder cryetallising in obliquoiy-cut, 
IiLstroas prisms, m. p. 232°. The crystalline pUuini/Moride has m. p. 
223°. IS. F. A. 


Synthesis of Betonioine and Turioine. Albert KCnq {Zeitsch. 
tfkygiol. Ghem.t 211^^224. Compare preceding abstr^t). — 

i.Hydroxyproline prepared by E. Fiacber’s method from gelatin can 
,be methylated by means of potassinm hydroxide in methyl alcohol and 
methyl iodide. The product, hydroxyprolinebetaine, 

^CHj-NMej-O , ’ 

is a mixture of betonicine and turicine in equal quantities. The nature 
of the isomerism between these two betaines has not been established. 

E, F. A. 


Compounds of Hexamethylenetetramine with Various Silver 
Salta. Ludwig Vaniiio and Paula Sachs {Arch. I'harm., 1913, 251, 
290-293.- Compare Grutzner, A., 1899, i, 6).— ^he authors have 
prepared the compound of hexamethylenetetramine with silrer 
nitrate, obtained by Oriitzner {loc. cil.), and also compounds with the 
following silver salts; silver fluoride, CjHjjN,, AgF,3HjO, slender 
needles ; silver chloride, B,4AgCl, prismatic crystals (compare Dilepine, 
A., 1895, i, 261) i silver bromide, B,3AgBr, microseopic crystals i 
silver iodide, B,3AgI, amorphous; silver chlorate, B,AgC10g,H,0, 
amorphous, explodes on warming; silver oxalate, BjAgjCgO,; globular 
masses of sleiider needles. •£ 


The Methylation of Glycine by means of Formaldehyde. 
Walthee LSb (Biochem. Zeitsch., 1913, 51, 116— 127).— If formalde- 
hyde is allowed _to act on glycine in neutral solution in the cold, a 
compound, CHjlN'CHj-COjU, is formed, with separation of the 
elements of water, which under the influence of acids or alkalis 
readily undergoes scission again into formaldehyde and glycine. If, 
however, the substances are allowed to act on one another in hot acid 
solution, a stable methyUnediglyciKS, CH 5 {NH-CIlj-CUjH) 2 , is formed, 
which can be readily isolated in the form of a dihydrochloride, from 
which, by means of silver oxide, the free base can be obtained in 
I'latelets, melting about 199°. In alkaline solution, formaldehyde does 
not act on glycine. If formaldehyde in the presence of acid and zinc 
is allowed to act on glycine (at 100°), a mixture of sarcosine and 
dimethykminoacetio acid is produced. The mechanism of this reaction 
is explained by assuming that inethylenedigiycine is reduced to a 
mixture of an equal number of molecules of methylglycino and glycine. 
By the action of formaldehyde oo the former, methylenedi(methyl- 
glycine) can be produced, which, on reduction, yields an equal number 
of molecules of dimethyl- and monomethyl-glyciues. S. B. S. a 

Behaviour of a-Amiao-acids and Polypeptides to Neutral 
Salts. Paul Pfeiffer and J. vo.'i Modklski (Zeitsdi. physiol. Chem., 
1913, 85, 1- — 34. Compare A., 1912, i, 949). — The compounds of 
lithium chloride or bromide with glycine of the composition 
LiX,NH2-CHj-C0jH,H20 

3 h 
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are readily prepared by eraporatdng an aqueous solution of the com. 
ponents until crystallisation begins. They form colourless needles 
m. p. 136° (the chloride) and 176 — 176° (the bromide) respectively, ' 

The compounds of the type LiX,2NHj'CH,’C0jH,H5O are obtained 
by crystallising rapidly at room temperature from strong soluticsig 
after inoculation. They crystallise in ^lourless, tdansparent plates 
m. p. 186 — 190° (the chloride) and 223° (the bromide). ’ 

The compound of lithium chloride and alanine, 
LiCl,NH2-CHM6-C02H,Hs0, 

has m. p. 128 — 129°. 

Monoglycine calcium chloride, CaCljiNHj-CHj’COjHjSHjO, forms 
tiny, lustrous plates, which do not melt. Viglycine calcium ehloriie 
4HjO, crystallises in long, colourless needles. Triglycine calcium 
chloride separates in lustrous, transparent platelets which do 
not melt at 250°. Triglycine lanthanum chloride, 
LaCl3,3NH2-CHj-C0jH,3H20, 
forms colourless, transparent, prismatic needles. 

Monoalanine lithium chloride, LiCl,l{H2‘CHMe-CO,H,lIjO, crystal- 
lises in colourless, lustrous platelets, m. p. 127 — 128°. Dialanim 
calcium chloride, 3HjO, yields colourless, transparent needles, m. p, 
77° to a viscid, clear liquid. 

Monodiglycylglycine calcium chloride, 

OaClj,NHj-CHj-CO-NH-CH2-CO-NH-CHj'C02H,3HjO, 

separates in well-formed, colourless, transparent platelets. 

Mombeiaine potassium bromide, KBr,C5H„02N,2H20, crystallises in 
transparent, tabular plates, which soften completely at 90 — 93°, m, p. 
about 110°. Monobetaine potassium iodide forms long, thin, colour- 
less plates consisting in part of parallel, intergrown, 6at needles, 
which sinter at 100°, begin to melt at 116°, and form a clear liquid 
at 140°. Dibetaine potassium iodide Kl,2C5H],02N,2Hj0, forms 
colourless, tabular crystals with oblique laces, m, p. 148°. Mono- 
betaine barium chloride, 4H2O, crystallises in long, thin, colourless, 
prismatic needles. Monobetaine barium bromide, dHjO, also separates 
in similar needles. 

The constitution of the salts described is discussed ; they are regarded 
as ampbi-salts in which both the basic and acid groups of the amino- 
acid are neutralised. £. F. A. 

Mstbyl Derivatives of S-Amiuovaleric Acid and di-Ornithine. 
Emil Fischer and Max Beromann (Annalen, 1913, 398, 96 — 124).— 
By hydrolysis with hydrochloric acid, D 1T9, in a sealed tube in the 
water-bath, S-m-nitrobenzoylamino-a-metbylaminovalerio acid (A., 1909, 
i, 793) readily yields b-amino-a-methylaminooalericomd dikydrocUenit, 
NH2-CH2-CH2-CH2-CH(NHMe)-C03H,2HCl, m. p. 207— 210° (de- 
corr.), colourless plates or prisms, which forms a precipitate 
Iwith phosphotungstic acid, but not with potassium bismuth iodide 
even in considerably concentrated solutions. From the dihydrochloride, 
the picrate, C5H,,02N2,2CjHj0,Nj, m. p. 205 — 206° (decomp., corr.), 
and the platinichloride, C,H,40jN2,H2PtCl8,Hj0 (or iHjO), decomp. 
218° (corr.), when anhydrous, have been prepared. 

By treating an aqueous solution of the ihydroohloride with silver 
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sulphate, removing the excess of silver by hydrochloric acid and the 
sulphuric acid by barium hydroxide, and evaporating the filtrate at 
10-20 mm, all the operations being performed in an atmosphere of 

carbon dioxide, acid^ m. p, 82 100 ° is 

obtained as a crystalline mass. Its aqueous solution rmcts strongly 
alkaline, precipitates feme hydroxide, and dissolves precipitated coprar 
hydroxide. 

By hydrolysing df-benzoylornithine with boiling hydrochloric acid 
(D 1-19) and treating the resulting df-ornithine with 2iP-sodium hydr- 
oxide and benzenesulphonyl chloride (3 mol 8 ,)at 4'6-48“ and acidifying 
aSdibs^^p^pldmmmovalerU amd (Ai-dibenzeneinlphonJorM- 
ihine), Cj 7 Hj,OjNj 8 j,HjO, m. p. 155 — 157° (corr, anhydrous), micro- 
scopic needles, is obtained.^ By treatment with 2jV;sodium hydroxide 
and methyl iodide at 65°, it yields, after acidification, 'aS-dibtmmesul- 
phonyldmethylaiamifKwUertc acid, 

S0,Ph-NMe-CH2-0H,-CH,-CH(NMe-S02Ph)-C0,H. 

m. p. 141—142° (corr.), microscopic plates, by the hydrolysis of which 
by hydrochloric acid (D M9) at 100° is obtained ^S-dimeihylonMine- 
ab-dimithyldiamitumUrie acid), NHMe-[CHj]3-CH{NHMe)'CO H 
which is isolated by precipitation with phosphotungstic acid ; the htJro- 
oUoride, C,,H,a 05 N 2 , 2 HCl, and jdaiiniehlaride, C,H,.0,N H PtOl 
m. p. 220 ° (deepmp , corr.), are described, and the aurichforik, and 
vimte are mentioned, A 0-5% aqueous solution of dimethylornithine 
dihydrochloride and aqueous potassium bismuth iodide yield a brick-red 
precipitate after a few hours. 

di-Ornithine, obtained by the hydrolysis of 8 -bensoylornithine, has 
been isolated in a crystalline state. 

J-Benzenesulphonylaminovaleric acid, 2iV-sodium hydroxide and 

methyl iodide at 63-65°yield,afteraeidification,S-6«nc«n«s,dy«»ivf- 

ra«tAy(aminota7en««ctd,SO2PlrNMe-[OH,],-COjn,m.p.70— 71°(oorr ) 
colourless needles or prisms, by the hydrolysis of which by hydrochloric 

acid (D 1*19) is obtained b-methylaminovaleric acid^ m. p. 121 122° 

(corr.), needles or prisms, which is isolated by means of phosphotungstic 
acid. The acid is very hygroscopic, and its aqueous solution gives 
immediately a brick-red precipitate with potassium bismuth iodide ■ 
psHia 0 jN,C,H 3 O,N„H,O, has m. p. 70-71° (corr.). At 
too— Ibt) , 5-methylaminovaleric acid loses water and is converted into 

l-mlhjli-piptTidomi, b. p. 94-95° (corr.)/ 


3-Amino-2-piperidone, prepared from ornithine, reacts readily with 
oenaaldehyde to form the bemylidene compound, 

CflPh:N-CH<^^~^"^>ClI, 

P’ (corr.), almost colourless crystals. 

67 mo"'’ chloride, and 2 A'-sodium hydroxide at 

m ., 1 « Mter acidification, f-iolmnesviplumylghjcine, OjH, ,0,NS, 
(corr.), slender needles, which is converted* by 
°iV-sodium hydroxide and methyl iodide at 67° and subsequent 

3 b 2 
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acidification into ^UAueiMavlj^nyhareosine, p. 

150 — 162“ (corr.), by the hydrolysis of which sarcosine is obtained. 

The reaction of alcoholic sodium etho&ide, a-chloco-y-bromopropane 
and ethyl malonate in the presence of ether leads to the produc- 
tion of tthyl yahloi-opropylrftalomte, CHjCl‘CHj'CH 5 'OH(C(i)jii|) ^ 
b. p. 154 — 165“ (corr.)/i7 mm., which reacts witi ))tomine iu‘ 
chloroform to form etliyl hrimo-y iMoropropylmalonate 

CH;01-CH,-CH,-CBr(C0jEt)j, 

b. p. 175 — 176“ (oorr.)^17 mm. Ethyl y-chloropropylmalonate and 
33% aqueous methylamine react at the ordinary temperature to form 
ycUoropropylmcUoiimethylamide, CHjCl‘CH2"CHj'CH(CO‘NHMe), 
m. p. 158 — 162“ (corr.), leaflets or needles. 

A by-product in the preparation of ethyl y-chloropropylmalonate 
under certain cunditiods is ethyl di-y-ckloropropylitudonate, 
C(GHj-CH 2 -CH 5 CI) 2 (G 05 Et) 2 , 

m. p. 51 — 52“ b. p. 195 — 197“ (corr.)/14 mm., flattened crystals, whicli 
is converted by methyl alcoholic ammouia at 100“ into a svhsiana, 
CgHjjOjNj, m. p. 330“ (deeomp., corr.), colourless, microscopic prisms 
which is probably lis-2-/>iperidom-3 : Z'-tpiran, 




■'CO-NH" 


C. 8. 


The Oxidative Degradation of a Synthetic Tripeptide. Otto 
Eislee {hiochem. Zeitsch,, 1913, 51, 45 — 62). — By the oxidation 
of alanylglycylglycine with calcium permanganate, using as much of 
the latter as is equivalent to 8 — 10 atoms of oxygen to one molecule 
of the peptide, an acid in the form of a crystalline calcium salt was 
isolated, the formula of which corresponded approximately with 
CsH 50 ;N,Ca, 6 H 20 . 

On hydrolysis by acids, one molecule gives rise to two molecules of 
oxalic acid. Two alternative formultc are suggested by the author. 

S. B. S. 


Anhydride Formation -with a Diaminohydroxy-aoid. 
Mosm Eobn and ALroN3 0sTEEsETZEB(4/o7M»teA., 1913, 34,781—786). 
— It has been shown (Kobn, A., 1908, i, 819 ; Kohn and Bum, A., 1910, 
i, 136) that teohexan-h-ol /S-one on treatment with potassium cyauide 
and ammonium chloride, or the hydrochloride of an amine, gives rise to 
an aminolactooe. When equimolecular quantities of isobexan-J-oI-^- 
one, ethylenediamine dibydrochloride, potassium cyanide, and potassium 
hydroxide are heated together with a little water at 60“ for flve to sir 
hours, and the resulting nitrile hydrolysed by treatment with con- 
centrated hydroehloric acid, a substance, CjHijOjNj. prismatic crystals, 
|m. p. 174“ is obtained, which gives a crystalline picrote, 

I: C9*ii805N,,C,H50,Nj, 

m. p. 154“ and an oxalate, CjUjjOjNpflCjHjOj, J HjO, tablets, m. p. 
160“ (decomp.). 

The structure of the substance is probably that of a diaminolactone 
or of a bydroxylactaui, but the point is at present undecided. 
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The Ele^lytio Formation of Carbamide and Acetamidine 
Nitrate. I^irz Fic^h Kam Stdtz, and Fr,tz Geikshabee (F«r- 
hmd Gf,. Banl, 1912, 23, 222-263)._It is shown that 

small quantities of oarbamide are produced by the electrolysis of 
solutions of ammonium carbamate. The best yields, which are never- 
theless very small, are obtained when the anode current density {G \ 
lies between 0-130 and 0-555 ampere per sq. cm. Between these 
values the yield is practically constant and amounts to about 0-60 
gram per 100 ampere-hours. It is shown that the yield is increased if 
the concentration of the carbamate is increased, and also increase of 
free ammonia increases the yield, the latter factor being of much more 
importance than the former. The best yield is obtained with a 
solution containing 12 gram equivalents of ammonia and 8 gram- 
equivalents of ammonium carbamate. It is also shown th’at carbamide 
is decomposed by the oxidising action of the current and converted 
into ammonium nitrate, and that the amount of decomposition is 
greatest when there is no free ammonia present and that it decreases 
rapidly as the concentration of ammonia is increased. The gases 
evoivsd at the anode were collected and analysed, and the relationship 
between their composition and the temperature and excess ammonia 
concentration determined. It is shown that at Ig® with C =0-044 
ampere per sq. cm., the percentage of oxygen slowly decreases, 
whilst the nitrogen increases with the concentration of free ammonia 
up to 7 gram-equivalents per litre, and that on further increasing the 
free ammonia concentration the nitrogen increases rapidly until at 
12 gram-equivalents per litre it has reached 100"/. From a solution 
containing 9 gram-equivalents of ammonia the percentage of nitrogen 
in the gas was 24-8% at 6“ whilst at IS” it had increased to 99-1% A 
theory IS put forward to represent the electrolytic oxidation of 
ammonia which can be shortly represented by I he scheme : 


NH, NH,-OH - 




and 


NjO + HjO 


NH,-0N:N-0H NH,NO, NG^NOj 

Nj-bHgO 

Nitrous o.xide is found in the gases collected at the anode, and the 
other steps m the process are generally confirmed by the observations 

IrhsiT tarbamide by the electrolysis of ammonium 

carbamate is explained by the following scheme ; 

0.C(NH,)-ONH, + 2NH,-0II=2-0:CH-NH, + + gNH.-h 2ILO 

0 + NH,-bO;CH-Nll, = NVoO(NH!) + So 

J '« produced by the interaction of hydro^l- 

elcrtrolw”'^ ammonium carbamate, and this is then 

nronf '’f ammonia to carbamide. In 

i 49f» tltfofy the authors quote the work of Jouve (A., 1899, 
a’aunonisr^l* that when rarbon monoxide is heated with 

meSer ^ is produced. Further, Hof- 

ffleister and Halsey (A., 1898, ii, 529) have shown that a large number 



i. 714 


ABSTRACTS OP CHEMICAL PAPERS. 


o{ organic substances when treated with potassium permanganate jg 
ammoniacal solution yield carbamide. These substances are all 
oxy-acids, ketones, and ketonic acids, that is, substances which giyg 
carbon monoxide on oxidation. Carbamide was next obtained by 
electrolysing a solution of ammonium acetate containing metbyl 
alcohol ; this is represented by I 

CHj-OH CO — > H-CO-NHj -> NHj-OO-NI^. 

When ethyl alcohol was electrolysed in ammoniacal solution a small 
quantity of acetamidine nitrate was obtained. It was found that the 
Edition of ammonium nitrate increased the yield of the amidioe 
nitrate, and that if no ammonium nitrate bad been added, often tbere 
was no yield at all. The formation is represented by the scheme- 

CHj-CH.-OH — > CHj-CHO + NHj — > 

CHj-CH(OH)-NHj + 0+NHj CHj-C(NH)NHj 
The authors show in confirmation of the above that aldehyde ammonia 
can be oxidised to the amidine by calcium permanganate, ammonium 
persulphate and hydrogen peroxide, and isolated provided that excess 
of ammonia and some ammonium nitrate are present. The correspond- 
ing propionamidine nitrate and butyramidine nitrate were obtained by 
the electrolysis of ammoniacal solutions of propyl and butyl alcohols 
respectively. In the case of butyl alcohol only the smallest yield was 
obtained, and with higher alcohols amidine nitrates could not be 
obtained in any case. J. p, g, 

The Fixation of Nitrogen by Mixtures of Barium Oxide 
and Charcoal. Thomas Ewan and Thomas Napiee {J. Soc. Chem. 
Ind., 1913, 32, 467—474). — The first set of experiments were carried 
out by heating a mixture of two parts of barium carbonate and one 
part of well-burned wood charcoal, contained in an iron boat, in 
a porcelain tube is a current of nitrogen. The results obtained were 
as follows (compare Kiihling and Berkhold, A., 1908, i, 143); the 
absorption of nitrogen bogius between 900“ and 930“ The amount 
absorbed under the same conditions increases very rapidly with the 
temperature, for example, if 4 mols. of nitrogen are passed over 1 mol. 
of BaCOj in two hour.*, about 1% of the barium will combine with it at 
930°, about 14% at 960“, and about 40% at 1000“. The greater part 
of the nitrogen fixed is in the form of cyanide. Under the conditions 
used by the authors, about 2-5% of the nitrogen used is fixed at 960“ 
and about 10% at 1000°. The addition of quantities of potassium 
carbonate up to 11% seems to improve the results, but the improve- 
ment is no more than would be produced by a difference of 10 — 20“ in 
temperature. 

No cyanide is formed until some 30% of the barium carbonate has 
been converted into oxide, and tbe quantity of carbon monoxide in 
the gas has fallen to about 30% ; the percentage of carbon monoxide 
falls steadily as the formation of cyanide progresses. 

The authors draw the conclusion that tbe fixation of nitrogen is due to 
one or both of the reversible reactions ; BaO + 20 -I- Nj ^ foCNj -1- CO, 
BaO-t-3C + Nj Ba(CN) 2 -hCO; and further experiments indicate 

that tbe barium compounds mix in tbe solid (or fused) mixture, so that 
the ratio of the partial pressures of carbon monoxide and nitrogen m 
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the gas when equilibriam is attained at any given temperature depends 
on the relative quantities of cyanide, cyanamide, and oxide in the 
mixture. The reaction appears to be arrested at half-conversion of 
the barium oxide, which may be explained by assuming the formation 
of a compound BaO,Ba{CN)3, in which the barium oxide is much less 
active than m the free state. 

Pure barium cya,nide is readily obtained by suspending anhydrous 
barium hydroxide, m the form of a 6ne powder, in light petroleum 
aed adding an emulsion of the theoretical quantity of anhydrous 
hydrocyanic acid in Ught petroleum. It fuses at 600“ and is distinctly 
volatile even at its melting point. The fused product contains barium 
cyanamide, the amount of which depends, among other things, on the 
temperature and the length of time the fusion is heated; the presence 
of finely divided iron in the cyanide increases the amount of cyanamide 
formed. ^ 

When barium ferrocyanide is heated in a vacuum or in an atmosphere 
of nitrogen, decomposition begins at about 500“ nitrogen is evolved and 
a mixture of carbon, iron, and barium cyanide and cyanamide remains 
behind. 

When mixtures of barium oxide, cyanide, and cyanamide are heated 
in nitrogen, the combined nitrogen passes more and more into the form 
of cyanide as the mixture is more and more diluted with barium oxide. 

T. S. P. 

Some Mphatio Cyanoacetytaminea. Maeia Clotupe Buwhi 
(Atli R. Acad. Sci, Tormo, 1912-1913, 48, 654— 659) — 
Mttcmthyhmidc CN'CH,-CO-NHMe, is prepared with almosf the 
tlieoretieal yield by passing gaseous methylamine into an alcoholic 
solution of ethyl cyanoacetate ; it crystallises iu prisms, m. p. about 
lOi-105. GyamaeetoeAylamide, CN-CHj-CO’NHEt, is similarly 
prepared and forms prismatic lamina;, m. p. T4-75“; it is oxidised bv 
potassium permanganate at the ordinary temperature 
Dicyanoactiopropylcntdiamidc, (CN-CH^-CO-NHl.dH^, obtained by 
keeping a mixture of ethyl cyanoacetate and propyleuediamine for 

tw^ty-four hours, crystallises in colourlass needles, m. p 161 162° 

DicyanoaceiotTwytthylsnediamtiU, CH2(CH2-NH'C6*ck -ON) 
r ethyl cyanoacetate and trimethyleuediamine crystallises 

in slightly yellow needles, m. p. 163 165“ 

Cyaocacetamide, after recrystallisation from ether, has m. p. 
1-4-125 , which is higher than the m. p, given in the literature. 

E. V. S. 

Synthesis of a New Compound, Carbonyl 
and of Ultra-violet Rays. Daniel Bebthelot 

and Henet Gaudeohon {Compt. rend., 1913, 156, 1766—17681 — 

nlTrariolT™*”^®! “o when mixed and subjected to the 

form ^ ® mercury-quartz lamp combine to 

wh“h doSL^^T’^! compound, 

aitrogen IHssn! At W. but gives off small quantities of 
g • It 18 soluble m alkalis, giving a yellow solution, and slowly 
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undergoes hydrolysis on the addition of acid, giving carbon dioxide and 
hydrogen cyanide. It bums only very sJowly in oxygen at a red heat 

• W, G. 


[Potassium Manganicyanide.] Jolius Metkb {Zeiteck anwq 
Chm., 1913, 81, 385— i05).— 8ee this vol., ii, 699. ( 


Some Azides of Oarbamio Acid. VI. E. Olivebi-Mandau 
and F. Noto {Gazzetta, 1913, 43, i, 514—520). — The azides described 
in this paper were prepared by the action of azoimide on carbimiden. 
Methylcarbamazide can be obtained in this way. Chloromttiykarhwm- 
azide (from chloromethylcarbimide in benzene solution) decomposes 
rapidly on exposure to the air. Alcoholic ammonia converts it into a 
substance, (C 2 H,ONjCl) 3 , having the composition of a (rimeride of the 
MormtuthylcaThamide to be expected ; it decomposes above 300°, 
evolving hydrogen chloride. 

Bromomethylcarhamazide is similarly obtained from bromonethyl 
carbimide, which can be prepared by Schroeter’s method (A., 1909, i, 
773); this azide is also very unstable. When it is treated with 
alcoholic ammonia, a trinierie bromomethylcarbamide, (CzHjONjBrjj, ij 
produced ; it decomposes above 300“. 

Propylcarhimide, prepared from silver cyanate and propyl iodide, 
has b. p. 82 — 85“ The azide, CjHjON^, has b. p. 85 — 86“/28 mm. 
When heated for two hours with aniline in alcoholic solution, it yields 


e-phenylprcpylcarbamide, CijHuONj, m. p. 114 — 116“. » 

isoPropylcarbamazide, C,HjON^, crystallises in long needles, m. p. 
44“ a-Phenylkopropylcarbamide, CjjHjjONj, obtained from this azide, 
forms needles, m. p. 142 — 143“. 

hoBulylcarbamazide, CjHjjON^, has b. p. 94“/22 mm. s-Phtnyl- 
isobutylcarbamide, flj.H.jONj,- crystallises in small needle*, m. p. 158°. 

K. V.8. 


A New Claes of Lipoid Arsenic Compounds. Emil Fischeb 
and Geobg Eleufebek (Therapie der Gegmwart, Jan., 1913; Reprint 
8 pp.).— When behenolicacid is heated with arsenic trichloride and the 
product of action is afterwards treated with bases, an acid containing 
arsenic and chlorine in approximately equivalent quantities is formed. 
It has been obtained so far as a coloured oil, which is not sufficiently 
pure for analysis. The strontium salt, containing about 13^ arsenic and 
6% chlorine, has been employed under the name of elarson as a 
medicament containing arsenic in a relatively non-toxic form, and 
satisfactory theiapeutic results are claimed for it in cases requiring 
treatment by arsenic. S. B. S. 

Hydro aromatic Substances. Abthob W. Cbosslby, William H. 
Febkin, Mabtin 0. Fobstbr, and Hemby R. Le Sueob {Rep. Bril. 
Aseoc., 1912, 124 — 125).— See Crossley and Eenouf, T., 1912, 101, 
1524 ; Crossley and Smith, P., 1912, 333. C. H. D. 

Preparation of Several Dicycfohexylbutanes. Paul Sabatiee 
and Mabcel Md'bat {Cmpl. rend., 1913, 166, 1430 — 1434. Compare 
A., 1912, i, 547, 617, 757). — By direct hydrogenation with. reduced 
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nickel the authors have prepared dve of the nine possible dicycfo- 
bexylbutanes, three being derivatives of «-butane end two of iso- 
butane; aS-dicyclohoxylbiUtmaf colourless crystals, 

m. p. 9“, b. p. (corr.), 1)« 0-8772, «g 1-475, is obtained by 

tbe reduction of aS-dipbenylbutane. 

Phenyl ethyl ketone reacts with magnesium benzyl chloride at 460° 
in the presence of thorium oxide to give phenylbenzylcthylcdrbinol, 
which by distillation nnder reduced pressure yields diphenyl-A»- 
butylene, b. p. 296° (corr.), DJ* 1-0124, ng 1‘593 (compare Klages and 
Heilmann, A., 1904, i, 487). This hydrocarbon on hydrogenation in 
the presence of slightly active nickel gives a^-diphinylbutans" a 
colourless liquid, b. p. 285—287° (corr.), DJ’ 1 0092, < 1-587, which 
on further hydrogenation over very active nickel at 170° yields 
aS-dicychhsixjliuians, a colourless liquid, b. p. 276—278° imrr i 
U* 0-9104, Di» 0-9084, 1-500. ^ 

^ 0 ,-Diplimyl - ■ butylsw, b. p. 295—297° (com.), DJ* 1 0039, 

«;• 1-595, obtained by the interaction of magnesium phenyl bromide 
and ethyl butyrate and subsequent dehydration, on hydrogenatioo at 
160° with slightly active nickel yields «a-dipAe«y6i((an«, b. p. 286—288° 
(corr.), DJ* 0-9748, ng 1-554. ff this hydrogenation is carried out at 
250° the product is diphenylmethane, m. p. 27°, b. p. 262°, described 
by Klages and Heilmann (!oc. eit.) as aa-diphenylbutane. The 
oa-diphenylbutane, now described, on hydrogenation at 170° with very 
active nickel yields aa-dicyelohsxyllnUans, b. p. 280—282° icorr 1 
D! 0-8922, DJ® 0-8842, ng 1-485. ’’’ 

By the interaction of benzophenone and magnesium isopropyl iodide 
or by the action of magnesium phenyl bromide on ethyl isobutyrate, 
and subsequent dehydration of the carbinol formed, aa-dipkenyl-B- 
Mthylpropyltm, b. p. 293°, DJ® 1-0240, nlf 1-596, is obtained, and this 
on gentle hydrogenation at 180° yields aa-diphenyl-B-mthylproj>ams 
b, p. 285—286° (com.), D« 0-978, nU 1-560. This hydrocarbon by 
more active hydrogenation at 170° gives aa-dkyc\ohexyl-B-mthyl- 
yroyane, b. p, 278—279° (corr.), DJ 0-9017, DJ* 0-8906, ng 1-492. 

ay-Diphnyl-B-metAylpropylene, b. p. 304° (corr.), D,)® 1 0181, uj® 1-593, 
obtained in the usual way from magnesium methyl iodide and dibenzyl 
ketone, on hydrogenation at 170° with very active nickel yields 
aydkydohexyl-B-methylpropans, b. p. 290—292° (corr.), DJ 0-8916 
DJ’ 0-8840, < 1-484. W, G. ’ 


Partial Reduction of Aromatic Polynitro-compounds by 
Electrochemical Methods. III. Kubt BBAiin and Th. Eisen- 
mesgeb (J. pr. Chsm., 1913, [ii], 87, 487-507. Compare A., 1906, 
1 , 80; 1907, i, 755). — The present paper deals with the electrolytic 
reduction of 2 : 4 : 6 trinitrotoluene, 2 : 4-dinitroanisoIe, and 4-chloro- 
m-dmitrobenzene in alkaline, acid and almost neutral solution. 

On reduction in alkaline solution at a mercury cathode, 4-chloro- 
m-dinitrobenzene yields 4-chloro-OT-mtroaDiline and 6-ohloro-m-nitro- 
with 2 : 4-dinitropbeno] ; under the same conditions, 
- : t-dimtroanisole is reduced to 5 -.fi'-dmitro-iyazoxyamsole, which 
reparates from benzene in slender, almost colourless leaflets, m. p. 209°. 
e constitution of the azoiy-compound has been established by its 
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preparation from 5-nitro-2-metlioxyphenylhydroiylainino by the action 
of sodium hydroxide in alcoholic solution. The redaction of 2 : 4 ; g. 
trinitrotoluene in alkaline eolation yielded no definite product. 
hydrochloric acid solution and in the presence of cupric chloride 
2:4: 6-trinitrotoluene is rednoed at a copper cathode to 2 : 6-dinitro^ 
tolnidine and 4 : 6-dinitro-o-tolnidine. I , 

The last-named compound forms orange-yellow crystals, which have 
m. p. 136'’ and not ISfi" as given by Holleman and BSeseken (A., 1898 i 
303). It yields an cmlyl derivative, crystallises in white needles' 
m. p. 224°, and when diazotised and boiled with alcohol is converted' 
into 2 : 1-dinitrotoluene and 2 : i-dinitroindazoley 

OH 

CeH,(NOe)e<^^NH, 

which crystallises in almost white needles, m. p. 203°, and dissolves ia 
aqueous alkalis, yielding yellow solutions. 

On reduction in acid solution under the same conditions as given 
above for 2:4; 6-trinitrotoluene, 2 : 4'dinitroani3ole yields 4-nitto- 
o-anisidine {Meldola, Woolcott, and Wray, T., 1896, 69, 1321), whilst 
4-chloro-m-dinitrobenzene gives rise to 4-chloro-m-nitroaniline and 
6-chloro-m-nitroaniline, which are separated by crystallisation of their 
acetyl derivatives from alcohol. 

In almost neutral solution, 2:4: 6-trinitrotolu6ne is reduced at a 
silver cathode to 2 : 6-dinitro-p-tolylhydroxylamine (Cohen and Dakin, 
T., 1902, 81,27) and i:6-dtnUro<i-tolyUiydroxylamin«, which forms 
light yellow crystals, m, p. 109°. 

The constitution of 2 : 6-dinitro-p-tolylbydroxylamine has been 
confirmed by its reduction with copper powder and hydrochloric acid 
to 2 : 6-dinitro-p-toluidine, and conversion of the latter compound by 
diazotisatiou and boiling with alcohol into 2 : 6-dinitrotoluene. When 
boiled with strong hydrochloric acid, 2 : 6-dinitr(>p-tolylhydroiylamine 
yields 3:5:3'; 5' ■Utraiiitro-p-azoxytoliiene, colourless needles, m. p, 
216°; on treatment with phosphorus pentachloride in ethereal solution 
it gives rise to 3:5:3': 5’-ietranitro-y azt)tolumt, which crystallises in 
orange needles, m. p. 248 — 250°. 

Reduction of 4-chloro-m-dinitrobenzene in almost neutral solution 
yields a small amount of 2 : 2'{or 4 ; i')-dichloro-5 : b'-dinitroazobmzme, 
m. p. 164°, together with a brown oil, containing 4- and 6-chloro-»i- 
nitrophenylhydroxylamines, which, however, could not be isolated from 
the product, and were therefore identified by oxidation of the cathode 
liquid with ferric chloride to the corresponding nitroso-compounds. 

l-Chl<n-o-i-nitro-2-nitrosobenzmt forms white needles, m, p. 95°, and 
has also been prepared by the oxidation of 6 chloro-in-nitroaniline with 
Caro's acid. 

l-ChloTO-i-nitro-i-nitroioImzene, prepared from 4-chloro-in-mtro- 
aniline in a similar manner, forms white needle.s, m. p. 120°. 

In neutral solution, 2 : d-dinitroanisole is reduced at a silver cathode 
to the above-mentioned 5 : 5'-dinitro-o-azoxyanisole and 5-nitr(h2-meihoxy- 
fihtnylhydroxylamim, which forms a brownish-red, sandy, crystalline 
powder, m. p. 129°, is reduced by copper powder and hydrochloric acid 
to d-nitro-o-anisidine, and on oxidation with ferric chloride yields a 
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Impound, m. p. 121°, the constitntion of which has not 

yft been determined. p g 

Xbe Transformation of Aromatic Nitroamines and AlKoH 
Substances, and its Relation to Substitution in Benzene 
Derivatives. Feederiok S. KirriNe, Kennedy J. p. Oetok, 
Siegmied Rchemann, and John T. Hewitt {Rep, Rfit, . 1912 ' 
116 - 123 ).— See Orton and Jones, T., 1912, 101, 1708, 1720. ’ 

C. H. D. 

A Photochemical Reaction. Feedeeio Reveedin (Bull. Soe 
Am., 1913, [ivj 13, 485— 486*).— A solution of 3 : 5-dinitro-4-nitro- 
njethylaminotoluene in alcohol on exjmsnre to sunlight slowly noder- 
goes partial transformation into 3 : 5-dinitro-4-methylaminototueue 

t. A. H, 

Hexylenic Ethers. R. Dionneau {Bull. Soe. chim., 1913, rivl 
13, 519 — 525). — A more detailed account, with some new data of 
work already recorded (A., 1910, i, 353). Phenoxyhexylene, 
D* 0-9553, reacts with bromine in chloroform to give a dihromide 
D; 1-5415, b. p. 2 O 8735 mm. (decomp.), and with excess of hydriodic 
add to form di-iodohexane, D» 2-047, whilst with 1 mol. of the acid it 
gives iodophenoxyhexane, D» 1 -4385, b. p. 205°/33 mm., and a euhtmee, 
DJ 1-516, b. p. 84733 mm. or 1837760 mm., which may ha iod^ 
hexylene. Iodophenoxyhexane through its magnesium derivative 
yields phenoxyhexane, from which Francbimont and Zincke’s hexyl 
iodide is obtainable by heating with hydriodic acid ; thus showing that 
in pbenoiyheiylene the radicle CjH,, is linear and carries the 
phenoxy-group on the first carbon atom. On oxidation with per- 
manganate or ozone, phenoxyhexylene yields phenoxyvaleric and 
fomic acids Th^e observations indicate thit it has the formula 

Ethoxyhexylene {loo. oil.) has been prepared by the action of allyl 
iodide on the magnesium derivative of lodoethoxypropane. 

T. A. H. 

TON Beaun {Ber., 

n 1‘^2).— A series of experimeots is described on 

(1) the synthesis of brominated esters, (2) the preparation of poly- 
’'hich one -GH,- group is replaced by 
(3) nng-formatiODS with sodium cyanamide, and 141 
certain other ring-formations. ' 

(1) Diprirnwy ohloro-, bromo-, and iodo-compouuds react readily with 
kah phenoxides and alkoxidea with the formation of halogenated ethers 

=y“thetic operations 

without J 'i'fficulty of removing the phenoxy-radicle 

without completely decomposing the molecule. The author has, there- 

1 19 n “"'y* carboxylates (compare 

is heLeii ^^‘“1 '^*'7 benzoate (1 mol.) 

product foi-mld \ ^ “j 7“™“® dibromides, the nature of the 
product foimed depends greatly on the distance of the bromine atoms 

• ami J. pr. Chem., 1913, [ii], 88, 90-91. 
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from one another. Ethylene dibromide yields almost teclnsively 
ethylene dibenzoate, bromoetbyl benzoate, CHjBr'OHj'O’COPh, ujj 
being detectable ; in the trimethylene aeries, the yield of brominatyj 
eater is 30%, in the tetramethylene series 45%, in the pentamethylenj 
aeries above 60%, and in the beptamethylene series nearly 750 ^ 
These^ esters are readily saponifiable by acid or alkali, or even by 
protracted action of water and alcohol. 

Trimethylene bromide and sodium benzoate yield trimethylene 
dibenzoate, m. p. 57°, and -y-hromopropyl benzoate, b. p. 162—10401 
1 4 mm. When warmed with sodium iodide in alcoholic solution, the 
latter yields y4adoprop;/l henimte, pale yellow oil, b. p. 175— 17 goi 
13 mm. S-Bromohutyl hmzoaU, b. p. 176 — 178°/14 mm., together 
with tetramethylene dihenzoate, is similarly obtained from tetramethyl. 
ene bromide. e-Bromoamyl benzoate, b. p. 188 — 190°/12 mm., is meet 
readily obtained from a ; e-dibromopentane and sodium benzoate at 
200 — 210° The corresponding pentamcthylene dibenzoate is a liqny, 
t-Bromoamyl benzoate is readily saponified by aqueous alcoholij 
potassium hydroxide with formation of pentamethylene oxide (compete 
Clarke, T., 1912, 101, 1802). ri-Brcmoheptyl bmsoatt is an oil, b, p, 
205 — 210711 mm., which does not solidify. With sodium iodide it 
yields rj-iodohptyl benzoate, pale yellow oil, b. p. 220 — 224°/ll mm. 

( 2 ) The observation that in phenoxypropylbromoemylcyanamide 
(A., 1909, i, 507) the phenoxy-group is replaced by bromine mote 
readily than the nitrile group is saponified under the action of 
hydrobromio acid has led the author to examine the possibility of 
introducing two phenoxy-alkyl residues into sodium cyanamide (com- 
pare Traube and Engelhardt, A., 1911, i, 955) with the ultimete 
object of replacing the phenoxy-groups by bromine, 

N(CN)[(OH,),OPh], ^ N(CN)[(CHj),Br]^ 
and thus obtaining polymethylene dibromidee in which one -CHj- group 
is replaced by CN‘N <. 

■y-Phenoxypropyl iodide in alcoholic solution reacts readily with 
commercial sodium cyanide, yielding allyl phenyl ether and diphemty- 
propykyanamide, b. p. 295 — 300°/13 mm. The yield of the latter it 
nearly 60% of that theoretically possible. Fuming hydrobromio acid 
converts it into dibromopropyleyanamide, CN"N([OH 5 ]j’Br)j, a pale 
brown, heavy oil which is not volatile with steam, and cannot be 
distilled without decomposition. When dissolved in dry ether, it 
reacts readily with metallic sodium, yielding a product which is only 
partly volatile in a vacuum. The volatile poi-tion, b. p. 110 — 120 °/ 
' 1 1 mm., was hydrolysed with hydrochloric acid, and identified as 
hexamethyleneimine ; the non-volatile portion was not identified. 
Phenoxyetbyl bromide scarcely reacts with sodium cyanamide, but the 
corresponding iodide, m. p. 31 — 32°, yields phenylvinyl ether and 
diphenoxyethylcyanamide, white leaflets, m. p. 96°. In this compound 
the cyano- and phenoxy-groups are more simultaneously affect^ by 
hydrobromie acid than is the case with diphenoxypropylcyanamide, s» 
that an approximately pure dihromidi could only be obtained in small 
quantity. From jS-iodoethyl ethyl ether, I'[CHj],' 0 'CjH 5 , and sodiuin 
cyanamide, the corresponding unsaturated ether is prqdqced, whilst 
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(.iodoamyl phenyl ether gives a product which is decomposed during 
distillation into amylene pheoyl ether, CH 5 :OH-[CH 2 ] 3 -OPh. 

(3) When sodium oyanamide is boiled with an alcoholic solution of 
u : e-pontamcthylene dibromide, and the product treated with water, an 
oil is obtained which below 100“/12 mm. yields a small unsaturated 
traction, at 110712 mm. gives a trace of 1 -cyanopiperidino, and leaves 
a viscous, non-volatila oil. Similar results are obtained with a : t-di- 
ioJopentane and a ; SJi-iodobutane. From o-xylylene bromide and 
Bodiam cyanamide, a viscous product is obtained from which a small 
amount of a crystalline product, m. p. 235—236“ can be separated by 
methjl alcohol ; the substance appears to be a polymeride of ejanodi- 
hjdroisoindole. ■ 

(4) a:ij-DibromoheptaDe forms with ethyl sodioaceto^eetate an 
oii, which is decomposed on distillation, and on saponification 
yields ^-.li diketotrideoane, C0Me-[CHJj-C01l6, m. p. 72“ (semi- 
carliiztm, m. p- 184“), together with nonanedicarboxylic acid and 
small quantities of the kclo-acid, C 0 Me-[CHj]j-C 02 H, m. p. 59—62“ 
The latter was not obtained in the pure state. 

An attempt was made to synthesise suherone from a:6-dibromo- 
huUne and ethyl acetonedicarboxylate. The desired substance was 
only obtained in very small quantity. 

Attempts were further made to form cyclic compounds containing 
mercury, by the action of sodium amalgam on a : fi di-iodobutano and 
au-di-iodopentane respectively. The substances obtained were only 
partly volatile in a vacuum, and probably consisted of polymerides of 
the substancea required. -yy^ 


Amino-alcohols. Derivatives of Phenyl Glyceryl Ethers 
P. Bbesass {Bull. Soc. chim., 1913, [iv], 13, 526— 535).— In continua- 
tion of the work ol Fourneau (A., 1910, i, 246, 822), a number of new 
amino-alcohols of these types have been prepared with a view to the 
investigation of their therapeutic properties. 

o-FUropkmoxypropanediol,^ N02-C(HyO-CHj-CH(OH)'CH2-OH, 
m. p. 45 , results from the action of monochiorohydriaon o-nitrophenol 
in presence of poUpium hydroxide ; it crystallises in yellow spangles, 
and on reduction with tin and hydrochloric acid yields (mminophenoxy- 
propumdiol liydroMoride, m. p. 170“ crystallising in silty needles ; 
the free base is very soluble in water. o-NUroplnnyl glycide ether, 

ui. p. 51 —52°, formed by the action of 


dichlorohydrin on o-nitrophenol in presence of alkali, crystallises in 
pa e yellow needles. In this reaction some dinitrodiphenoiypropanol, 
in. P* 122 (compare Fourneau, loo, ci(.), is formed. 
J-mroplmoxypropawduil, m. p. 58“, prepared by the general 
and ° ('’'™ve and loo. n't.), crystallises in slender, colourless needles, 
1 'iso''” furnishes the corresponding flojtno-compound, m. p. 

ti, I '^J^^tmllsing in ragged tablets and becoming brown in the light : 
the MwWorids, m. p. 166“, forms colourless scales. 

^‘t'amttodiphenoxypropanol, 0 U-CH[-UH 2 - 0 -CjHs(N 02 ) 2 ]. 2 , m. p. 
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79°, obtained by the action of epichlorohydrin on the potassiuji 
derivative of 2 : Winitrophenol, in presence of excess of alkali or 
better, on the silver derivative of the phenol, forms large, yel'lo* 
tinted crystals. On reduction with tin and hydrochloric acid, it 
the correeponding fetro^rwitKO-compound hydroehlpridt, crystallisiu. 
from .methyl alcohol in small, yellow prisms and decomposing 
200= when heated. ™ 

o-Ifilro-p-tolyl glycide ether, N 02 'CjHjO‘CIl 2 ‘CH<[V^^, m p 

66 — 67°, prepared by the action of dichlorohydrin on 2-nitrop.cresol 
in presence of alkali, crystallises in bright yellow prisms, liybgj 
heated with dimethylamine at 100° during ten hours, it yi^yj 
y-dimethylamino-a-2niiTO-p-lolylo3cypTopanot, 

N02-CjHg0-CHj-CH(0H)-CH2-NMej, 
as a thick, yellow oil, giving a crystalline hetaoyl derivative 
m. .p. 179°. 

o-lodophenoxypropatiediol, m. p. 95°, prepared from o-iodophenol by 
the general method, crystallises in silky, colourless needles. o-Ioio- 
phenyl glycide ether, b. p. 200—202720 mm., is a colourless liquid 
which, with dimethylamine, yields ydimethylamino-a-o-iodophenom/- 
propanol, b. p. 210720 mm. (decomp.), as a colourless syrup from which 
the heraoylated hydrochloride, m. p. 169 — 170°, may be obtained as 
slender, prismatic needles. 

5-Io<ioguaiaeyloxypropanediol, OMe'CjHjI- 0 'CH 2 -CH(OH)’CH.yOH, 
m. p. 109°, crystallises in slender, colourless, odourless needles. 

y-Dimethylamino a-o-tolyloxypropanol, b. p. 175 — 178726 mm., gives 
a benzoyl derivative, the hydrocldoride of which has m. p. 138“ and 
crystallises in colourless, silky needles. 

p - Nitrobenzoyl-y d imeidtylamino • a - thymoxypropanol hydrochloride, 
m. p. 161°, crystallises in large, yellow, oclabedra from a mixture of 
alcohol and ether ; the mela isoiMride, m. p. 187°, forms small, hard 
prisms from alcohol. 

m-Tolyl glycide ether, b. p. ]36-5=/14 mm., on treatment with 
dimethylamine .gives y-dimethylamino-a-m-lolyloxyproparwl, b. p, 
178 — 180714 mm., as a colourless syrup; the benzoylated hydrocUoridt, 
m. p. 138 — 139°, crystallises in rectangular tablets from acetone. 

T. A. H, 


Preparation of Derivatives of Aldehydo- and Keto-cyano- 
hydrins containing Sulphur. 


OH 


^^-CH(CS’NHj)'OAc August Albert (D.K.-P. 269502). 

— ^The crystalline eompourd (an- 
nexed formula), decomp. 145°, is 
obtained when a benzene solution of methylenedioxyacetylmandelo 


nitrile, CH 2 <^^^C 5 H 3 -CH(ClJ)-OAc, is treated with alcoholic am- 

mdmia and the solution saturated at 0“ with hydrogen sulphide; 
arts' sbsoe time the product separates in crystalline form. 

The compound from benzoyl-o-nitromandelonitrile crystallises with 
1 mol. of ethyl alcohol and decomposes at 160°. P. M. G. M. 
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Chloroquinoleulphonio Acids and Their Conversion into 
Chlorop-benzoquinonesulphonio Acids. Alphonse Seybwetz 
and J. Pabis (BvlL Son. chim., 1913, [iv], 13, 486—491. Compare 
A., 1911, i, 360; this vol., i, 492).— Part of this work has been 
described already (loe. cit.). Chloroqninol on sulphonation by the method 
already described [loc. oit.) yields sodium, chloroquinolsulphomte, 
CeHjCl( 0 H)j-S 03 Na, 

colourless leaflets, soluble in water, but not in alcohol, which acts as a 
photographic developer in presence of alkalis, and on oxidation by 
ffldium dichromate and sulphuric acid yields sodium eJdoro--p-benzo- 
ipiinonfsuifdumats, bright yellow needles, soluble in water but not in 
alcohol, which has oxidising properties, and in aqueous solution liberates 
iodine from iodides in presence of acids. T. A. H. 

Unsaturated Compounds. Method of Reaction of Enols and 
Phenols. Kubt H. Meveb and S. Lenhahdt (Annden, 1913, 398, 
66— 82).— It has been shown (this vol., i, 704) that the enolic grouping 
represents one of the most reactive states in organic chemistry. The 
additive capacity of the double linking is enormously increased byitbe 
presence of the hydroxyl group, as is proved by comparative 
experiments on the rate of addition, of alcoholic bromine and of p-nitro- 
benzenediazonium hydroxide, to pairs of substances differing only by 
the one containing a hydroxyl group where the other contains a 
hydrogen atom, as, for example, styryl methyl ketone and benzoyl- 
acetone. The reactivity of the enolic grouping is not connected, as 
Hinsberg supposes, with the dissociability of the hydrogen atom, 
because alkyl ethers of enols, which do not contain the mobile 
hydrogen atom, are also extremely reactive. 

Recent researches oa the action of ozone, potassium permanganate, 
and hydrogen on benzene have shown that the latter behave.s like a 
substance containing very slowly reacting ethylenic linkings. The 
comparatively great reactivity of phenol, therefore, is explicable as 
being due to the activating influence of the hydroxyl group on the 
double linking. This view is supported by the fact that phenolic 
ethers are almost as reactive as phenol itself. Phenol, anisole, 
resorcinol, resorcinol dimethyl ether, a-naphthol, a-naphthyl methyl 
ether, ^-naphthol, jfl-naphthyl methyl ether, and anthranol each reacts 
instantly with alcoholic bromine at 0*^. The preceding ethers with the 
exception of anisole react as readily as phenol with diazo-hydrozides ; 
hsmsmsazopidoroglucinol Irimsthyl sthsTj m. p. 82'5°, garnet-red crystals, 
easily soluble in dilute mineral acids, ^litrobeuztneazopfUoroglueinol 
trimethyl ether, m. p. ISO'S”, brown needles with violet lustre, 
'^nitrobeTizeiieazoresorcinyl dimethyl ether, m. p. 152°, red needles, and 
^'rtiiTobenzeneazQ-a-naphthyl methyl ether, m. p. 169°, red needles, are 
described. a-Naphthyl methyl ether in glacial acetic acid reacts 
readily with nitrous acid, yielding nitroso-a-naphthol, methyl alcohol 
being eliminated. 

R is probable that all substances containing the groups 'ClliC'Olior 
I contain an activated ethylenic linking. Examples of the 

a ter kind are found in the reactivity of pyriules with aldehydes, 

ogens, and diazo-compounds ; 1 : 2-diinetbylindole condenses with 
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^nitrobenzenediassoniam hydroxide in glacial acetic acid to form 
substance, m. p. 204— .205“ dark red crystals. C. S. 


Aromatic Telluretine Compounds. II. Kasl Ledebeb (Ber 
1913, 46, 1810—1812. Compar8thisTol.,i,615). — Tfhe. methyl, ethyj’ 
and prppyl esters of a bromopropionic acid have been heated to 6^ 
with diphei^l telluride and the telluretine compounds isolated with 
difficulty and in poor yields! Mtbkyl diphnyla-pi-ojxmyUtUuniint 

iroBiicfe [a-ifowwdipdsftyflsflunpf’o/nonats], TePhjBr-CHMe-COjMe, and 

the ethyl and propyl esters, and also methyl diphenyl-a-isobutyryt- 
tdluretine bro/nids ^o-bromoMphsjiyUelluriiiobiityrate], 
TePhjBr-CMej-COjMe, 

are white, amorphous substances with indeSnite melting points. 

. J- C. W, 

1-Benzoyl 2-phenyl-A’-cycfopenten8. ^dodabb Baues {Compt. 
rend., 1913, 156, 1470 — 1472). — ^The courersionof aS dibenzoylbatsae 
intathe twocyolic compounds l-benzoyl-2-phenyl-A'-and-A*-cy(!lopeiitenes 
by*e action of sodium ethoxide (compare A., 1912, i, 777) is equally 
well brought about by sodamide. l-Benzoyl-2-ph6nyl-A*-cyclopenteDe, 
thus constituted, should behave as a dialkylacetopbenone (compare 
Haller and Bauer, A., 1909, i, 108), and the author has now proved 
this to be the case. It reacts with sodamide in anhydrous benzene, 
giving a sodium derivative which, on the addition of methyl iodide, 
is converted into the the corresponding, \-benzoyl-%-phenyl-\-methyl-b}. 
eyolopentene (formula 11), b. p. 223 — 224“/23 mm., a viscid oil instsotly 
decolorising potassium permanganate solution in the cold. This 


Ph 

Ph 

Ph 

Ph 

f^NnBz 

.-^NMeBz 

/NhMo 




hJ -'h, 

hJ-Jh, 

(I.) 

(11.) 

(HI.) 

• (IV.) 


methyl derivative reacts further with sodamide (compare Haller 
and Bauer, loo. cit.) and is decomposed, giving a mixture of i-pheiiyl-l- 
rneihyl-^'^.oydopentene (formula III),' b. p, 116 — 117°/20 mm., and 
benzamide on the one hand, and benzene and ^-phenyl-1-meihyl-b.^-cyeh- 
pentene-l-carboxylamide (formula IV), m. p. 165“ on the other. 

W. G. 


l-Benzoyl-2 phenyl-A^-cycfopentene. hlcoOAED Bader (Gmipt. 
read., 1913, 166, 1684—1686. Compare A., 1912, i, 777 ; preceding 
abstract). — Sodamide acts on l-beDzoyl-2-pheDyl-A^-cyclopeutene in 
the same manner as on benzophenone (compare A., 1908, i, 
giving 2-pbenyl-AV cycdopentene-l-carboiylamide and benzene and 
l-phenyl-A'-cycfopentene and benzanfide. 

On boiling l-benzoyl-2-phenyl-A*-cycfopenteDe with sodamide m 
benzene a brick-red precipitate is obtained, which b decolorised on 
treatment with water. Tbb product is separable by crystalliBatioc 
from ether into benzamide and 2-pienyl-A^yclopentene-l-carbo3cylami(l>i 
needles, m. p. 135 — 136°, wnich rapidly reduces alkaline permanganate 
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and decotorisea bromine in ehlorotorm. On hydrolysis with alcoholic 
notassium hydroxide it yields a mixture of two isomeric acids. 

C„H.A- 

geparable by crystallisation from ether into 2^teiyl-A*<!ycl(^nfcn«- 
carboxylie aeid, m. p. 167^ and an acid, m. p. 124—125“, differing 
from the other only in the position of the ethenoid linking in the 
nucleus, and whieh gives the corresponding amide, m. p. 178—179“. 

From the original benzene solution, after distilling off the solvent, 
there is obtained 1-phenyl- ^'-cychpenlem, m. p. 23“, b. p 120—121“/ 
20 mm., Ef 0 98617, n? 1-56723, 1-6734, l-59017%hichyielda 

ijticrate , m. p. 64-5“. On reduction by sodium in absolute alcohol it 
gives phenylcyc/opentane. yf 

Preparation of Nitrllea from Thiocarbamides ' [and from 
Thiooarbmiidea]i FARBEUPABBiKBaj vosn. Friede. BaW & Co. 
(D.K.-P. 259363, 269364). — It has been shown by Weith (A., 1876, 
901, 908, 1241) that nitriles (in very small yield) can be obtained by 
the action of copper powder on thiocarbamides, and this reactio^^ 
now been carried out with cheaper material, such as iron, in the pre(||ro 
of machine or paraffin oils or anthracene. 

o-Toluonitrile is obtained in 64% yield when a mixture of iron 
(30 parts) and paraffin (100 parts) is slowly treated at 280“ with 
10 parts of o-ditolylthiocarbamide. The preparation of the following 
compounds is also described : m-toluonitrile in 62% yield, p-toluonitrile 
in 75% yield, ^-naphthonitrile in 76% yield, m-xylonitrile in 65% yield, 
p-methoxybenzonitrile in 67% yield, pHjhlorobenzOnitrile in 51% yield 
fromp-dichlorophenylthiocarbamide, p-cyanoquinoline in 21% yield from 
p diquinolylthiocarbamide, octonitrilein6 1% yield from diheptyltbiocarb- 
amide, and phenylacetonitrile in 20% yield from dibenzylthiocarbamide. 

The second patent describes the preparation of many of the preceding 
compounds by substituting the corresponding thiocarbimides for the 
thiocarbamides, the average yield of product being about the same. 

F. M.O. M. 

Polymerisation. Abraham Kbosstkin ( Ber ., 1913, 46, 
1812 1814).— A claim for priority in the study of polymerisation 
from the chemical, physical, technical, and also physiological points of 
view (compare Liebermann and Kardos, this vol., i, 476). J. C. W. 

Preparation of Diphenyleneacetic Acid (9-Pluorenecarb- 
oxylio Acid) from Benzilio Acid and Aluminium Chloride. 

»“d Alveed Peitzsche ( Ber ., 1913, 46, 
1793— 1796).— The fact that Vorliinder and Huth assumed the forma- 
tion of the unknown nitrile of benzilic acid as an intermediate stage in 
benzoyl cyanide to 9-cyanoflaorene (A., 1911, 
1, 007) has led to the study of beazilic acid itself, with the result that 
a good method for the preparation of 9-fiuoren6carboxylic acid haabeen 
iMovered. Triphenylacetio acid could not be detected in the product, 
and therefore diphenylehloroacetic acid cannot represent an inter- 
c la stage. Carbon disulphide, or preferably benzene, may be used 
a solvent, but they do not enter into the reaction. The iuorener 
VOL, CIV. i. Q „ 



i. 726 


ABSTOACTS O? CHEMICAL PAPERS. 

carboxylic acid was charactorUed by converaioii into tM iwstakle 
chloride witl) thionyl chloride,, then, into the amide, 

miccoecopie needles, m. p. 250°, and finally into the nftrile fWialicenn 
and Bubb, a., 1910, i, 840). 

Phenylglyoxylic acid also condenees with benzene in presence tS 
aluminium chloride, forming henzilic acid, and subsequently the above 
9-fiuorenecarboxylic acid. Ethyl phenylglyoxylate gives the same resiUt 
whereas the action of magnesium phenyl bromide leads to the formation 
of ethyl henzilate . and, with an excess, benzopinacone. In toluene 
solution, phenylglyoxylic acid condenses to p-nMhyljlwirtnecarhoieylic 
acid, CjjHjjOj, which has m. p. 210°, and yields ^meAylfltimeni in 
leaflets, m. p. 88°, on distillation with soda-lime. 

The alkaline solution of the condensation product of diphenylene- 
glycollic acid and benzene has a violet fluorescence and contains a little 
^■phtayl/ltuireauearboxylk add, CjeHjjOj, which crystallises in white 
nMpes, m. p. 183°, and is easily transformed into 9-phenylfluorene 
(ffli^l-, A., 1906, i, 187^: J. 0. W. 

Pimaric Acid. Leo A. Tscntroasv and P. TEBsnn (Ser., 1913 
46, 1769—1774. Compare 'Vestcrberg, A., 1886, 366, 1038; 1888| 
249 ; 1906, i, 92 ; 1907, i, 213).— The authors confirm Vesterberg's 
conclusion that galipot must contain at least three adds. d-Pimsric 
acid has m. p. 211 — 212°, [a]c ■p65’40°, [o]u -P72’52°, [a]j +97’20°, 
[o]; -P 123'0°, [a]F/[o]o 2-20°. 2-129 Grams of acid are soluble in 100 
grams of absolute methyl alcohol at 25°. The acid is monobasic. The 
sodium salt has [ajc -P30'12°, [o]b -P 38-86°, [a]j +62-42°, [a],+67’37°, 
[a]F/[a]c 2-23° in methyl-alcoholic6olution(c = 2-174). Methyl pimarate, 
m. p. 69°, obtained by the action of methyl sulphate on an aqneonsalcoholic 
solution of sodium pimarate in the presence of an excess of sodium 
hydroxide or carbonate, has [o}c +46'30°, [a]i, +60-46°, [o]b +61 ’36° 
[a], + 102-7°, [ay[a]o 2-2-2. 

In the pregence of spongy platinum, hydrogen converts d pimaric 
acid into dihydropimario add, m. p. 240 — 241°; 100 grams ot 
absolute methyl alcohol dissolve 0-478 gram acid. In ethyl alcoholic 
solution (c = 0'666) at 20° the latter has [a]c + 14-67°, [ajn +1943°, 
[oJb +26 05°, [a]F +37-53°, [o],/[o]c 2-57. It is monobasic, and forms 
salts closely resembling those of pimaric acid. The sodium salt has 
in methyl alcoholic solution («= 3-668) at 20°, [u]c +4-41°, [«]„ +646°, 
[ajj +7-84°, [a], + 11-14°, [o],/[a]c2-56. The ammonium salt crystal- 
lises in long, thin needles. 

The authors consider that pimaric acid is probably a tetracyclic 
compound with one double bond. E. W. 

Preparation of Phenolcsu-boxylic Acids. Joseph Zbltses and 
Mil Lakdau (D.K P. 258887. Compare A, 1876, ii, 632; 1877, 
i, 77 ; ii, 415). — The action of chloroform or carbon tetrachloride on 
phenols has been studied {loc. cif ), and the reaction is, now found to 
proceed smoothly under atmospheric pressure in the presence of coppei 
fpowder, or a salt of copper. 
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When phenol (94 per^ n 40% solution containing potassium 
hydroxide (39 2 ]^ts),carton tetrachloride (16 parts), and O'S part 
of cop^, are boiled together daring eight hours under redniTit 
fiJ(3”^) * (25%) .and it-hydroxybenaoic 

“ ' V*A 4K "i "if 

OmU«4te.i*«| „ii||i. .4 „ J'S S; 
quinol gave nse to gentisic acid. Salicylic acid gave a 70-75“ yield 
of a nurture of phenol-2 ; 4- and 2:6-dicarboxy)ic acids 'separLrby 

T/a IMt" s' “if! furnishedTcoccinic 

r ^ A fi S- “'d y«Wed l-hydroxy.2-methyl- 

benzene-4 :6-dicarboxylic acid (a-hydroxyuvitic acid), m. p. 294_29p. 

• F. M. a M. 

Preparation of Aoetyloarbinyl o-Thymotate. Anotv DoJiix- 
CHs Rician Zahn (D.R.-P. 258936).— The 

/Xrin r<iT a ethyl esters of o-thymotio acid are 

I |COj'CfljAo known (A„ 1910, i, 38), and acelplcarhinyl a-tkymo- 
^OH tote, m p 75“ (annexed formula), has "now Cn 

C,Hj prepared by the action of monochloroacetone on 

> sodium o-thymotate. F. M. G. M 

aHydroiy-y-phenylorotonic Acid; ite Preparation: New 
Isomensation J. Bodgault (C^pt. r,nd., 1913, 166, 14681-1470 
Compare A., 1912, i, 770; this voL, i, 269).— a-Hydroxy-v-phenvl- 
crotonic acid is most readily prepared from its amide by chLe of 
suitable hydrolysing agents, which wiU not bring about its isomerisa 
tion into beuzylpyruvic or bentoylpropionic acids. Aqueous solutions 
of alkali carbonates or hydrogen carbonates boiled for thirty to forto 
the amide convert 30-40% into the acid requfred, with 
thlWr tif ito isomerides. As acid hydrolysing agents 

M fqaeous solutions of oxalic or phosphoric acids L.i;,! 

‘he acid required. 

1 isolated a new isomerido, m. p. 91“ which anneai's 

Ac!rEn‘uAl w e-Aoetoxybenzoic 

f 556 Compare A., 1912, 

m p 52“ is OAc-CjH,‘CO-0'CHMe-CCl„ 

trichtaMpronvY^MlT 1 **“ <’;««etoxybenzoyl chloride is heated with 
thetribromlterfbut7^“, dimethylaniline, whilst 

astion of o^ete'x ‘^‘?^y‘l«/“»te, m. p. 90“, is prepared by the 
<«rt-butyl k&teM! .OR on acetonebromoform [tribromo- 
tbe latter constitnfln^ i compound formed when 

mentioned * ^ ® replaced by dichlorowobutyl alcohol is also 

F. M. G. M. 

3 c 2 
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BenzoyloyanohydrinB of Ketones, and Amides, and Hydroxy, 
acids Derived from Them. Jules Alot and Chabies Rabaui 
(Compt. rmd., 1913, 166, 1647-1549. Compare A., 1912, i, 462).^ 
Benzoylcyanohydrina can be readily obtained from ketones by the 
gradual addition of benzoyl chloride (1/1 0th mol.)| to a solution of 
potassium cyanide (1/lOth mol.) in 100 c.c. of water ^containing the 
ketone (1/lOth mol.). The mixture is shaken for three hours and 
then extracted with ether, from which the cyanohydrin crystallises. 
They are, in general, quite crystalline and stable, and are. hydrolysed 
by sulphuric acid, giving the corresponding benzoylamide, which is 
further hydrolysed by sodium hydroxide to benzoic acid and the 
hydroxy-acid. 

Thus acetone gives propylidmebenzoylcyanohydrin, OBz'CMej'CN, 
m. p. 36 — 37“, yielding the amide, OBz’CJlej'OO'NHj, m. p. 
142 — 143 ° which is hydrolysed to a.-hydroxy-(i nuithylpropi(mie acid, 
m. p. 79°. 

Methyl propyl ketone yields li-emylidtnebmzoylcyanohydrin, a syrupy 
liquid, hydrolysing to the btnzaylantide, m. p. 126°, which on further 
hydrolysis yields a-hydroxy-a-m^hylvoltric acid, OH'CPrMo'COjH, m. p, 
46—47°. _ . , . 

Diethyl ketone gives a small yield of yamylidtnebtnzoyltyanohydrin, 
a liquid, which furnishes an amide, OBz’CEtj'CO’NHj, m. p. 149 — 150°. 

cycioHexanone gives oycloAe*yftdene6e»zoyJ«yo«oAydrt», 
OBz-C,Hjo-CN, 

m. p. 71°, yielding an amidii, m. p. 118°, which is hydrolysed to 
cyclohexanol-l -carboxylic acid. 

3- Methylcyidohexanone gives a bmcoylcyanohydrin, m. p. 125—126°, 
yielding the amide, m. p. 135 — 136°, which on hydrolysis gives 
3-methylcyefohexanol-l-carboxylic acid. 

4- MethylcycfohexanoLe is converted into the benzoylcyanohydrin, 

m, p. 86°, this giving an amide, m. p. 122°, which finally yields 
i-melhylcjclohexanol-\-carhoxylic acid, m. p. 80 — 81°. W. G. 

The Action of Nitric Acid on the Dihydroxybenzoic Acids. 
Franz von Hemueluatb (Monateh., 1913, 34, 811 — 820). — Of the 
dihydroxybenzoic acids it is not the compound in which the carboxyl 
group is most firmly attached which can he nitrated most satisfactorily, 
hut the important condition apparently is resistance to oxidation by 
the nitric acid ; for example, jS resorcylic acid can be nitrated success 
fully, whilst gentisic acid, the nitre-derivative of which is much 
more stable, is for the greater part oxidised to oxalic acid. The aathor 
has therefore compared the behaviour of these acids towards nitric 
acid (D 1-4), and finds that the acids derived from catechol and qiunol 
are oxidised almost entirely to oxalic acid. It is an interesting fact 
that those acids in which the meta-positions are unoccupied and in 
which at least one of these vacant positions is in a para position 
to a hydroxy-group, more readily undergo nitration (compare von 
•^immelmayr, this vol., i, 468). . . 

^ '*4-Dihydroxybenzoic (protocatechuic) acid with the nitric aci 
alone i^j. jq acetic acid solution gave much oxalic acid, together witt. 
orange-i,„,i needles of a avbelamse, CeOnN*, possibly tetramtm- 
o-henzoquinOi- ^ 
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2 : S-Dihy^jbenzoio acid gave a vigorous reaction with production 

of oxalic acid. ^ 

3 ;5-Dihydro:^ben3ioifl (o-raaorcylic) acid reacted vigorously, eivine 
mainly oxalic acid together with a small quantity of an impure ydlow 
crystalline By allosring the nitration to proceed in ethereal 

solution, the osdiaing effect of nitric acid is diminished, and a nitro- 
3 ; 5-dihydr(^hm^ acid, deep red needles, m. p. 210<= (decomp,). could 
be isolated m small quantity.? ^ 

3:6-Dih^roxybeu2ioic (y-resorcylic) acid gave a vigorous reaction 
from the product of which a (nmirohydroxybenzoic acid, brownish-red 
microscopic needles, decomp, at 240°, could be isolated ' 

2 : 5-Dihydroxybenzoic (gentisic) acid, when nitrated in cold ethereal 
solution, gave an approximately 3(^ yield of nitrhgentisic acid 
(compare Klemenc, this vol., i, 49), which crystallises with 2HjO. 

D.F.T, 

Preparation of Anthraquinone-o-carboxy lie Acids. Bawsohe 
Amnf- A Soda-Fabbix (D.R-P. 259366. Compare A 1911 i otu 
1912,1, 979; this vol., i, i9).--A-C^oanthragmnoru!.i carbox^lic acid, 
m. p. 239—230 , is prepared by beating together phthalic anhydride 
and p-chlorotoluene in nitrobenzene solution, and introducing chlorine 
at a temperature of 160—170°. ® uuiorme 

When phthalic anhydride and w-xylene are condensed in the presence 
of chlorme, they furnish S-methylanthraquinone-l-carboxylio acid, 
“■ identical with that previously 

prepared by Wacheudorff and Zinoke (A., 1878, 232), whilst oxidation 
of the sodium aalt with potassium permanganate furnishes arUltra- 
jmiKHK-l : S-dtcarboxylvi and, m. p. above 300“ F. M. G. M. 

Preparation of Phenylmethylphthalide. Aifons OsTEassTvau 

hl'TsU h’d-^’ behaviour of 

he o-aldehydic acids which yield alkyl substituted phthalides (Mermod 

and Simonis, 1908, i, 342 ; Simonis, Marben and Mermod, 1906, i, 32) it 
might be exacted that o-ketonic acids when treated with a Grigimrd 
reagent should yield dialkyl substituted phthalides. ® 

he rcMtion piquet of o-benzoylbenzoic acid and magnesium phenyl 
bromide IS an oil, b^t magnesium methyl iodide gav^phenylmethyl- 

phthalide, leaBets, m. p. 76“ ; the intermediate 

bydroxy-acid could not be isolated. D. F T " 

Aluminf ^thalylacyl ChlorideB on Benzene and 

froo m?? 1913. 46, 

vol i Vai v'Tlt P^“‘»lylp<>enylglycyl chloride (Pfaehler, this 
aliphatic *“ phthalylglycyl chloride and the 

chloriHo ° substance towards benzene and aluminium 

P onvlT-f itB higher homologues. such as phthaliminophenyB 
^ different manner 

’ nylpnpimyl chloridt, 

06H.<^M.CH(CH,Ph)'COCl, 
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m. p. 131 — 132°- was obtained from tbe corresponding m. p, 
176—177°, which is produced when phthalaminobenzylmatohic acid 
' m.p. 160 — 170° (compare Sorensen, A.., 1903, i, 834), is heated. When 
warmed with an equimolecular quantity ofi aluniinium chloride in 
benzene solution, 2-phthaIimino-l-%drindone, | 

m. p. 191°, is obtained by intramolecular elimination of hydrogen 
chloride ; it was not found possible to produce this substafRie by direct 
dehydration of the free acid. By heating the phthaliminohydrindone 
in acetic add solution with fuming nitric acid at first in the open and 
afterwards in a sealed tube at 135°, the phtbalyl nucleus is oxidised 
with the production of 2-amino-l-hydrindone hydrochloride, 

C«H,<^^!>CH'NH,HC1 

(compare Gabriel and Stelzner, A,, 1897, i, 61). D. F. T. 

Hydrogenation of Santonic Acid. Goroo CnsMANO {Aiti K, 
Jcaid. Lincti, 1913, [v], 22, i, 607—610). — When sodium santonate 
is treated with hydrogen in presence of platinum-black until no more 
gas is absorbed, a tetrahydromnUmw Mid, is formed; it 

crystallises in prisms or in leaflets, m. p. 190° (decomp.). The same 
tetrahydro-deriratiTe was obtained in an experiment in which only 
one-fourth of the requisite amount of hydrogen was employed, and s 
corresponding quantity of santonate remained unaltered. In this 
experiment was also isolated a small quantity of a mhstanm, which 
formed acicular prisma, m. p. about 99°, and gave a green fluorescence 
with alcoholic potassium hydroxide. This compound of m. p. 99° gives 
an oxiiM, which crystallises in Instrons needles, m. p. about 235°. 
Tetrahydrosantonio acid dissolves in carbonates in the cold, gives no 
coloration with alcoholic potassium hydroxide, and has no bitter taste. 
When treated with acids it loses water. It dissolves readily in 
concentrated hydrochloric acid ; the solution becomes greenish-brown, 
and if left exposed to the air deposits a subttance, which after recrystal- 
lisation forms large, colourless, prismatic crystals, m. p. 88°. This 
compound does not dissolve in carbonates in the cold, but when its 
alkaline solution (obtained in the warm) is acidified, an aeid separates 
in laminar crystals, which at first have m. p. about 130°, but after 
exposure to the air acquire the m. pt of tetrahydrosantonio acid. 
The substance of m. p. 88° crystallises from light petroleum in laminn 
or in prisms of m. p. 102°, and these are converted into tetiahydro- 
santonic acid by boiling with potassium hydroxide. Qonversely, if 
tetrahydrosantonic acid is boiled with W-sulphuric acid the substance 
of m. p. 102° is obtained. Tetrahydrosantonic acid yields an crime, 
which crystallises in colourless prisms, m. p. 222° (decomp.), and on 
boiling with dilute sulphuric acid yields the above-mentioned compound 
of m, p. 102°. When an acetic acid solution of the oxime is treated 
with nitrous acid, a crystalline cvnpomd of m. p. 130° is formed; it 
yields a blue coloration with a sulphuric acid solution of diphenyl- 
amine. On treatment with concentrated sulphuric acid the oxime is 
converted into a svbitance which crystallises in rectmgular tablets, 
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m. p. 235° (bw sharply) j this compound does not dissolve in carbonates 
in the cold, and it reduces Pehling solution after hydrolysis with acid. 
The two oximes which have been mentioned can be obtained directly 
from the raw product of the hydrogenation, but together with them 
there is then observed a third oxtiMy which forms small, colourless 
needles, m; p. 240° (deoomp.). From alkali solutions of this substance 
sulphuric add precipitates a compound, crystallising in ‘r^u|ar, 
hexagonal lamins, m. p. 160—162°. E. y_ g_ 

r 


Hydrogenation of Santonin. Yasohiko Asahina (Ber., 1913, 
46, 1775 1777). TetroBydrosami&nin, CisHjgOg, is formed by the 
action of hydrogen on a solution of santonin in glacial acetic acid 
in the presence of platinum-bkck. It consists of thin, , white leaflets 
CMe OH. m p. 155-156°, [a]g +60'56° in 

/'\ _ /\ !!,_ chloroform solution. It yields a clear 

HgO| Y after protracted boiling with 

0C\. saturated aqueous barium hydroxide, 

OMe OTT from which the original substance is 

reprecipitated on acidification, and 
thus contains the lactonic group intact. In glacial acetic acid 
solution, it is stable towards permanganate. It yields an oxime, 
CjjHjjNOj, m. p.'225°, [a]p - 17"78°, in chloroform solution. 

The author is led to the conclusion that the annexed formula for 
santonin most readily harmonises with the above data. H. W. 


Methylcarbonato-derivatives of Phenoloarboxylio Acids 
and their Use for Syntbetio Operations. IX. Derivatives of 
Pyrogallolcarboxylio Acid. Emil Fischer and Mai Bapapoet 
{SUiurtysher. K. Ahad. Wm. Berlin, 1913, 493— 606).— When an 
excess of methyl cbloro-formate is allowed to act on pyrogallolcarb- 
oxylic acid the trimethylcarbonato-oompound is obtained. Phosphorus 
psntachloride oouverts it into the corresponding chloride, which crystal- 
lises from ether and has been used for the following synthetic 
operations. 

Benzene and alamiuium chloride convert it into a product yielding 
2:3; 4-trihydroxybenzophenone on hydrolysis, which is identical with 
the dye alizarm-yellow-A , the structure of this is thus established. 

By interaction of the chloride in alkaline solution with p-hydroxy- 
benzoic acid and subsequent elimination of the methylcarbonato-groups 
the didepside, pyrogalloloa/rboyl-p-hydroxybenzoic acid, 

, C,Hj{0H),-C0-0-C,H,-C0jH, 

isomeno with galloyl-p-hydroxybenzoic acid is obtained. 

The new term, carboy], denoting the carboxylic acid radicle is 
derived in a similar way to benzoyl from benzoic acid— the radicle of 
pyrogallolcarboxylio acid is thus pyrogallolcsrboyl. 

When dextrose is shaken wijh tbe chloride and quinoline in cbloro- 
lotm solution, five trimethylcarbonatopyrogallolcarboyl residues are 
introduced into the sugar. On cautious hydrolysis a tannin is obtained 
with pentagalloyldextrose. 

Trimlhylcarbotu,brp!prog<aol^ acid, CjHj(0-C03Me),-C0,H, 
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crystalliees in tiny, colourleea platelsta, m. p. 122 — 124“ (eoarr.). 
pure acid gives hardly any coloKtion with ferric chloride. 

The corresponding <Mortde crystallises in colourless, lancet-shaped 
needles, m. p. 67 — 68“ (corr.). 

The mAyl ester, CjHj(0'C0jMe),'C0jMe, crystallises in microscopic 
stout double pjromids, m. p. 82 — 84“ the homologous stdyZ ester 
crystallises in tiny, oblique plates, m. p. 91 — 94“ (corr.^ 
TritmlhylcarbonalopyrogaUdearbtyloxylenzoic aeid, 
CcHs(0'CO,Me),-CO-0-CeH,-COjH, 
crystallises in slender, microscopic platelets, m. p. 198 — 199“ (corr.) 
Ammonia converts it into pyrogallolcarloyl-y-hydroxyhemoio ocid 

C,H 2 (OH)j'CO'O' 05 H^-COjH. The didepside crystallises in very small j 

lustrous crystals aggregated in bunches, m. p. 235— 238“ (corr., decomp.)| 
With ferric chloride a blue or bluish-violet coloration is produced. 
F«nUi-[trinuthylcarl<malop!/n)galUiUarhoyl]-dexiro»$, 

CeHrO,[CO-C,H (0-C0sMe)3]5, 

forms a colourless, amorphous powder which sinters at 100° m d 
about 130“ [a]i“ +27°. 

Pentapyrogallolcarhoylglucm forms also a colourless, amorphoes 
powder, which sinters about 160“, m. p. 200“ (decomp.), [a]},* + 69'1° It 
differs from tannic acid end pentagalloylglucose in being sparingly 
soluble in water. E. F. A. 


Synthesis of o-Diorsellinic Acid. Emil Fischbk and Hebmass 
0 . L. Fisobbe {Sittungsber, K. Akad, Wias. Berlin, 1913, 607—512).— 
Two didepsides are derived from orsellinic acid according as coupling 
takes place in the ortho- or para-positions. The product previonsly 
obtained (this vol., i, 477), identical with the natural leoanorcic acid, 
was considered to be the p-diorsellinic acid, and this is now confirmed 
by the synthesis of the ortho-isomeride. 

Methylcarbonato-orcylaldehyde (Hoesch, this vol, i, 474) is readily 
coupled with dimethylcarbonato-orsellinyl chloride in alkaline solution 
yielding the following compound (I). . The corresponding acid is 


CHO 



O-COjMe 


(II.) 


CO,H, 

Me/'^O CO 

Me/\0H 


\/ 

OH 


r 
\/ 
OH 


obtained on oxidation with permanganate, and it is converted into the 
o-diorsellinic acid on elimination of the methyl carbonato-gronps by 
means of dilute ammonia. The o-diorsellinic acid (11) differs from 
lecanoric acid in solubility, melting point, and in its behaviour towards 
ferric chloride. It differs also from ,tbe gyrophoric acid described 
by Hesse (A., 1901, i, 151). 

Trimethylcarlonato-oreellinoylorcylaUehyde crystallises in slender, 
pliable needles, m. p. 112 — 113“ (corr.). 

Trimthylearbonalo-o dioretUinio aeid separates in tiny, six-sided 
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platelets which sinter at 160°, m. p. 168“ (corr., decomp.). With ferric 
chloride only a yellow coloration is obtained. 

o-iliofSsiKn* acid (formula II) forms colourless, tiny needles much 
ictergrown, hut appears somewhat yellow in bulk. It has m. p. 
120 — 125°) becomes solid, and melts again at 180—185“ E. F. i. ^ 

ADgeli-Eimini I^Uon of the Aldehydes. Luigi Balbuno 

UttiS. i<»iKJ.i«Be«,1913,[T],22,i,675-579).-Polemical. Areplv 

to Augeli (A., 1912, i, 626). g Y g 

Quantitative Investigation of the Photochemical Trans- 
formation of o-Nitrobenzaldehyde into o-Nitrosobenzoio Acid. 
Aston Kailan (£ir., 1913, 46, 1628-1634).-Polemic5,l. The author 
maintains the sufSciency of his methods and the accuracy of the 
results obtain^ by him (this vol., i, 61) against the criticism of 
Weigert and Kummerer (this vol., ii, 370), K. V S 

Some Derivatives of Methylcycfopentan-S-one. Maecel 
GoDCHOT and Fins Taboobt (Compt. rend., 1913, 156 1779—1781 
Compare this vol., i, 278).— By the action of dry chlorine on methyl- 
cyc/opentan-3-on6 in diffused light at a temperature below 25“, %eUoro- 
■mAykyc\optnUm-i-on», C,H,OCl, is obtained as a colourless’ oil b n 
80— 82“/8 mm., D® M28, nf 1-465. On boiling this chloro-derivative 
with water it yields a mixture of mtkyla-^dXopentan-i-ol-i-am b. p. 
83—85712 mm., and 2-metAy3-A’-cycIopenre»-5-(»i«, b. p. 60“/12 mm 
The former of these compounds is a pale yellow, syrupy liquid, givinB 
a violet coloration with ferric chloride, and yielding an unstable phaiyl 
hydrazoM. On oxidation the ketone-alcohol is converted into a-methyl- 
gluUric acid. 2-Methyl-A''-cyrfopenteD-5-one is a colourless liouid 
having b. p. 167-158“, D“ 0-9712, 1-4714. It is very soluble in 

water, and gives a temicarbaxme, m. p. 230“, and an oxime, m. p, 127“ 

W. G. ' 

Reduction of Ketones and Aldehydes to the Corresponding 
Hydrocarbons bymeans of Amalgamated Zinc and Hydrochloric 
Acid. Ekik Clkmuenseh {Ber., 1913, 46, 1837— 1843).— The appli- 
caticn of amalgamated tine has led to very good results in the reduction 
ot tatty-aromatic ketones, and of aliphatic ketones and aldehydes to 
the corresponding hydrocarbons. In practice, an excess of granulated 
auc IS left for an hour with 6% mercuric chloride, drained, and then 
Heated with the substance and concentrated hydrochloric acid under 
retux, care being taken that the evolution ot hydrogen is brisk enough 
to keep the two liquids well mixed. “ 

By this means acetophenone gives ethylbenaene, or by using only 

Propiophenpne or phenyl- 
8”'® SOj' yields of n-propylbenzene ; butyrophenone or benzyl- 
»-butylbenzene, and methyl a-naphthyl 
^ ^thyluaphthalene. Aromatic aldehydes are too 

- P ible to the action of mineral acids, but, notwithstanding, a 46% 
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yield of toluene was obtained from benzaldehyde. , HeptaldehyiJe, 
however, gives a good yield of »-heptane. The following reduotions of 
aliphatic ketones give almost theoretical yields ; methyl n-noayi 
ketone to «-undecane, methyl n-heptadecyl ketone to n-nonadecane, di. 
n-heptadeoyl ketone (stearone) to ji-pentatriacontane. The method is 
being extended to other classes of cempounda ■ J. C. W. 

Dynamic Isomerism. Hknet E. Akmsteong, Thomas M. Zont 
SiDHKT Young, Ceoii H. Dbsoh, Jakes J. Dobbie, Mastin 0. FoasiBa| 
and Aethok Lapwoeth {Rtp. Brit . Asaoc., 1912, 118-^116).--gj0 
Lowry and Glover, T., 1913, 103, 913. C. H. D. 

Synthesis of Violanthrone. Chbibtian Sees and Boland Schou 
(Anndm, 19l3, 398, 82— 96).— The constitution of violanthrone hss 
been now proved, since tbe orientation of the benzoyl groups in the 
dibenzoyl^ia-dinaphtbyl used in its synthesis {this vol., i, 59) has nee 
been definitely settled. 

oa-Naphthidine in 3% hydrochloric acid at O'* is treated with sodioin 
nitrite, and the tetrazotised solution is filtered into aqueous potassium 
cyanide and copper sulphate at 60°, whereby 4 ; i'-dieyano-a : a'di- 
naphthyl , m. p. 280—281°, pale yellow needles, is obtained. The 
latter is hydrolysed by alcoholic sodium hydroxide at 160—190°, and 
the resulting aa dimphthyl-i : i'-diearboxylic acid, m. p. 349—350° 
colourless crystals, is converted by phosphoric and phosphoryl chlorides 
into the acid dkldoride, pale brown crystals, from which 4 : 4'-dibenzoyl- 
«o-dinaphthyl is obtain^ by means of aluminium chloride and benzene 
in nitrobenzene at 70—75°. 4 : 4'-DibeDzoyl-ao-dinaphthyl has now 

been prepared in orange-yellow needles, m. p. 146 — 147°; it is con- 
verted into violanthrone by aluminium chloride at 95 — 100° (foo. rij.). 

By treatment with hydriodic acid, b. p. 127°, and red phosphorus at 
190° for ten hours, violanthrone is converted into a substance which is 
apparently its parent hydrocarbon, violanihreM, O^Hj, ; it is a dark 
powder which is not attacked by alkaline sodium hyposulphite, and 
forms in concentrated sulphuric acid a blue solution with a brown 
fluorescence. 

h-Iodo-l-vapldhok acid, m. p. 253—254°, colourless needles, prepared 
in the usual manner from 6-amino-l -naphthoic acid, forms a mcliyl 
ester, CijFjOjI, m. p. 81-82°. By heating the latter with coppffl 
powder at 220—240° in a current of carbon dioxide, methyl oa-di- 
napf ^ l -5 -.S'-dicaTloxylale, C„H„0<, m. p. 173-174°, faintly yellow 
needles, is obtained. The acid, m, p. 359 — 360°, microscopic 

needles, is converted into the crude chloride, m. p. about 150°, by 
phosphorus pentachloride, and the chloride is heatrf with aluminium 
chloride, benzene, and nitrobenzene at 70 — 80°, whereby 6 : 5'-diimioyl- 
aa-dinaphthyl, Os^H^Oj, m. p. 248-250°, glistening leaflets, is obtained. 
By heating the latter with aluminium chloride at 145°, neither 
Bz-1 : 1'-dibenzanthronyl nor violanthrone is produced, but bonzam 
throne ; whether this is present as such in the crude 6 : S'-dibenz^ ■ 
a«'-dinaphtbyl or is produced during the reaction was not detorminw 
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Conversion . of 3-Dimetbylaminophenyl Methyl Sulphide 
into 3-Methylthiol-y-henzoqnmone. Theodob Zinckb and 
johannm MCiiitE {Ber., 1913, 46, 1777—1781. Compare this vol., 
i, i55).--S-ifaki/ltltioU-n{tmtodim«thylanil{ne Kydrochlaride separates 
in red needles when a solution of sodinm nitrite is added to a well- 
cooled solution of S-dimethylaminophenyl methyl sulphide in. hydro- 
chlorio acid. The free bas6 is best obtained by addition of sodinm 
acetate, and forms green needles melting at 143“ to a deep blue liquid. 
When boiled with ^lleodium hydroxide, it yields dimethylamine and 
i^itroio-S-methi/lAiolpli^, yellow needles, m. p. 186“ which is con- 
verted by acetic anhydride and sodinm acetate into the corresponding 
occiyi derivatives, yeUow needles, m. p. 166“ i-Am{no-3<nethyl^ 
ihiolphenol is obtained by reduction of a boiling ammoniacal solution of 
4.nitro8o-3-methylthioIphenoI by hydrogen sulphide, and, qfter puri6car 
tion by sublimation in a vacuum, forms nearly colourless needles, m. p. 
164°, which readily oxidise on exposure to air. The a!hali salts and 
the hydroddmdi are readily soluble ; the tidphate is more sparingly 
soluble. The dtacetyl derivative forms small, white crystals, m. p. 
100“, which contain J mol. acetic acid. When warmed with’ salicyl- 
aldehyde in alcoholic solution, the free base yields a nilitanet 
C„H„OjNS, 

yellowish-brown noodles, m. p. 134“ 

3if«thytthiol-y-itmoguimne (annexed formula) is 

y obtained by addition of dichromate solution to a solution 
/\ of 4-amiBo-3-methylthiolpheDol in dilute sulphuric acid 
il lig.m, Aid subsequent oxidation of the bluish-black produet so 
\/ obtmned with nitric acid in acetic acid solution. An excess of 

Q nitric acid causes the elimination of the methylthiol group. 

It is therefore preferable to reduce the above quinhydrone 
to the quinol and oxidise the latter with dilute sulphuric acid 
and dichromate solution. 3-Methyithiol-je-benzoquiDone forms i^ed 
needles, m. p. 148“. Concentrated nitric acid (Dl-4) dissolves it 
without change ; sulphurous acid reduces it to the corresponding quinol. 
When dissolved in chloroform and treated with chlorine, it gives 
tetrachloroy-benzoquinone, whilst with aniline in hot glacial ^tic 
acid solution it yields 3 : 5-dianiUno-y-benzoquinone and methyl 
mercaptan. ^ ' 

1- Mahylthidquirul forms white needles, m. p. 83“ which are readily 

oxidised on exposure to air. With acetic anhydride and sodium acetate 
It yields a diacetyl compound, m. p. 101“ H. W. 

2- Aminoanthraquinon9. Fettz Uuhann and Robert MmsK- 
WAin(B«r,, 1913, 46, 1798 — 1809). — ^Two iminoanthraquinone nuclei 
have teen linked together by an ethylene group, the sulphonic acid 
derived from aminoanthraquinone has been shown to be the 3-sulphonic 
aeid, the preparation of the 1-nitro- and 3-nitro-2-sminoanthra- 
qumones is described, and the condensation of 1 ; 3-dibromo-2-amino- 
anth^mnona with bases has been studied. 

™^-^tdpKo-3-mArajmnonylcmide, C,,HjO,-NH 
rom aminoanthraquinone and p-toluenesulphonylchloridei 


•SO.-CjH,, 
in pyridine, 
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forms yellow needles, m. p. 304° (corr.), which give a red solution in 
hot alkalis or cold concentrated sulphuric add. ^cess of the sulphoovl 
chloride gives rise to the ditulphmumidt, CjgHjjO,NSj, in yellowish 
brown crystals, m. p. 266° (corr.), whereas methyl sulphate yieij, 
tolvene-^ulp/u)-2-anthraguin4mylmethylamidi in yellow crystals, m, „ 
195° (aorr.), from which i-methplami>ioanthraquirunig, 0]4HjOj-ljHJij' 
may be obtained in long, ruby-red needles, m. p. 226-i-227° (corr,), u 
warming with concentrated sulphuric acid. When condensed witj 
ethylene dibromide in a sealed tube, the original sulphonamide yieljg 
ethybtuhistoluene-p-siUpho-i-anthraguinonylamide, CuH„OjlljSj, ^ 
yellow crystals, m. p. 301° (corr.), which on hydrolysis with concen- 
trated sulphuric acid give ethylen^n»-2-aminoanihraqttinom, 


This forms small, orange-yellow crystal-o, m. p. 400°, and gives a red 
vat with sodium hyposulphite, cotton being dyed orange. 

Fuming sulphuric acid (18 — 20% SOg) converts 2-ammoanthra- 
quinone into “l-aminoarUhraquinont-S eulphonie acid, CjgHjOjNS, a 
faintly yellow powder, which forms a white sulphate by the addition 
of water to the red solution in concentrated sulphuric acid, and also 
a golden-yellow sodium salt. Its constitution is determined by the 
formation of Scholl's 1 : 3-dibromo-2-aminoanthraquinone [A., 1907, 
i, 841, m. p. 249'5° (corr.), and not 239°] under the inSuence of 
bromine water, and the transformation into 2-chIoroanthraquinoDe by 
eliminating the amino-group and then replacing the sulphpnic group 
through the medium of sodium chlorate and hydrochloric acid. 

The chief product of the nitration of 2-acetylaminoanthrsquinono is 
\-nitTO-%acslylaminoaiithraquinms, CjjHjgOjNj, which forms long, 
silvery needles, m. p. 277—278° (corr.), and is hydrolysed by warm 
concentrated sulphuric acid to l-nitro-2-aminoanthraquinoce, m. p. 
310° (corr.) (Torres, this vol., i, 738, gives m p. 267°). Bayer k Co. 
(A., 1906, i, 677) also obtained the latter compound by nitrating 
the carbamate of 2-aminoanlhraquinoDe, m. p. 279 — 280°, and hydro- 
lysing the carbamate of l-nitro-2-aminoantbraquinone, m. p. 205 °. 
The addition of glacial acetic acid to the solution in fuming nitric 
acid, however, precipitates the isomeric carhamatc of Zmitro-2-amm- 


CO N'CMe in faintly yellow 

/N yv ' I needles, m. p. 225° (corr.), thus affording a means 
I Y Y of obtaining 3-nitro-2-aminoanthraquinone (Scholl, 

1 -L J A., 1905, i, 70). When the 1-nitroamine or the 

^ CO^ urethane is r^uced with sodium sulphide, 1 ; 2- 
diaminoanthraqninone is obtained, m. p. 303—304° 
(compare Torres, loc. dt.). Eeduetion of the acetylated base, however, 
gives rise to 2-melhyt-a-anihraqumonsimimzolt (annexed formnlaj. 
This crystallises in yellow leaflets, m. p. 326° (corr.), which form a 


colourless hydrochloride and an orange-red sodium salt. 

1 : 3-Dibromo-2-aminoanthraquinone condenses with p-toluidine in 
presence of anhydrous potassium acetate to form 3-bromo i-amM-h 
toluidinoanthraquinone, CjjHjjOjNjBr, in long, dark red, sparUing 
needles, m. p. 181° (corr.), which on oxidation with lead peroxide yieUs 
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0(|H4<^^C,HBr<^>C5HjM:6, 

pale brown n^dles, m. p. 247° (corr.). The dye gires a blue 
hyposulphite vat which colours cotton light blue, but the shade changes 
to pale yellow in the air. j q. 

Preparation of NitroaminoMithraquinones. Chemische PeBsiK 
Ghesdeim-Elekteoe (D.R.-P. 259432).-When the authraquinone- 
citroammes (A,, 1905, i, 447) are treated with mineral acids (such as 
hydrochloric or phosphoric) they are converted into nitroaminoanthra- 
qninones; thus anthraquinone-l-nitroamine (loo. oil.) when left in 
coetact with concentrated sulphuric acid for one hour furnishes a 
mixture of 1 ; 2- and 1 : 4-oitroaminoanthraquinones. 

Anthraqumone-2-nitroamiue prepared by the action ' of sodium 
hypochlorite on anthraquinooe-2-tsodiazoxid6 yields l-nitro-2-amiDO- 
anthraquinone (A., 1906, i, 677), and this on reduction (by ordinary 
methods) gives rise to 1 : ll-diammoanihraquinono^ m. p, 242 244° 

Anthraquinone-l : 5-dinitroamine furnishes a mixture of 2 : 6-dinitro- 
acd 4 : 8-dinitro-l : Ssiiaminoanthraqninones, whilst anthraquinone- 
2 ; 6 dinitroamine gives rise to 1 ; 5-dimtro-2 : 6-diam{noanthra<tuinoru 
brown crystals, m. p. over 300°, which on reduction yields 
1:2:5: Q-t^ira-aminoatUkraquinone. F. M (} M 

1 : 2-Diaininoanthraquinon8 and a Synthesis from it of 
Indanthrene. Eenst Tehees (Ber., 1913, 46, 1634—1647).— 
Indanthrene can be obtained from 1 ; 2-diaminoanthraqainone and 
1 ; 2.anthraqainone, and the author also describes other angular azines 
obtained by the interaction of 1 :2-diaminoaDthraquinon6 with diethyl 
oxalate, benzil, 1 ; 2-naphthaqmnone, and phenantbraquinone The 
two last-named have already been obtained (Farbenfabriken vorm. 
Friedr. Bayer & Co., A., 1906, i, 905). The nomenclature employed is 
that proposed in a former paper (Bally and Scholl, Ssr., 1911, 44 
1662 ). The paper also records a reducing action of potassium copper 
cyanide, which reacts with 2-methylanthraquinonyl-l-diazoDi^ 
sulphate, yielding 2-methylanthraqninone, The nitrile simultaneously 
formed is removed by saponifying it to the corresponding acid which 
IS soluble in water. 


In order to exclude the formation of isomeric products, 1 : 2-diamino- 
snthraqmnone was made (but with poor yield) by a new method, 
starting from l-nitro-2-methylanthraquinone. Oxidation of this 
substan^ (best effected by concentrated nitric acid anil ..jomic 
anhydride. Badische Amlin- <fc Soda-Fabrik, D.R,-P. 228394) yields 
hnitroanthr^ainone-2-oarboxylic acid, m. p. 283°. On treat^nt of 
this acid with sodium sulphide solution on the water-bath, l omino- 
bro™T”T ® 15 H, 0 ,N, is obtained; it forms 

uuiZfe ’i, “• P- 1-nitroanthra- 

qmnone-2.carboxylie acid is boiled for several hours with phosphorus 
pentachlonde in tonzene wlntion, the acid eUoridi (which crystallises 
produced, and if the reaction mixture is poured 
cold alcoholic anmonia solution, the amide, CisHgOshT,, is 
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obtained ; it iorms yellow leaUetg or large, almost ^looNt^ pristog^ 
m. p. 299 — SOP. On reduction with ammonium the 

yieldsl-ominoant^a^utnone-S-earSox^iantidSgGjgHjgOil^iiwMohcrygtal. 
lises in red needles, m. p. 279 — 28 Pj S-Amino-l-nitroantS^uiuoaa 
m. p. 266 — 267° (Farbenfabriken vorm. Friedr. Bayer & Co., A., 1905 
i, 677).can be obtained from l-iutroanthraqoiuone-2|earbo^lic acid by 
warming it with bromine, potassium hydroxide, and Water, but it jg 
necessary that the acid should be freshly precipitated (by pouring as 
acetic acid solution of it into water). 1 : 2-DiaminoanthraquinoDe h 
obtmned by heating 2 -amino-l-nitroanthraquinone with ammoniuis 
sulphide solution for five hours on the water-bath. 

When a mixture of 1 : 2.diaminoanthraquinone and 1 ; 2-aotlira. 
quinone in acetic acid is boiled, transbisangular onl^roantirafutnotu- 
atine (annexed formula) is rapidly 
CO deposited as a brownish-r^, crystallise 

paste. It gives a dark green solution in 
cold, concentrated sulphnric acid, and 
from this solution water precipitates at 
first the dark blue sulphate. In con- 
centrated nitric acid the substance dis- 
solves, giving a bluish-green solution, 
which becomes blue and finally winered 
on warming. Alkali hyposulphite solu- 
tion yields an insoluble, bluish-green vat salt. It is possible that the 
above product contains also the cts-isomeride. That the Irans-fom is 
present is shown by the fact that, by oxidation with chromic add to 
antbraquinoneaziue and reduction of the latter by means of boiling 
quinoline, indanthrene is obtainable, although only in very minute 
quantities and by working in very definite 
CO conditions. 



/\/\/\ Condensation of ethyl oxalate with 1 : fi-di- 

I T T I aminoantbraquinone (by boiling in acetic acid 

\/\/\/\m solution) yields 2 : S ■di$lhoxypj/Tadtmnthm- 
CO „1 Lf* (annexed formula), which crystallises 

JN\/UJtt p 276—277°. This azine 

OEt gives a bright yellow solution in sulphuric acid. 

With hyposulphite solution it yields a red vat, 
which has, however, little affinity for unmordanted vegetable fibres. 
CO Benzil yields by a similu condemsstion 

2 : S-dip/unylpyratinoaiUhraquijiotu (annexed 

U formuli^, which forms yellow needles, m. p. 
\-j, 282 — 283°. Concentrated sulphuric add dis- 

CO Ipi, solves the substance with production of a 
dark reddish-brown coloration. Alkali hypo- 
Fh sulphite yields a bluish-black, insoluble vat 
salt. 


Preparation of Anthraquinone DeriTativea Containii^ 
Halogens. Fabbwbrke vojui. Miisixa, Lucies & BeBsibg (D-R-r- 

258656).— When l:4-diamino- or l-ammo-i-hydroxy-Mthraquinoue 
is treated with chloric add it furnishes a chlorinated quinone. 
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^ ; l.Dlai>>ilUttsthi£jniB«De (60 parte) diesolred in concentrated 
[pljuric acid (1000 parte) at 6° is slowly treated during about four 
hours with finely powdered potassium chlorate (250 parts) ; the product, 
a grey powder, orystallieea from xylene, contains 23’1% of chlorine, and 
no nitrog 0 D. 

reaction, a compaund (1) having a higher chlorine 
jontent is obtained, and when diaminoanthrarufin (46 parts) with 
potassium chlorate (450 parte) is employed it gives rise to Ui/rachloro- 
.ipn'nenclll): ^ ^ ^ ^ ^ 

(I.) 


These compounds condense with aromatic amines (eliminating one 
atom of chlorine), furnishing dyes. F. M. G. M. 

[Derivativea of] Some Aromatic Diketoaea. Lmoi Alks- 
aiSDSi (dtti R. iccad. Lineei, 1913, [v], 22 , i, 617 — 519). — When 
phenanthraquinone is boiled with an ethereal solution of diasomethane 
until no more diasomethane remains, nitrogen is evolved, and a substance, 
CjjHjjOj, is formed ; it crystallises in thin, orange-yellow needles, m. p. 
167°. The compound is stable towards permanganate. £. V. S. 

The Aliphatic Sequiterpene-AIcohol, Parnesol. Max Kkbsch- 
babu {Btr., 1913, 46 , 1732 — 1737). — The author has investigated a 
number of derivatives of famesol, an alcohol which is widely dis- 
tributed in flower-blossom oils (compare A., 1904, i, 513 ; Soden and 
Trefl, A., 1904, i, 439). 

Farnesot, obtained from Hibiscus Abelmoschus, L., and purified by 
the phthalio ester method, has b. p. 160°/10 mm., D'® 0‘885, 
«„ 148809, Oj ±0°. It may bo preserved in closed vessels for years 
without alteration. iSolid derivatives have not been obtained. The 
miate has b. p. 169 — nO^/lO mm., and is practically odourless. When 
heated with potassium hydrogen sulphate at 160 — 170°, farnesol loses 
water, forming/amsaene, a colourless, mobile oil, b. p. 129 — 132°/12 mm., 
D'*0'877, n„ 1'49951, aj±0°. Oxidation of farnesol by means of 
chromic acid and dilute sulphuric acid leads to the formation of 
farnesaldehyde, which, after purification by means of the solid bisulphite 
mipmnd, has b. p. 172—174714 mm., D“ 0'893, n„ 1'49951, +0°. 

The corresponding semiearbazons, leaflets, m. p. 133—136° after slight 
previous softening, is well adapt^ for the identification of farnesol. 

Attempts to determine the constitution of farnesol by a study of 
the products of the action of potassium permanganate on it were not 
eumpletely successful. Acetone was, however, isolated. When, how- 
ever, yamesaidoanmo was converted into the corresponding niirilt and 
the latter saponified by alcoholic sodium hydroxide, fameeenic acid, 
b. p. 202 — 2 O 67 I 6 nun., acetic acid, and a ketone were obtained. 
Ihe latter substance was identified as dihydro-^ionone by 
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means of its semicarbazone. Since the oohstitution of* the lattef 
folloirs from its synthesis from geranyl chloride and ethyl sodio. 
acetoacetate followed by saponification of the athyj^ geranylaceto. 
acetate by, sodium hydroxide, the following formula is ascribed to 
farnesol ; CMo 5 :CH-[CH,],-CMe;CH‘[CHJj-CMe:OH-CH 5 -OH (com. 
pare following abstract). I 

DihydrtH^-ionoue is converted by methyl magnesiuin bromoacetate 
into a mtthyl hydroxydihydrofariMtsnaiit which, on prolonged heating 
with acetic anhydride and sodium acetate at 160 — 166®, loses water, 
and yields mtthyl JamtstnaUf b. p. 177 — 186®/10 mm, ^The corre- 
sponding free acid has a b. p. identical with that of the- add obtained 
from farnesol. Solid derivatives could not, however, be prepared. 

Reduction of methyl farnesenate by sodium and absolute alcohol 
gives rise to a mixture of dihydro-df-ionol. dihydrofarnesol, and, 
probably, farnesol. The presence of the latter could not, however, be 
definitely established. H. W, 

Farnesol. Gael HaKBiBa and Reinhold Haaemamn ( Btr ., 1913, 
46, 1737— 1741).— A study of the action of otone on farnesol hag 
confirmed the formula ascribed to the latter by Kerschbaum (preceding 
abstract). 

When farnesol is ozonised in hexane solution, a gelatinous diozonide 
is obtained, which, on further treatment with asone in chlorotorm 
solution, is transformed into the tHozonide, Tho latter, when boiled 
with water, gave the tests for hydrogen peroxide, for the group 
C‘C0‘0‘C"CH0 and for aldehydes, whilst acetone, formic and acetic 
acids, laevulinaldehyde, and Itevulic acid were identified among the 
products formed. 

Tho action of ozone on farnesene was also investigated, the latter 
substance having been obtained by the fractionation of a specimen ol 
crude farnesol which had been preserved during several years and 
which had undergone decomposition to a considerable extent with 
elimination of water. In carbon tetrachloride solution, the hydrocarbon 
yields a stable, glassy Mra-ozonide, which is decomposed by boiling water 
with formation of Imvulinaldehyde. The latter was identified by con- 
version into phenylmethyldibydropyridazine, m. p. 197“ (Harries, A., 
1898, i, 233). 


Methylcamphoroxime, Met.hylcampholenonitrile, and 
Methyloampholenic Acid. Aibln Hallib and Edouard Bacib 
(Gompt. nnd., 1913, 156, 1503— 1506).— The mixture of methyl-a 
dimethyl-camphor obtained by the action of methyl iodide on sodn 
camphor (compare A., 1909, i, 594) can be separated by the aU"-- 
hydroxylamine zinc chloride, the methyloamphor being converted in 
ite oxime, m. p. 60®, b. p. 134— 135°/11 mm., [a]l -t-25’15“ (compare 
Glover, T., 1908, 93, 1285). It gives a phmylwtthtm, prismaw 
crystals, m. p. 112-113°, [aj“ -h 24-8®, and at the same tune a 
quantity of slender needles, m. p. 110 — 111®, which are motive, 
oxime is hydrolysed by hydrochloric acid into the mtrilei • P- 
105-106°/15 mm., [aj? -+45“ (compare Glover, foe. ' 

solution in alcohol it has [o]f -H 53'9°. The nitrile is hydro y 
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alcoholic potaflffluin hydroxide to methyleampholgnamidt, m. p.'91 — 92°, 
fhichis complelriT, inactive, and this in its tom is hydrolysed by more 
concentrated io methylcampholmic add, m. p. 30“ b. p. 163°/ 
20 tnni'i which is alsoiinactive. It is probable that the methylcampholeno- 
nitrile by reason of its optical activity is analogous to a-campholeno- 
nitrile, but in the course of hydrolysis undergoes transformation, its 
derivatives being of the /J-type. W-. G. 

isoNitroaminesof the Terpenes. Qumo Ousmako (Atti B. Acead. 
Lined, 1913, [v], 22, i, 616—622. Compare Cusmano and Linari, 
A, 1912, ij 272). — Corvoinenthoru-a^-hydrox^lamineoxiTm (annexed 
formula) is obtained by the action of hydroxyl- 
CMe'NH'OH amine on carvomenthone bisnitroso^ihloride ; it 
rr ,,/\r-NTT.nw ^“8. colourless needles, m. p. 

IcH 118°. Erom the mother liquor tlje following 

a substances can be isolated in small quantity: 

CH'OHMej active carvotanacetoneoxime, oxytetrahydro- 
carvoneoxime, and two other oximu of m. p. 
120° and 160° respectively. The hydroxylsmineoxime reduces am- 
moniacal silver nitrate and Fehling solution. When treated with 
ferric salts, it yields an amorphous, yellow powder, which is soluble in 
ether and contains iron. This stthstonce gives Liebermann’s reaction, 
and when shaken in ethereal solution with concentrated hydrochloric 
acid, it loses its iron, and is converted into a blue compound. The 
hydroxylamineoxime yields a benzyUdene derivative, CnH 2 sOjNj, which 
crystallises in hard, colourless prisms, m. p. 141°. The puitrohmuyl- 
iiene derivative is a yellow powder. 

Carvomenthont-afi-isonitroamincoxime, OijHjjOjUcHjO, obtained by 
the action of sodium nitrite on the hydrochloride of the hydroxyl- 
amineoxime above described, forms rectangular tablets, m. p. 64°. 
It gives blue colorations wiih sulphuric acid solutions of phenol and 
diphenylamine. The ammonium and diver salts were prepared. When 
the aqueous solution of the poUmium salt is boiled, the active oxime 
of caryotanacetone is produced. The tsonitroamineoxime is fairly 
stable towards acids; after prolonged boiling with acetic acid or 
hydrochloric acid only small quantities of tanacetone are formed. 
When the tsonitroamineoxime is dissolved in the equimolecnlar quantity 
of potassium carbonate and the solution is placed over sulphuric acid, 
nitrous oxide ie evolved, and the wdl of oxycarvomenthoneoxime is 
produced. If this is decomposed with carbonic acid, the odmt, 
Ci(|H,jO(lfOH), is obtained in rhomboidal leadets, m. p. 102°. On 
evaporating a solution of the oxime in ethyl nitrite the pemilroiyl 
compound is deposited as an oil, and this reacts with semicarbazide to 
form oxycarvomtnthoaescmicarbazone, m. p. 172°. 

If concentrated methyl-alcoholic solutions of hydroxylamine and 
S-isonitroaminomenthone are mixed (being cooled meanwhile with ice 
and salt) the hydroarylammonium salt, Cj^HjgOjNj-NHj-OH, is pre- 
cipitated in long, colourless needles, m. p. 68°. Acids decompose the 
salt in the cold, yielding the original isonitroamine, whilst cold alkalis 
convert it into pulegone. The salt remains unaltered for a long time 
in the solid state, but in alcoholic or ethereal solution it is rapidly 
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transformed into rnsniJonsisontiroowiiTiaoxime, fornj 

large, prismatic crystals, m. p. 77°. This substaubO .giVsslime color,, 
tions with salpharic acid solutions bf diphbnylamihCahcl ^phenol, it 
is very stable towards heat, remaining unaltered for a lopg period at 
150“ The poiasfium salt, C,,H,j0,N5K,2H20, explodbs above 350“ 
The sodium salt, CjjHjgOjNjNajiHjO, has m. p. 66®, or when 
anhydrous, 220° (decomp.). The ammonium salt dissociates at about 
100“ into its components. ‘ R. V. S. 

The Constituents of Ethereal Oils. Sitnthesis of the 
Diterpene, o-Camphorene, and of the Se^uiterpene 

cjcWsoprenemyrcene, CjjHj,. Feiedkich W. SEMMtath and K. g, 
Jonas {Btr., 1913, 46, 1566 — 1571. Compare Semmlei and Kown- 
berg, this vol., i, 377). — Unsuccessful attempts have been made to 
synthesise a-camphorene from ieoprene, and also by the addition of teo 
isoprene radicles to limonene. r 

Myrcene was heated in a sealed tube at 250 — 260° for four honri 
and the product subjected to fractional distillation, whereby a portioi, 
b. p. 175 — 195°/8 mm., was obtained, analyses of which gave results 
agreeing with the formula CjoH,,. When a cooled, absolute ethereal 
solution of the product was saturated with dry hydrogen chloride, a 
crystalline product was obtained identical in all respects with a-cam- 
phorene tetrahydrochloride. Successive treatment with glacial acetic 
acid and sodium acetate, and with alcoholic potassium hydroxide, 
converted it into v-campborene identical with the substance obtained 
from camphor oil of high boiling point, from which the tetrahydro- 
chloride could be regenerated. The mother liquor obtained from the 
a-campborene tetrahydrochloride, on treatment with glacial acetic acid 
and sodium acetate and, subsequently, with alcoholic potassium 
hydroxide, yielded other diterpenes which appeared to be bicyclie. 

Since myrcene is a butadiene and undergoes condensation when 
heated, attempts were made to obtain a condensation product from 
myrcene and isoprene. When these substances were heated in a sealed 
tube for three and a-half hours at 225° and the product fractionated, 
the following fractions were obtained : (i) unchanged isoprene; 
(ii) b. p. 62 — 65°/8 mm., consisting of dipentene obtained partly from 
the condensation of two isoprene molecules, and partly by tbe 
isomerisation of myrcene; (iii) b. p. 120 — 160°/8 mm., which, on 
subsequent distillation, yielded cjcloisopretumyrcene, b. p. 126 — 135°/ 
8 mm., Tin 1'49166, an ±0°, D** 0-8685. The latter yielded a trtiydrv 
chloride, m. p. 83°, from which the hydrocarbon could be regenerated 
in the usual manner, and again converted into the hydrochloride; 

(iv) b. p. 176— 196°/8 mm., n„ 1-6034, op +0°, 0-8890, and 

(v) a considerable residue. H. W. 

The Constituents of Essential Oils. The Constitution of 
Zingiberene. Transformation of the hlonocyolic Zingiberene 
into the Bioyclic isoZingiberene. Fkiedbioh W. Sbhmlee and A. 
Beckee (Ber., 1913, 46, 1814— 1822).— Of the naturally-occurring 
monocyclic sesquiterpenes,’ only limene and zingiberene have been 
studied. The former can he regenerated from its torihydrochlwide, hut 
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the latte'' gives, »• dihjeiroomoride which no longer yields; the original 
oil with alkalis. '-The conclusion is therefore drawn that the hydro- 
chloride contains'a different ring system. In addition, the abnormal 
molecular refraction', 68'37 inst^d of 67'86, suggests that two of 
the three unsaturated linkings are adjacent in a side-chain. 

Oonsequently, like myrcene, which has a similar structure and may 
he reduced to dihydrorpyrcenc and readily transformed into "cyclic 
terpenes, zingiberene (I) may be reduced to dihydrozingiberene and 
jlso converted into a dicyclic hydrocarbon. The latter is found to yield 
the above hydrochloride, from which it may be regenerated. It 
receives the name, isosingiberene (11). 


MeC:CH„ 


H CH, 


(I-) 




% 

MeH 


CH 


MeClCH, 


(II.) 


!h,h, 

-'-*■21 I |“2 

H < 1 IVTa 

MeH H 


Finally, like other butadienes, zingiberene may be polymerised or 
condensed with isoprene. 

The redaction of zingiberene (b. p. 128—12979 mm., D“ 0'8684, 
Ho 1'4956) by means of sodium and alcohol results in the formation 
of monocyclic dihydroangihtrene, CijHj,, with b, p, 122—12577 mm., 
D® 0'8557| flo 1'4837, fajo -37“. The complete reduction with 
platinum and hydrogen yields monocyclic hexakydrozingiberene, C.jHj,,, 
with b. p. 128-130“/11 mm., 0-8264, 1'4560, [a]o -10“12'. 

The linking-up of the side-chain into a ring is effected by dissolving 
the zingiberene in glacial acetic acid containing a small amount of 
sulphuric acid, and agitating for some hours at 60—65“. koZingiierme, 
CijH,,, yields the same chloride as zingiberene itself (Schreiner and 
Kremers, A., 1902, i, 108) and also a diJtydrohromide, m. p. 175“, from 
which alcoholic potassium hydroxide regenerates the pure hydrocarbon, 
with b. p. 120—12378 mm., Dt* 0-9150, 1-6034, [ci]p - 41“ Reduc- 

tion with platinum and hydrogen converts the substance into tetra- 
hyiroiaozingibtrene, CijHjj, which is similar to other bicyclic tetra- 
bydrosesquiterpenes, and has b. p. 123 — 123-5710 mm., D™ 0-8822, 
ttj, 1-4791, and [«]„ + 4“36', 

When heated with isoprene in a sealed tube, zingiberene gave a 
mixture which was fractionated, and found to contain t-limonene, a 
bicyclic, dextrorotatory, modified zingiberene, ‘‘ meta-zingiberene," a 
diterpene from the condeneation of isoprene with zingiberene, and 
dizingiberene. J. C. W. 


[Essential Oils.] ScainuEL & Co. (Semi-Annual Report, April, 
1913, pp, 20—163. Compare A., 1912, i, 880). — First runnings from 
the distillation waters of angelica contained methyl alcohol, ethyl 
alcohol, furfuraldehyde, diaoetyl, and a base having an odour of 
pyridine. 

bark (Cusparia Irifoliata, Engl.) yielded 1-03% of oil, 
s 0-9285, a® - 7“32', n* 1-50744, of pale brown colour and having 
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acid number 1'8, ester nnmber 6‘6, acetyl ester number 36’T ; the oil ii 
not completely soluble even in 9 vola. of 90% alcohol. . 

Arnica root oil, flit 0-984— HO, ag +0“25'— 2‘>, n§ 1-607-1 -sog 
had acid number 4 to 10, ester number 60 to 100,' and gives a turbid 
solution -with 7 to 12 vols. of 80% or 0-5 to G-0 vols. of 90% aloobnl 


and very sparingly soluble in alcohol. 

Arttmitia wlgaria, Jj., oil from India, bad I^t 0'9219, ~ 8 ° 52 ' 

«„ 1-46201, acid number 1-2, ester number 22'1, acetyl ester number 
65-6, and was soluble in 1 vol. of 80% alcohol, becoming^ turbid aud 
depositing crystals of a solid paraffin on further dilution. The oil was 
of greenish-yellow colour and sage-like odour. It contains d-thujone 
and possibly borneol. ’ 

Banana fruit oil according to Kleber (Anur. Perf., 1912, 7, 235) 
contains amyl acetate and traces of a phenol. 

Borneo camphor oil, Dlt 0-9180, a“-!- 11°6', n? 1-48847, was of dark 
brown colour, soluble in 5 vols. or more of 90% alcohol, and had acid 
number 6-6, eater number 0, acetyl ester number 60-5. It contained 
d-a-pinene, ^-pinene, dipentene, and camphene (35% of terpenes in all), 
borneol, and a terpineol (10% together), sesquiterpenes 20%, and 
resin 35% 

The "Camphor leaf oil” (Cimamomvm mnphora) described pre- 
viously (A., 1905, i, 537) is now stated to be from the leaves of Cinm- 
momum ghndidijtrum, Meissn. It contains no camphor (compare 
Pickles, T., 1912, 101, 1433). An oil from a hybrid between these 
two species deposited 58% camphor on freezing, and then had DJ|1 0465, 
0 ® ■¥ 34°24', acid number 1-0, ester number 23-3, acetyl ester nnmber 
46-2, and was soluble in 0-8 vol. of 80% alcohol. It still contaiecd 
camphor, but no safrole could bo detected. 

Further investigation of Seychelles cinnamon bark oil (A., 1909, 
i, 112) shows that it contains the same constituents as Ceylon cinnamon 
bark oil. 

The comparison of various .methods for the estimation of geraniol 
and citronellal in citronella oils has been continued (A., 1912, i, 880), 
Kleber’s phenylhydrazine process gives the following percentage 
values: Java oU, citronellal 35 — 41-3, geraniol 26-6 — 40' 1 ; Ceylon 
oil, citronellal 7'5 — 11'6, and geraniol 29'6 — 34'4. Dupont and 
IjahauDe’s method gives citronellal 36'4 — 46'3%and 6 ' 5 — 8'0%for Jan 
and Ceylon oils respectively. Kleber’s phenylhydrazine process may 
also be used for cuminaldehyde, benzaldebyde, and methyl nonyl 
ketone j in the case of oil of bitter almonds only the free benzaldebyde 
reacts with phonylbydrazine. The process is being tried for the 
estimation of ketones in me oil. 

The two alcohols already noticed in cypress oil (A., 1904, i, 604) 
have been further examined ; the chief constituent of the mixture i« 
now shown to be 4-tetpineol ; the second alcohol, CjjHijO, b** 
Dg 0-9422, a? -4- 43°38', nS 1-46678, b. p. 76 — 77 °/ 4-6 mm„ wd has 
a rose odour with a suggestion of borneol. The highest fractions « 
the oil contain in addition to cypress camphor and cadinene, a liquid 


to 127-3^ 
(approx, )' 


Arnica flower oil, Dg 0-8905 to 0'9029, acid number 62'6 
ester number 22'7 to 32-2, is a buttery mass, m.' p. 20—30° 
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gesquiterpene “fcoW, CjjHjjO, b. p. 136— 138°/4 — 5 mm., which on 
treatfflB”* with formic acid yields a hydrocarbon. 

Dipterocarput titrUnaiut, Gaertn., oleo-resin yielded 46% of a pale 
„ellow Wsamic oil, DiJ 0'9271, af -37°, 1 ’50070, acid number 0, 

ester number 1’9, soluble in 7 vole, of 95% alcohol. B. tudereulalus, 
Koxb., oleo-resin gave 33%of a yellowish-brown oil, DJj 0 -9 00 1 , od -.99°40', 

1-50070, soluble in 6 vols. of 95% alcohol. Both these oleo-resins 
and oil^ gave Turner’s colour reaction. 

Caryophyllene was detected in a French lavender oil. 

Lemon-grass oils from Assam, Burma, Formosa, Celebes, and 
ilayotte are described : these are mostly of the “ insoluble ” type. 

Menlia aqmtka, L., herb yielded 0’8% of oil, Dj§ 0’9553, a? 

+ 64°56', 1-48276, of pale yellow colour and having a faint odour of 

mint. Mmlha sylvealris, L., herb gave 0-9% of similar oil, DJs 0’9852, 
a? -132‘’52', «n 1’46856. M, mridit herb gave 0-17% of oil, 

D15 0-9512, - 52°5'. 

J/osfu Japoniea, Max.* oil according to Nurayama and Nara 
U. plutm. Soc. Japan, 1912) contains n-pinene (corap.->re A., 1910, 
i, 328). 

Ocolea pretiota, Benth., bark gave 0’83% of a brown oil, DJ® 1-1200, 

1’52712, soluble in 6-5 vols, of 88% alcohol, and having a cinnamon- 
like odour. The oil is nitrogenous, contains no cinnamaldehyde, but 
probably contains caryophyllene, phenols, and lactones. 

d-Ethyl-n-amylcarbinol from Japanese peppermint oil (A., 191 ’2, i, 
370) yields a hmtoaU, D[j 0’9641, a™ ■h5°q8', n“ 1-48905, b. p. 126’5°/ * 
3 mm., which is viscous, colourless, and possesses a faint odour. The ' 
««(«(«, Dl? 0-8693, 0 ? -4“46', 1-41535, b. p. 194— 194-5°/760 mm., 

has a peculiar odour of fruit and roses. The inactive modification 
of the alcohol, DU 0’8286, 1-42785, b. p. 176—177-5°, has been 

synthesised by the action of magnesium ethyl iodide on Ji-hex- 
aldehyde. 

Hkas Cotinui, L., leaves and Sowers yielded a very pale yellow oil, 

DU 0’8710, a” +33°54', n” 1'4887, acid number 0 9, ester number 
20-4, soluble in 6 vols. 90% alcohol, and having an odour of terpenes, 
but slightly suggestive of neroli ; it contained camphene, ;8-pinene (1), 
and limonene; no phellandrene or terpiuene could be detected. 

Amomum globomm fruits (“wild cardamoms”) from Indo-China 
yielded 4% of a colourless oil, D)® 0-9455, a® -l-43°54', < 1’47141, 
acid number 0’8, ester number 128-4, insoluble in 10 vols. of 70% 
alcohol, but soluble in 1 vol. of 80% alcohol and having a strong odour 
of camphor. 

Cherry stones when ground and left for several hours furnished, on 
steam distillation, 0’016% of an oil, Dg 1-0532, 0“, < 1-53888, 

soluble in 2-5 vols. of 60% alcohol, having an odour similar to, but 
clearly different from, that of bitter almond oil, and containing 0-27% 
of hydrocyanic acid. 

Fennel herb from Jersey yielded an oil, DU 0-9561, aj, ■bl6°40', 
soluble in 5 vols. 80% alcohol Its odour indicated that methyl- 
chavicole was the chief constituent, and that very little anethole was 

present. 

Xmm atkammiicum, Jacq., herb from the Harz mountains yielded 
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0'88% of a deep reddish-brown oil, D]| 0 9053, I'BOSHTj aoid 
8'8, ester number 63'1, soluble in 3 vols. of 90% al<^bo], which 1 
a celery-like odour, and on keeping deposited crystals, m. p. gjo 
(guaiacoll) 

The Eapoi't also contains a rdsumd of recent work on the chemistry, 
pharmacology, etc., of essential oils and their constituents. 

. T. A. H, 

FEsaential Oils.] RonaE-BEMRAUD Fils (Sd. Ind. BuU., 1912 , 
[iul 6, 3—191 ; 1913, [iii], 7, 3—147).— C'afaminrta NtpOa, Lk, 
and Hoff., grown in Sicily, yielded 0'1426% of a brown oil, ^ 0-924^, 
- 1 - 17°48', acid number 1-4, saj»ni6cation number 12-6, which has aa 
odour of pennyroyal, is soluble in 0*5 or more vols. of 80% alcohol, 
contains 20% of pulegone and 14% of alcohols, with a considerable 
quantity of a second ketone (menthonel). 

Lemon grass oils from Mayotte, distilled from Cymbopogm cftmlar, 
hadDi*; 0*8877- 0*9072, a -0°4'— 0°'6, ffldehydes 75*6 to 78% acd 
were insoluble in 90% alcohol. 

Basil oils from Mayotte had DjS 0*9630 — 0*9677, *1-0 56'— 0°58', 
acid number 0*7 to 1*4, saponiBcation number 5*6 to 6*3, esters 1*9 to 
2*2%, and were soluble in 3*0 to 3*2 or more vols. of 80% alcohol. These 
oils had an odour of anethole as well as of estragol. 

[Justin Dupont and Louis Labaune.] — With a view to ascertaimcg 
the cause of the anomalous results obtained in estimating aldehydes in 
essential oils by means of sodium hydrogen sulphite solution, the 
authors have investigated the action of such solutions on a large 
number of common unsaturated constituents of essential oils and {nd 
that many of these are wholly or partly converted into hydro- 
sulphonates when shaken for some time with aqueous solutions of 
sodium hydrogen sulphite. Among the unsaturatod substances which 
donot react in this way are hydrocarbohs (for example, f-pinene, limonece, 
and styrene), esters, ethers, teoeugenol, and ionones. The results 
with all the substances examined are tabulated in the original, 
The following were isolated, the sodium hydrogen suiphitt com- 
pounds of gsraniol C„H,80,2NaBS0j ; ^lo^s^^KaHSO, ; 

urpintol, CioH,80,KaHSO,*, methylhspUmons, C8H„0,NaHS08 ; they 
are all hygroscopic masses (compare Labbe, A., 1900, i, 149), and 
are stable, since they do not regenerate the original orgmc 
constituent on addition of alkali. In a second paper on the an^ysia ot 
citronella od the authors point out that in Boulei’s method for tne 
assay of this oU (A., 1912, ii, 1105 ; Schimmel & Co., A., 1912, >, 88U(. 
the results for citroneUal are liable to be rendered usaccurate y 
absorption of a larger or smaller portion of the geramol m w 
hydrogen sulphite solution. , 

Both “Bulletins” contain summaries of work recently publiMO^o 
essential oils. 

Theory of the Vulcanisation of OMUtohouo. ^I* 
Bsbkbtein (Zeitsch. Chtm. Ind. KdUnds, 1913, 12, 273 • 

pare A., 1912, ii, 1007).— A continuation of the discusaon 
tihwry of vulcanisation. It is shown that before vulwmsation occun 



-ORGAHIO CHEMISTRY, i. 747 

ijepolynieri8a^n of the oaoutehone must take place, s,nd that at 
tlje same time a< polymarUation :of the sulphur occurs. These two 
fhanges are shown to take place under the same conditions, whether 
thevulcanisatioa fe effected hy heat or by ultra-violet light. It is 
stated that the absorption of sulphur begins only when it has been 
converted into the insoluble form. It is also stated that the physical 
properties of the vulcanised product depend on the condition of 
j-.fjgjtion of the oaoutohouo at the moment of the formation and 
absor^on of the insoluble sulphur. J. F. S, 

Biochemical Syntheaia of Al^lglucosides (n-Glucosides) by 
meana of a Ferment (a-Glucosidase) contained in Air-dried, 
Bottom Teaet : a-Propylgluooside and a-Allylgluooside. Emile 
B ooaqUELOT, Esnei HiaissEY, and Maeo Brtdel {Oompt. rend., 
1913, 156, 1493 — 1495 ; J. Pharm. Ghim., 1913, [vii], 7, 525 — 529. 
Compare this vol., i, 323* 428). — a-Propylglueotide, crystallising in 
long needles, having a bitter taste, Mp + 140'8°„and a.aUylgliicoside, 
colourless needles, m. p. 85 — 90°, [ajo -H 131'72°, are obtained by the 
action of a-glucosidase on solutions of dextrose in water containing 
15 ”^ of the respective alcohols. They are' both very soluble in water, 
and are readily hydrolysed in aqueous solution by the above ferment. 

W. G. 

Biochemical Synthesis, by means of Emulsin, of a Gluooside 
Isomeric with Salioin, j8-Salioylglucoside. Emile Bourquelot 
and Henbi HiEiasEY (Compt. rend., 1913, 156, 1790 — 1792). — 
Emulsin acts on a solution of salicyl alcohol and dextrose in acetone, 
containing 20% water, giving fhalicylglucoaide, which is finally 
obtained crystallising in long, colourless needles, [ajp - 37 5°, the 
melting point varying coneiderably with the rate of heating. It is 
odourless, but possesses a bitter taste and is soluble in water, crystal- 
lising with dHjO. It reduces Fehling’s solution and gives a violet 
colour with ferric chloride, which does not disappear on shaking with 
ether. The yield of glucoside varies with the dilution of the acetone 
and the amounts of alcohol and dextrose used, the presence of an 
excess of alcohol favouring the synthesis. The glucoside is readily 
Ibydrolysed in aqueous solution hy emulsin. W. G. 

Oerebrosides of the Brain. III. Hans Thiebfelder (Ztilsch. 
physiol. CKm., 1913, 85, 35 — 58. Compare Loening and Thierfelder 
A., 1911, i, 898 ; 1912, i, 372). — Prolonged treatment of cerebrone 
with barium hydroxide is shown not to produce any marked change. 
The cerebrone fraction is found to consist of a crystalline and an 
amorphous component which have the same composition and optical 
rotatory power, but differ in solubility. The name cerebrone is retained 
tor the crystalline substance and that of phrenosin restricted to the 
amorphous form. In addition to the cerebrone fraction the use of a mix- 
ture of chloroform and methyl alcohol as solvent resolves the mixed 
cetebrosides into a very soluble fraction and a fraction of intermediate 
solubility to which the term kerasin is applied. Acid hydrolysis of 
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this fraction shows it to be broadly similar to cerebrwie. It 
about 20% of galactose, some quantity of dimetbyls|ihuigosus jg 
sulphate, and kerasinic acid, Oj^H^jOj, which crystallises in aleadet 
long needles, m. p. 77 — 78°. ' E, F. A. 

New Derivatives of Artenaisin and Santonin., Esmoo Emm 
and Temistocle Jona {Chm. Zentr., 1913, i, 1773 from Rend, ,y(u 
Chim. Ital, 1913, 5, ii, 52—53. Compare Weinhaus and Oettingej' 

this Tol., i, 474, and Wedekind and ^niers, this vol., i, 476) Thsss 

substances have been reduced by Paal’s method. Ttirahydroarteiiutm 
CjjHjgO,, forma lustrous leaflets, m. p. 192—193°, and tetrabydro- 
santonin has m, 153 — 155°. Both compounds are stable towards 
permanganate. J. C. V. 

“Tecomin." Otto A. Oesteele {Arch. Pharm., 1913, 251 
301 — 303). — The colouring matter described under this name by Lej 
(T., 1901, 79, 284) as occurring in the wood of Bignimia teeom (Ipd 
wood or Ip4-tabaco wood) is now shown to be lapachol. The later 
' also occurs in the timbers of Toeoma Ipi, Mart. (Ipd preto), and Team 
ochracea (Ipe amarillo), but not in greenheart wood, derived from 
NeOamdra Rodiaei. The usual source of lapachol is "Surinam 
greenheart ” derived from Bignonia leucoxylon (compare Stein, Jahnik, 
1866, 651). T. A. E 

[Bibirubio Acid and Derived Substances.] Hans Fischib 
{Ber., 1913, 46, 1674—1577. Compare Piloty, this vol., i, 600).- 
Polemical. In regard to disputed questions of nomenclature, the 
author’s proposals are as follow : (1) the acid C,yHjjOjNj (Fischer and 
Rose, A., 1912, i, 575) is bilirubic acid ; (2) the acid CjHjjOgN (Piloty 
and Thannhauser, A., 1912, i, 736) is fsophonopyrrolecarboiylic acid; 
(3) if, as is probable, xanthobilirubic acid is identical with Pilotj's 
dehydrobilirubic acid (dehydrobilic acid, Piloty and Thannhauser, 
A., 1912, i, 925), then the latter name should be adopted. R. V. S. 

Conetitution of Lutein. Cesahe Seeono {Chm. Zentr., 1913, i, 
1198; from Arch. Farmacol. Sperim., 1912, 14, 509—511. Compare 
A., 1911, ii, 1006). — The opinion expressed by Willstatter and Escha 
that lutein from the yolks of eggs is a xanthophyll (A., 1912, i, 125) 
cannot be reconciled with that of the author who believes it to bo an 
ethereal combination of cholesterol with unsaturated fatty acids. 

J.C.W. 

Angostura Alkaloids. Decomposition Experiments with 
Cusparine. Jones Teogeb and W. Beck {Arch. Pharm., 1913, 251, 
246—290. Compare A., 1912, i, 895).— Further analyses of cusparme 
and of its derivatives show that this alkaloid has the formula 
C.jH.rO.N (compare Ebmer and Behringer, A., 1884, 641, an 
Troger and Muller, A., 1910, i, 414). Further descriptions of W 
purification of this alkaloid and of the isolation of galipoidine and o a 
new alkaloid are given. , . . 

Cusparine, CijHiyOjN, appears to be trimorphic, since in addition 
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(lie two forma alrea'iy described (toe. cit., and A., 1911, i, 482) a 
jfyataUismg id long, pale yellow needles, m. p. 91—92°, was 
u -ned bv slow oryetallieation from light petroleum. The oxalate, 
r TT 0 UHA P- eryetallises in sulphur-yellow 

from water and is efflorescent. The sttceinafe, B2,CjHg04,4^H20, 
80° crystallises in greenish-yellow needles, loses water on stand- 
” a desiccator and becomes anhydrous and colourless ‘when 
from alcohol and then melts at 1 1 3°. The mafale, 6,0^11^05, 
152° forms heavy, prismatic crystals from water. The tartrate, 
n 0 IH 0 m. p. 161—162°, forms yellow, microscopic crystals 
from water. The citrate, B,CjH50„ m. p. 174° (decomp.), crystaUises in 
1 sulphur-yellow, prismatic needles. All these organic salts on 
melting jneld pyrocusparine, CijHjjOjN, m. p. 255°, which crystallises 
f m alcohol in masses of slender, colourless needles (com^e 
tekurts and Frerichs, A., 1904, i, 84), and yields well-crystallised 
Tits' hydrochloride, B.HCl, m. p. 207°, stellate groups of colourless 
.„j[les «to(mtoAfon<to, Bj,HjPtClj, m. p. above 150° (decomp.), 
reddish-yellow, glancing needles. Cusparine metbiodide, m. p. 190°, 
vellow prisms ; ethiodide, m. p. 206—212°, yellowish-brown, prismatic 
crystals and the n-propyl iodide, m. p. 187° (decomp.), yellow prisms, 
were prepared. These on treatment with silver hydroxide or potassium 
hydroxide do not yield as Beckurts supposed (A., 1896, i, 66) the 
corresponding alkylcusparines, but the same ismeride of cusparine, 
m p 194°, crystallising from alcohol in colourless, prismatic needles, 
containing’ water of crystallisation, which is lost at 105°. This 
substance yields a platinichloride, m. p. 185° (approx.), crystallising in 
microscopic needles and with nitric acid yields a mtro-compound, 
C H 0 Nj, m. p. 234—235°, which forms greenish-yellow crystals 
frL 'alcohol. Cusparine is optically inactive, does not react with 
hydroxylamine, yields no dehnite products when treated with acids or 
alkalis in closed vessels at 100° and in common with pyrocusparine and 
"nitrocusparine" (Troger and Runne, A., 1911, i, 482) contains no 
•OH group. When heated for several days at 1 00° with nitric add 
(D = 1'075), cusparine ^elds an add, C|jHj 05 N,H 20 , m. p. 271 272°, 
which is probably a hydroxyquinolinecarboxylic acid, since on heating 
at 300° it loses carbon dioxide and furnishes a base from which a 
jhtinicMoride, (09H,0N)2.HjPtCl5,2Hj0, m. p. 220° (decomp.), form- 
ing yellowish-red crystals, was obtained. On distillation over zinc 
dust the acid yielded quinoline (identified by means of the platini- 
cbloride). On the basis oT these results a skeleton-formula for 
cusparine is suggested. 

. When galipoidine is examined by Zeisel’s method it yields less 
methyl iodide than is required for 'OCHg in the formula 
(A., 1911, i, 482). 

In the purification of cusparine a fourth alkaloid, Ci^HjjOjN (1), 
m. p. 186°, crystallising from boiling alcohol in sulphur-yellow, rhombic 
crystals was obtained. T. A. H. 


Oarpiline or Filosine. Smils Leqer and FBEDiifAiiD Koquus 
{Compt. rend., 1913, 156, 1687 — 1689). — The_two bases, one soluble 
and the other insoluble in water, obtained by heating^carpilinq wi,tb 
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water in a sealed tube at 140“ for tan hpurs (compare this' vol, j 
are shown to be identical with the pilosinine and anhydropilogfaiB I 
Pyman (compare T., 1912, 101 , 2260). Wq” 


Ephedrine. Eenst SgnMinr {Arch. Pharm., 1913, 261 , S20),^ii 
is shown that the asymmetry of ephedrine and ^-e^hedrine cannot be 
solely dependent on the •CH(OH)- group, since the conver^on oi tbi 
into a 'OHj* group does not destroy the optical activity. . 

A halt, CioHijN (hydrochloride has [o]b + 19-14“), has been prepay 
by treating ephedrine hydrochloride with phosphorus pentabromide 
and reducing the bromidt, CjoH„NBr,HBr (glistening leaOets), »itb 
zinc and hydrochloric acid. This bromide on. treatment with silv® 
nitrate does not regenerate ephedrine, but gives ^-ephedrine, o 
117°, Wd +49-45“ (compare A., 1912, i, 644). The optical aotlvitj of 
the base CjoHjjN must be due to the -CHNMe group (compare Emde 
A., 1909, i, 77 ; Gadamer, iUd., i, 49), which, moreover, cannot bs 
situated at the end of the -CjHj chain. T. A. H 


The Homologuea of Morphine, Codeine and Dionine, and 
Some of their Derivatives. Friedrich Feeeein {Ohim. kmir 
1913, i, 1696 — 1698). — Attempts' have been made to prepare j' 
hydroxycodeine by the elimination of the ammo-group from amino- 
codeine and to obtain nitroethyl- and aminoethyl-morphine.- Vonsen 
ichten and Weilinger (A., 1905, i, 642) obtained diacetylaminocodeine 
by the reduction of nitrocodeine with tin and acetic acid, whereas tba 
mono-derivative, has now been obtained by the sain# 

method. It yields a hydrochloride and a sulphate, and also amtyhimm- 
codeine mtihiodidt, CjiHjYOjNj^as a white substance, m. p. 215—216“ 
which is converted into triacetylaminometbylmorphol {ibid.) on heatiog 
with acetic anhydride and silver acetate. When nitrocodeine is 
reduced by stannous chloride, however, the product is (imtnoc»d«TO, 
CijHjjOjNj, which forms pale yellow crystals, m. p. 224“ and gives 
what is probably a hydroxy-compound on diazotising and warming. 

Ethylmorphine (dionine) has also been nitrated. Nitroethylimryhm, 
yellow crystals, m. p. 166—167“; amimthyl- 
morphint, obtained by reduction with stannous chloride, has m. p, 
115 — 116“; acetylaminoelhylmorphine, by reduction with tin and acetit 
acid, forms a pale yellow hydrochloride ’, and diacetylamimA^- 
morphine, CjjHjgOjNj, prepared by acetylating the amino-compouni, 
has m. p. 156“. 

All these substances give very similar reactions with formaldehyde- 
sulphuric acid, Froehde's and Erdmann's reagents. J. C. W. ^ 

Action of Acylamino-acid Chlorides on Ethyl and Methyl 
Sodiomslonate and Ethyl Sodiocyanoacetate. II. Fsnsi 
Pfaehlee {Ber., 1913, 46 , 1702 — 1716. Compare this vol., i, 622 ).- 
A mixture of a benzene solution of pbthalyiglycyl chloride with ethyl 
sodiomalonate (compare Gabriel and Colman, A., 1909, i, 491) gives* 
clear liquid from which during several days there separate the sodin 
derivative of ethyl y-]dUhalimino-^ ketopropanedicarhoxylate, 

CaHg<^N"OHj-CO-CH(COjEt)j, 
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ms m. p 68rr68'6°; this ester with an alcoholic* solution ot 
I*?. ’ gtiioxide yisMs needles of the sodium derivative, whilst it 
^ elves ia squeons ammonia eolation shortly depositing the ammonium 
H ivative, decomp, at 210°, m. p. 265—260°; it has an acid reaction, 
oives' a deep red coloration with ferric chloride in alcoholic 
*"1 tion’ in chloroform solution it reacts with bromine, forming a 
iLlo-derivative, CijHijOjNBr, needles, m. p. 122— 122-5°, whilst the 
Tfresponding cWonwmpound forms needles, m. p. 95—96°. The 
■ ndium derivative when boiled with water and the solution acidified 
^ ■ Ids phthaljlglyoine, whilst the ketonic acid is decomposed hy boiling 
^ith concentrated hydrochloric acid with the production of amino- 
Metone hydrochloride. When heated for six hours at 185° with 
■ 1 chloride, the sodium derivative is converted into ethyl 

^.^jMmino-^^kMo-a-hmzylpropaned^r^ 

C6H*<^2>N-CHj-CO-C(CHjPh)(CO,Et)„ 

cubes, m. p. -fiS” The tree eater, ethyl phthalylglycylmalonate, 
when' warmed with water at 100°, undergoes hydrolysis with 
subsequent loss of a molecule of carbon dioxide, giving rise 
io ethyl y-phthadiminoacetoacetale, m. p. 110°; this gave a colora- 
tion with ferric chloride, but no metallic derivatives could be 
isolated ; the aa dtiromi^derivative, 

CcH,<^^N-CH,-CO-CBrj-C02Et, 
m p 87—88°, was obtained by direct substitution in chloroform 
solution. 

Phthalylglycyl chloride in benzene solution readily reacts with a 
bimolecular proportion ot ethyl sodiocyanoacetate ; the sodium deriv- 
ative which separates, on treatment with hydrochloric acid, yields the 
tree ethyl y pliAaMmino-a-cyano-P-ktU>-n-lmtyrate, 

' CcHj<^Q>NH-CH,-CO-CH(0N)-CO8Et, 

needles, m. p. 148—149°; on boiling with water, this substance 
undergoes oonaiderable change, and after a few hours pure phthalic 
acid is obtained. 

The clear liquid, obtained by mixing ethyl sodiomalonate an^ 
phthalyl-jS-alanyl chloride in benzene slowly deposits the sodium 
derivative of tthyl 

CA<^NH-CH,-CE5-CO-CH(COsEt), ; 
the free ester, needles, m. p, 68 — 69°, can be liberated by hydrochloric 
acid; it is a strongly acidic sat^tance, which with ferric chloride 
gives a red coloration, and when boiled with water yields ethyl 
S-phthalimino-jS'keto-n-valerate, m. p. 121 — 122°. 

Phthalyl^nylglycyl cWoride, m. p. 141 — 143°, was prepared by 
treating the acid with phosphorus pentachloride ; its interaction with 
ethyl s^iomalonate yielded the sodium derivative of sihyl y-pAlAaftmirio- 
/J-faio*y^Atfnyfpropanedi«M*6o^ 

CeH4<^N-CHPh-C!0-CH(CO,Et), ; 

the free ester, leaflets and prisms, m. p. 104 — 106°, is acid in reaction, 
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and gives d red colour with ferric chloride ; wnen ixniea with a mijti,^ 
of concentrated hydrochloric acid and acetic acid it uhder^s 
producing a-aminobenzyl methyl ketone. 

a-PhthaliminoKi-ethyl-n-butyryl chloride and ethyl 
give as reaction product the yellow aodiitm salt of Uhyl 
^■lctto-y-tthyl-n-pentan«dicarhMylait, 

C6H,<^N-CEt,-CO-CH-(COsEt), ; 

the free ester, prisms, m. p. 72 — 73°, gives the ferric chloride reactioj 
hut is not appreciably acidic ; unlike the esters described above, nteg 
warmed with sodium ethoxid^ it undergoes rearrangement, yieldicg aa 
acid svhstanct, which from analogy with the corresponding peiB-dimethjl 
compound (Pfaehler, loc. dt.) is probably a pyrrolidone derivative of 

CO^^H'CO Et 

the structure COjEt-CjH^'CO-N-^j,^ * . In the original 

preparation, involving the acid chloride and ethyl sodiomalocate, the 
sodium derivative produced is accompanied by a substance, cubical 
crystals, m. p. 229—230°, insoluble in water, which proves to be 
a-plU}uilimino-a ethyl-n-butyric anhydridt, a remarkably stable substance, 
which is not affected by phosphorus pentachloride or boiling water or 
alcohol. Another by-product occurring in smaller quantity is slU 

C.H.-CiClCOaEth 

benziyyUMdMybpymImscarhxyhIe, i >C0, a lemon- 

yellow substance, m. p. 85 — 85’5°, which is obtained in larger quantity 
if the reaction mixture is kept for a longer time under benzene con. 
taining an additional quantity of ethyl sodiomalonate. The nerroel 
ester, m. p. 72 — 73°, when boiled for thirty minutes with hydriodic 
acid (b. p, 127°) undergoes scission, yielding methyl a-amino- 
a-elhyl-n-propyl ketone hydriodide, short, columnar crystals, m. p, 
184 — 186° ; hydroMoride, silky needles, m. p. 236— 236'5° ; jMm- 
clUoride, lemon-yellow needles, m, p. 188° (decomp.); pierate, yellow 
needles, m. p. 166° ; benzoyl derivative, needles, m. p. 80—81°; the 
free base has an odour resembling that of turpentine. 

Methyl sodiomalonate behaves like the corresponding ethyl compound 
towards phthaliminoethylbntyryl chloride, producing as by-product 
'• the same acid anhydride as mentioned above, together with the loiim 
derivative of methyl y-jdUhalimino-p-keto-y-ethyl-n-pentanedictiTbozykle 
as main product ; the free ester, prisms, m. p. 97 — 98°, is neutral, but 
gives the ferric chloride reaction ; with sodium ethoxide it shows the 
same behaviour as the ethyl ester, whilst its sodium derivative when 
heated vrith methyl iodide in acetone solution is converted into 
S-phihalimino^keto-yetAyl-D-hexane-pP-dicarboxylate, 

CjH,<^>N-CEtg-CO-OMe(COsMe)2, 

needles, m. p. 113 — 114” which gives no ferric chloride re^tion. 
Again, like the ethyl ester, the methyl ester in benzene solution is con- 
verted by theactionof methyl sodiomalonate intonwiAy/ henssoyU'fi^duthyi- 
p^olonecarboxylaU, lemon-yellow needles, m* p. 109 — 110°; this and 
idea the corresponding ethyl ester are gqpyerted by Jjydrobromic acid mto 
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,-MpyrroUm$b«m« acid hydtohromide^ yellow cubes, m, p. 314° 
(decomp. )i which ' by the action ■•of water or alkali yields dklhyl- 

^rrokmikrmu add, ^ ^ prisms and leaflets, 

ffl n 184 - 5 — 186° (decomp.) ; this on heating to 200° passes into the 
” C H -C^OH 

corresponding laetom (btnMyltiuditthylpyrrobne), qq— N-CE tc^*^*^’ 
colourless needles, m. p. 71°. 

j.phthalimino-a-methyl-n-butyryl chloride in a similar manner with 
ethyl sodiomalonate gives the corresponding pUhaliminormthylbutync 
(uAydrde, cubes, m. p. 183°, insoluble in water, together- with the 
espected sodium derivative, from which carbon dioxide liberates ethyl 
y.pkthdmino-p-lido-y^thyl-n-perU(jmedkarhoxylaiei 

C,H^<^^N-CMeEfCO-CH-(COjEt)2 ; 

this is a neutral oil which gives an intense coloration with ferric 
chloride. When this substance is heated in alcoholic solution with 
sodium ethoxide, or its sodium derivative heated in alcohol, a soluble 
sodium salt is produced, from which hydrochloric acid frees an isomeric 

pyrrolidine derivatim, ^i^^^^l^^^-N-CO-CgHpCO^Et, m. p. 110°, 

which on heating with dilute acid is converted into carbsthoxybenzoyl- 
mthylethyltelramic add [ethyl 3 :5-di}ceio-\-bentoyl-2-rmth}/l-2-eihylpyr 

rolidine-o-carhoxylale], ^Q_pjj^^^N‘C 0 ’CjH 4 'C 02 Et,an acidic sub- 


stance, m. p. 186—187°. The application of sodium melhoxide to 
the same oily ethyl peter, or of methyl alcohol to its sodium derivative 
in a similar manner, causes a replacement of ethyl by methyl, the 
pyrrolidine derivative, prisma, m. p. 139 — 140°, produced being of the 

structure ; the acidity of this 

substance is suSlcient to cause its aqueous solution when heated to 
eliminate the carbethoxy-group with formation of methyl i:5-diketo- 
i-himoyl-2-methyl-2-ethylpyrTolidine-o-carboxylate, 

•CO-OjHpCOjMe, 


CH,- 


-CO,. 


CO-CMeEr 


m. p. 209°, which reacts with bromine in chloroform solution, giving a 
neutral diiromo-derivative, m. p. 166 — 167°, by displacement of the 
methylene hydrogen atoms in the ring. 

u-Phthalimino-o-methyl-n-butyryl chloride reacts with methyl 
•sodiomalonate, yielding needles or prisms of methyl y phAalimino-p-keto- 
tmethyl-n-pentanedicarboxylaU, m. p. 98—99°, which colours ferric 
chloride blood-red. This substance with sodium ethoxide undergoes 
rearrangement into a pyrrolidine eompmnd, 

)-CO^ 


CH(COjMe) 
CO CM 


CMeEt' 


>Il-C 0 -C 8 H,'C 05 Et, 


I m. p. 108 — 109’' (of which an isomeride, m. p. 139 — 140°, has 
been described above), which when boiled with water yields the 
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pyrrolidiae derivative, m: p. i§6— 187°, described bf^er. 
methoxide od the other hand yields a compound, ' ' ' 

VJ^^^^^>N.CO-C,H,.CO,Me, 

prisma, m. p. 146 — 147°, which is more acid in character than acetic 
acid, and which easily loses the carbomethoxy-group, placing the pvr 
rolidine derivative, m. p. 209°. " 

The action of ethyl sodiocyanoacetate on o-phthalimino-a-methvl 
»-butyryl chloride gives a yellow sodium derivative, from which acetic 
acid liberates ethyl y-phthalimino-a cyano-fi lceto-y-methyl-h-hexocUe, 

C,Hi<:^'°>N-CMeEt-CO-CH(CN)-COjEt, 

CO 

m. p. 140°; this loses carbon dioxide when boiled with water, but the 
decomposition is' not a simple one. 


chloride and excess of ethyl or methyl sodiomalonate occurs under I 
same conditions with the phthaliminomethylbutyryl compounds, MeAyl 

hentoyleaemethylethylpyrrolonecarboxylate, ^ 

forms yellow prisms, m. p. 130—131°; the corresponding yellow tthd 
ester forms prisms, m. p. 112°. Both these esters react with hydro- 
bromic acid, D 1'48, producing methylethylpyrrolondmzoie and 
hydroiromide, yellow needles, from which alkali in theoretical 

CO cn 

quantity separates the free aoid, 


m. p. 177° (decomp.), which above its m. p. passes into UnzoylmmsAyl- 

ethylpyrrolone, 9 *^* 9 needles, m. p. 94—96°. 

tX)— N-CMeEt 

It methyl yphthalimino-/J-keto-y-methyl-n-pontanedicarboxylate is 
submitted to the action of methyl iodide in boiling acetone solutioa 
it is methylated to methyl ipIMalmino-ydieUmelhyl-n-he'Mne-^^- 

dicarboxyUUe, CgH,'<*^®^N’CMeEt'CO'CMe(COjMe)j, prisms, m. p. 
CO 

104° ; this substance, which gives no ferric chloride reaction, is con- 
verted by boiling hydrochloric acid into oily y-amino-y-rntthylhexanAm, 
NHj-CMeEt-COEt, 

hydrocMoride, crystalline ^pierale, leaflets, m. p. 147 — 148°. D. F. T. 


3-Nitropyridine and some of its Reduction Products. Fmz 
Feiedl (Monatsh., 1913, 34, 769 — 767), — The nitration of pyridine 
(A., 1912, i, 299) is most conveniently effected by the gradual addition' 
of a solution of potassium nitrate in nitric add (D 1‘5) to a mixture of 
pyridine with an excess of sulphuric add at 290 — 300°. It has already 
bMn shown that the product, 3-nitropyridine, is convertible by energetic 
reduction in add solution into S-aminopyridine, but it is now found that 
the analogy to nitrobenzene is still greater, extending to the succeseire 
formation of an azoxy-, azo-, and hydrazo-derivalive when reduced in 
alkaline media, 

3-Nitropyridine forms colourlese needles, m. p. 41°, b. p- 216 i 
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“■ !*• hygroscopic 

crystals; av/riehlwfiit, yellow needles, m. p. 140“; phtinwMoride, 
kind yellow needl^ d^mp. at 264°; argentonitrate, 
(0,H,0^,),.AgN0„ 

colourless needles, m. p. 176— 176°. 

When 3-nitropyridine is treated with a boiling solution of 
arsenious oxide in aqueous eSdium hydroxide under reflux, it is 
reduced almost quantitatively to the corresponding azoxypyndine, 
Eilky needles, m. p. 130 — 131°, to a yellow liquid, which can be 
further reduced by zinc dust and alcoholic sodium hydroxide to azo- 
pyfvline, orange-red needles, m. p. 142°, the yield again being almost 
the theoretical. The application of sodium methoxide as reducing 
agent for the production of the azoxy-compound and of iron filings for 
the azo-compound is unsatisfactory, yielding a complex mixture in 
each ease and oonsequentiy an impure product. 

If azopyridine is treated with zinc dust and boiling aqueous alcoholic 
sodium hydroxide in an atmosphere of hydrogen, reduction occurs with 
the formation of an 80% yield of hydrazopyridins, colourless needles, 
in, p. 202°; the pure substance is stable, but in alkaline alcoholic 
solution it undergoes atmospheric oxidation, especially readily on 
warming, with the production of azopyridine. It was not found possible 
to reduce hydrazobenzene further. 

Partial nitration of pyridine occurs when nitric acid vapour is led 
into boiling pyridine nitrate, but there are formed simultaneously with 
3-nitropyridine, also three other basic substances, m. p. 80°, 120, and 
258“ respectively ; oxides of nitrogen in place of nitric acid lead to a 
aimilar result. Pyridine sulphate likewise gives a little 3-nitro- 
pyridine, but the main portion of the product consists of an oily 
mixture, b. p. 240 — 300°, of basic nature, from which could be isolated 
a bm, woolly needles, m. p. 110°; nitrate, m. p. 246°; the base is very 
resistant to oxidising and reducing agents, and it is possibly related to 
the polymerised nitropyridine obtain^ by Spencer (P., 1903, 1 9, 79). 

D. F. T. 


Syntheses of the Indole Group. IV, Basic Properties of 
Indoles, and Polymeridee of Indoles. Bbbnabdo Oddo [GassteOa, 
1913, 43, i, 385—394. Compare A., 1912, i, 649), — The publication 
of the author’s results on polymeric indoles has been anticipated to 
some extent by that of Keller (this vol., i, 403). Di-indole hydro- 
chloride (compare Keller, lot. eU.) is a microcrystalline powder, m. p. 
180°, forming a yellow liquid. It ran be prepared by the prolonged 
action of dilute aqueous hydrochloric acid on indole at the ordinary 
temperature, or by treating indole with concentrated hydrochloric acid 
for a few minutes, as well as by the action of hydrogen chloride on an 
anhydrous ethereal solution of indole. 

<t-Methylindole hydrochlaridt, 0,H,N,HC1, may be obtained by the 
action of hydrogen chloride on an anhydrous ethereal solution of 
o-methylindole. 

The author gives also the results of some preliminary experiments 
regarding the power of indoles to form simple or double salts. 

K. V.S. 
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CoDdenaation of Primary and Secondary Aromatic Ajbibjj 
with Mesozalio Esters. Synthesis in the Indole Series. Alfbej 
OoYoxand J. Mabtinet (Oompt. nnd., 1913, 156, 1626— 1628),^ 
Schmitt (A., 1905, i, 585) and Curtiss, Hill and Leins (A., i, 
366) obtained anilino-derivatives of the type NHPh’0(00jE) .QJ, 
NPh:0(C0jIl)2; NHPh-C(Cq,E) 5 -llHPh by) tte interaction qf 
arocdatic amines with mesozalic esters. The authors hare, howev® 
obtained, as principal product of such reactiom’ 
an ester of dioxindole-3-carboxylic acid (annenj 
formula), which is saponified by aqueous potassinn 

hydroxide in the absence of sir, giving the cw. 
responding diozindole, carbon dioxide being 
eliminated. In an open vessel oxygen is rapidly absorbed, and the 
product formed is the corresponding isatin. The amine is warmed 
with the mesoxalic ester in acetic acid solution at 60° for one hour, and 
then the acid and residual amine are removed by steam. Prom the 
product any phenyltartronie acid produced is extracted with hydro, 
chloric acid, and the residual indole derivative is crystallised from 
ether. 

From p-toluidine the authors have prepared methyl 5 -methyldminUe- 
Z-carhoxylale, m. p. 251°, the ethyl ester, m. p. 212°, Z-tMthyldumniek^ 
m. p, 210°, and the corresponding isatin. 

From ^-naphthylamine, methyl Z-hydroxy-i-ketodihydroc^^-ju^hiJia. 
dole-Z-carboxylate, m. p. above 300°, the ethyl ester, m. p. 210° sad the 
corresponding dioxindole and isatin. < 

From methylaniline, methyl 1-methyldioxindole-Z-earioxylale, m, p, 
217°, the ethyl ester, m. p. 130°, methyl p-m^ylaminopImyUartrQmlt, 
m. p. 85°, and the dioxindole and isatin. 

From ethylaniline, ethyl l-ethyldioxindole-Z-carboxylate, m. p. UP, 
ethyl y-ethylaminophenyltartronate, m. p. 65°, the dioxindole, end 
isatin. 

From ethyl-/3-naphthylamine, ethyl 2-hydroxy-Z-keto-\-ethyldihyite 
Pfi-naphthindole-Z-carboxytate'm. p. 181°, the dioxindole, m. p. 172°, and 
the isatin, fine red needles, m. p. 173°. 

From tetrahydroquinoline, methyl 1 ; 7-trimethylenedioxnidolel- 
earboxylate (formula I), m. p. 188°, the ethyl ester, m. p. 174°, l.'i- 
trimethyleTiedioxvndole {ioTmn\aH), m. p. 160°, and l:7-ie'imethyleneisfilk 

(formula III), deep red prisms, m. p. 195°. 



/\ k 

I I |V 


\ 

CH. 


CHj 

(I.) 


/\- 


A7f. U 


\/ 


OH-OH 

CO 


ch^I^ch;- 

OH, 

(II.) 


CH, 


YY 

OH, 




CH, 

(III.: 


W.G. 


l-Methylisatins. Mobitz Kohn and Alfons Ostebsst® 
(Monatsk, 1913, 34, 787-794).-In the preparation of 
isatin. from isatin there is no necessity to isolate the mterm 
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sodium derivative of mtia (compare Heller, A., 1907, i, 442), and the 
subsequent reaction with methyl iodide in a sealed tube can also be 
avoided. If isatin is treated with the calculated quantity of 26% 
jicthyl-alcoholic potaesium hydroxide, the separation of the blue 
potassium derivative gives rise to a paste which on the addition of 
methyl sulphate (under reflux) enters into reaction so vigorously that 
the mixture boils , l-methylisatin can be easily separated from the 
reaction mixture (compare Friedlander and Kielbasiuski, A., 1911, 
i, 1021). 

Following a similar course S-bromoisatin can be converted into 
h-hromo-l-mtiKylUatin, red, microscopic needles, m. p. indistinct at 164°, 
and 5 : 7-dibromoisatin into 5 : T ■dibromo-l-methylisatin, red, microscopic 
needles, m. p. indistinct at 171°. In these cases the sodium compounds 
react less vigorously with methyl sulphate than does ' the sodium 
compound of the unsufastitubed isatin. 

If carefully dried methylisatin is treated in boiling acetic anhydride 
containing a little acetic acid, with small quantities of zinc dust until 
decolorisation is complete, diacetyl-l : I'-dimethylisatyd, 

NMe<°«^£X!(OAo)-C(OAe)<°^^NMe, 

colourless, rhombohedral crystals, m. p, 218—220°, is obtained. 

l-Methylisatin reacts with magnesium phenyl bromide in ethereal 
solution, giving a yellow, miorocrystalline tvistmce, 0,, H„ON, m. p. 

C H ‘CPh ^ 

U5°j this is probably of the structure PTuduced by 

elimination of the elements of water from the ditertiary alcohol first 
formed by the action of the Griguard reagent on the two ketonic 
groups. D. F. T. 

Some Derivatives of cyoloHexanone and the Three Methyl- 
cyclohexanones. Vincenzo Squintani (Atti R. Aeoad. Sci. Torirto, 
1912-13, 48, 675 — 686. Compare Guareschi, A., 1911, i, 792). — On 
warming a mixture of cyclohexanone, ethyl cyanoacetate, and an 
alcoholic solution of methylamine, oa'-dicyunocycloAeaiane-l : l-diocclo- 

mthylimide, produced ; 

it has m. p, 175° Its aqueous solution, when neutralised by ammonia^ 
gives a blue precipitate with copper sulphate and a white, fiocculent 
precipitate with silver nitrate. When treated with bromine it yields 
a white, fiocculent compound, probably the dibrotnidef and when this 
is boiled with 10^ alcoholic formic acid, aji-dicyano-a^-cjoiohexane- 

mcinmelhylmid,, is formed; 

it is a white, crystalline substance, m. p. 222°. 

When a mixture of l-methylcyclohexaa-4-one, ethyl cyanoacetate 
and alcoholic ammonia is kept for some hours, an ammoniacal salt is 

sposited; from this, by the action of dilute acid, the imidt of 
<^-<iicyii7w-l-mthykjQlohexan6-A : i-diactiic acid, 

'fOL. OlV. i Q „ 
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m. p. 210 — 211°, is obtained. Its copper salt is a chestnut-coloured 
precipitate which becomes yellowish-green ; when it is made anhydroyg 
and heated, it assumes at about 120° a red tint, which disappears on 
cooling. The imide of m. p. 210 — 211° yields a difirowio-derivative^ 
from which aB-dicyano-aB-l-methylcyc\ohexane i : fouceinimide, ' 
„ .C(CN)-CO' 

m. p, 207—208°, can be prepared. 
aa-Dicya/no-l-methylcyc\okexane-4: : ^diaeetomethylimide, 

«TTTir-/CH2*CH2v^"^CH(CN)*CO'x^w| 

has m. p. 181—182°. It yields a crystalline fwmo-derivative, m, p 
137°, which on treatment with an aqueous solution of sulphurous acid 
gives aB-dieyano-aB-l-methyleyclohexane-i : i-suecinomethylimide, 

m. p. 182 — 183°. 

l-Methylcy(;i()hexan-2-one yields similar products. 

The ammonium salt, C|5Hjg02N4, obtained from 1-methyIcyc^ohexaD- 
2-one, ethyl cyanoacetate, and alcoholic ammonia has m. p. 165° The 
correspoDdicff aa! 'dicyano-\‘‘iMthylcyc\ok$X(in4'2 1 2'diacttiinidt, 

has m. p. 210°. Its copper salt is a rusty-red precipitate uhick 
turns bluish-green. 

aB Dicyano-aB-\ -methylcychhexano-i ; 2-succinimide, 
is a microcrystalline substance, m. p. 235 — 236°. 

aa -Dicyano-l’7mthylcyc\ohexa7ie’2 : ^-diacetomethylimide, 
basm. p. 181 — 182°. 

aa'-Dioyano-l-methylcychkexane-d ^-diacttorMihylimidt^ 

has m. p, 154°; in its preparation, a mhUance of m. p. 195—198“ is 
also met with. 


Preparation of Nitro-jV-alkylcarbazoles. Farbwebo vokji 
Meisteb, Lucius k BeOnino (D.R.-P. 259604).— The nitration ot 
.A^-alkylcarbazoles has previously given rise to a mixture of difficultly 
separable nitro-derivatives, but it is now found that if nitrous acid is 
employed definite compounds are obtained. . j v 

Mtro-9-6thylcarhazole, yellow crystals, m. p. 128°, is obtained « en 
9-ethylcarbazole (200 parts) in benzene (1000 parts) is mixed ffi 
concentrated aqueous solution of sodium nitrite, and 600 par s 
hydrochloric acid slowly added with efficient stirring 
temperature and the mixture subsequently boiled. 
coffitiAofe forms small needles, m. p. 147 — 148° ¥.M. 
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preparation of Arylanthraquinone Derivatives. Farben- 
wbbiken tob«. Fbiede. Eater & Co. (D.R.-P. 259037. Compare this 
vol.,i|S5 — 105). — i-p-roZuidtwo-l :2-anthratkmzole, dark blue needles, 
is obtained by boiling l^unino-4-p-toluidiDoanthraquinone-2- 
Biercaptan with benzaldehyde (3 parts) and nitrobenzene (3 parts) ; on 
sulpbonatioD it famishes a compound which dyes wool a fast .violet 
colour. „ . . 

The analogona compound from 2-amino-l.p-toluidino-3-thioanthra- 
quinone and benzaldehyde is obtained in brownish-violet prisms. 

F. M. G. M. 

Syntheses of Alkyloxymalachite-greens by means of 
Magnesium Aryl Haloids. Esil VotoJek and J. Matejka {Btr., 
1913, 46, 1765—1769). — The present work has been undertaken with 
the object of gaining insight into certain discrepancies observed in 
condensations with tetramethyldiaminobenzhydrol (Votocek and 
Jelinek, A., 1907, i, 245 ; VotoJek and Krauz, A,, 1909, i, 518). 
The use of Grignard’s reagents presents the advantage that operations 
can be performed at a comparatively low temperature. A series of 
alkylozymalachite-greens has been prepared from the magnesium 
derivatives of halogenated phenol ethers and Michler’s ketone on the 
one hand, and from methyl anisate and the magnesium derivative of 
pbromodimethylaniline on the other. 

p-Methoxymalachite-green, obtained by the action of magnesium 
p-anisyl bromide on an ethereal suspension of Michler’s ketone and 
subsequent decomposition of the product formed with hydrochloric acid 
and reduction with sodium hyposulphite, has m. p. 106°, and is 
identical with the compound prepared from auisaldehyde and dimethyl- 
aniline. The same substance is formed when ethereal solutions of 
magnesium p-dimethylaminophenyl bromide and methyl anisate (m. p. 
46°, b. p. 255°) are mixed. 

p-Ethoxymalachite-green is obtained in a similar manner from 
magnesium p-phenetole bromide and Michler’s ketone, and is identical 
with the substance produced from p-ethoxybenzaldehyde and dimethyl- 
aniline. 

ro-Methoxymalachite-green is prepared by the gradual addition of an 
ethereal solution of magnesium m-methoxyphenyl iodide to a boiling 
solution of Michler’s ketone in benzene and subsequent reduction to 
the leuco-base. It has m. p. 123°, and is identical with m-methoxy- 
letrametbyldiaminotriphenylmethane prepared from m-methoxybenz- 
aldehyde and dimethylaniline. 

o-Methoxymalachite-green, prepared from magnesium o-methoxy- 
pheuyl iodide and Michler's ketone, is identical with the product 
obtained from o-mcthoxybeuzaldebyde and dimethylaniline. H. W. 

Further Investigations of Alkyloxy- derivatives of Malachite- 
fireen. Emil Votocek and J. Kohler (Btr., 1913, 46, 1760—1769. 
^pare A., 1907, i, 245 ; 1909, i, 518 ; also previous abstract). — A 

> Bience has been previously noted between the leuco-bases obtained 

rem alkyloxybenzaldehydes and dimethylaniline, and those prepared 

3 e 2 
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from tetramethyl-jo-diaminobenzhydrol and phenolic ethers. This is 
now attributed to the transformation of the methoxy- into ths 
hydroxy-group under the conditions of the experiments. Thewofi; 
has been further extended to ethoxy-derivatives and to polyhydroiy. 
phenols 

Xetraethyidiaminobenzhydrol is prepared by I reduction of tetra- 
cthyldiaminobenzophenone by sodium and alcohol or by oxidation of 
telratthyldiaminodiphenylmethane, m. p. 41°, with lead peroxide. It 
condenses with phenol in the presence of hydrochloric acid, forming 

p'-hydroxy-p" •,p'''-letraetkyldittminolriphenylmtthane, m. p. 110— up 
which is also obtained by heating p-hydroxybenzaldehyde and diethyl- 
aniline with hydrochloric acid and a little alcohol at 125° for twebe 
hours. When oxidised with chloranil, it gives a green dye which 
becomes violet on addition of alkali. 

Tetraethyldiaminobenzhydrol does not react readily with anisole in 
the presence of hydrochloric acid, and does not yield a uniform product. 
On the other hand, anisaldehyde readily condenses with diethylanilinc, 
yielding p'-mthoxy-p " ; p'''-tUraeihyldmminotriphenylmethane, m. p. 65', 
In the hope of obtaining an abnormal base of betaine-like structure 
(A., 1909, i,.519), the substance was heated with hydrochloric acid it 
120° during two hours. The products of the action consisted of 
methyl chloride and p'-bydroxy-p" :p"'-tetraethyldiaminotripheiiyl. 
methane. Since hydrochloric acid was found to have a similar action 
in the methoxy-series, the supposed existence of a larger number 
of isomerides is disproved, and the supposition of a betaine-like 
structure is rendered unnecessary. 

p’-Hydroiy-p" : p'’'-tettamethyldiaminotriphenylmethane, m. p. 165', 
is obtained from p-bydroxybenzaldehyde and dimethylaniline, and ilsn 
from phenol and Michier’s hydrol. The same substance is isolated with 
difficulty from the product of the action of hot concentrated hydro- 
chloric acid on a mixture of anisole and Michier’s hydrol, the methyl 
group being partly eliminated during the reaction. That this is 
actually the case is proved by the isolation of the acetyl derivatire of 
p'-hydroxy.p" :p"'-tetramethyldiammotriphenylmethBne, m. p. 145—146' 
by the action of acetic anhydride on the above product, whereas, under 
the conditions employed, this reagent does not attack p'-methoxy- 
p" ;p'"-tetramethyldiaminotriphenylmetbane. The latter substancs 
evolves methyl chloride when heated with hydrochloric acid at 120’, 
and is converted into p'-hydroxy-p";p'"-tetramethyldiaminotriphenyl 

methane. When the last-named substance is acted on by methyl 
Bulphate, an impure product is obtained from which the hydroxy 
compound can be regained after repeated crystallisation (compar® 
A., 1909, i, 519). 

Similarly, the compound obtained from Miohler’s hydrol am 
phenetole, and that from p-ethoxyleucomalachite-green and hydrocbloni 
acid are shown to be p-hydroxyleucomalachite-green. 

The methyl group is also completely eliminated from m-metlioiy 
leucomalachite-greeu by treatment with hydrochloric acid 
daring two hours. o-Mcthoxyleuoomalacbite-green is not comp 
decomposed under these conditions. 
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^J)im^xylg«eomala<!h^-grtm, m. p. 129 — 130°, is obtained by the 
addition of an ethereal solution of magnesium p-dimetboxyphenyl 
bromiile to 'a solution of Michler’s ketone in ether and benzene, and 
subsequent reduction of the dye formed by means of sodium hypo- 
sulphite, whilst the same substance can also be prepared by the con- 
deusation of Michler’s hydrol and quinol dimethyl ether in the prepence 
of hydrochloric acid and alcohol, When oxidised by chloranil, it 
yields a green dye, stable towards alkalis. 

Michler's ketone may be condensed with catechol in the presence' of 
phosphoryl chloride, and the dye produced is readily reduced to 
lihydroxytetramethyldiaminotriphenylmethane, m. p. 162—163°. The 
jubstance is identical with that obtained from protocatechualdehyde 
md dimethylaniline, or from catechol and Michler’s hydrol. Under 
similar conditions, resorcinol yields a green dye, which becomes violet 
on addition of alkali; the corresponding leuco-base has not been 
obtained in the crystalline state. Quinol does not condense with 
Michler’s ketone under these conditions. 

The behaviour of these leuco-bases as photographic developers 
has been investigated. Reducing power is only observed in those 
cases in which the hydroxyl groups are in the ortho- or para-position. 

H, W. 

Influence of the Halogens on Phototropy in Hydrazones. 
II, Feedinando Geaziani (Aui R. Accad. Lincei, 1913, [v], 22, 
i, S23— 629, Compare A., 1910, i, 777). — The paper describes the 
hydrazooes derived from the three isomeric chlorophenylhydrazines. 

None of the c-compounds is phototropic, all the m-derivatives are 
phototropic, whilst four of the eight p-derivatives prepared are 
phototropic. 

Bemaidehyde-o-chlorop/unylhydrazom, CgH,Cl‘NH'NlCHPh, crys- 
tallises in minute, colourless n^les, m. p. 73°. 

Anmldehyde-o c/dorophenylhydraaione, CjHjCl’NH’NiCH'CjH^'OMe, 
is a white, crystalline powder, m, p. 67°. 

Guminaldehydeo-chlorophmylhydrazam, 

CsH^Cl-NH-N:CH-C,H,-CnMej, 
iorms slightly yellow needles, m. p. 67°. 

Cinmmaldehyd«-o-cldoroph«nylhydrazone, 

C,H,Cl-NH-N:CH-CH:CHPh, 
crystallises in flat, sulphur-yellow needles, m. p. 99°. 

Piperonaldehyde-o-cMorophenylhydraxone, 

forms slightly yellow, flat needles, m. p. 96“ 

Ardsaldehyde-m-chlorophtnylhydrazom, 

C,H,Cl-NH-N:CH-C5H,-OMe. 
crystallises in flat, colourless needles, m. p. 135°. 

Citminatdehyde-m-chlorophenylhydrasone, 

CjH,Cl-NH-N:CH-C,H,-CHMe2, 
forms flat, colourless needles, m. p. 131°, and is very phototropic. 

^^^^iamaldehydi-ia-chloropiienylhydrazone, 

OjH,Cl'NH-N:CH-CH:CHPh, 

IS a yellow, crystalline powder, m, p. 120°, 
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Piptronaldshyde-m-clUorophenylhydraxone, 

C8H,Cl-NH-N;CH-CeH,:Oj:CH8, 
forms minute, colourless needles, m. p. 96°; it is v«^ 
phototropio. 

Salieylaldehyde-m-chloroplienylhydrasone is very feebly phototropio 
p-TolualdehyiU-m-clUoroplienylhydrazoru, I 

CjH^CI-NH-NlOH-CjHj'Me, 
is a white, crystalline powder, m. p. 112°. • 

Benialdehyde jj chlorophcnylhydrazone has been prepared by Hewitt 
(T., 1893, 63, 873), who gave m. p. 127°; the present author fimjj 
m. p. 132°. The substance is phototropio. 

jlntsaid«Ay(i«-p-c/i&rop4«»^My<iroa)ne, CjHjCl'NH'NiCH'CjHj'OMo 

forms colourless leaBets, m. p. 150°, and is not phototropio. 
Cuminddthyde-f-ehlaroplvenylhydrazone, 

CjH^Cl-NH-NlCH-CoH.-CHMej, 
forms slightly yellow needles, m, p. 131°, and is very phototropio. 
Cinnamaldehyde-p-cMorophffnylhydrazont^ 

CjHp-NH-N;CH'CH:CHPh, 

crystallises in yellowish-green needles, m. p. 136°; it is phototropio, 
Piperonaldehydt-T^-cJdorophenylhydrazmu, 

CeH,Cl-NH-N:CH-CcH,:Oj,:CHj, 
forms slightly yellow leaflets, m. p. 143°, and is not phototropio. 

Salioylaldehyde-p-ohlorophenylhydrazone has m. p. 173°(Auwers, A,, 
1909, i, 440, gave 169—170°). It is not phototropio. 
p-Tolualdehyde-f-chloropIunylhydragont, 

CjH,C 1-NH-N:CH -CjH.Me, 

crystallises in slightly yellow needles, and is feebly phototropio. 
VanilUn-f-chlorophenyihydTazone, 

0,H,CI-NH-N:CH-C5H,(0H)-0Me, 
forms flat, slightly yellow needles, m. p. 135°. It is not phototropio, 

K. V. S, 


The Formation of Dipiperidyls in the Electrolytic Reduction 
of Pyridine. Bbuno Emmebt (Ber,, 1913, 46, 1716 — 1719).— From 
the formation of azobenzene and pinacone respectively in the reduction 
of nitrobenzene and acetone, and of phenylmethylpyrrolidone {Emmert, 
A., 1907, i, 339) in the reduction of a mixture of nitrobenzene and 
Imvulic acid, it would appear that the first stage of the reduction is 
the production of free radicles which subsequently couple together. 
The electrolytic reduction of pyridine (Ahrens, A., 1897, i, 368), which 
has been believed to yield only piperidine, might therefore be expected 
to give rise to at least a small quantity of some binuclear product. 

The redaction of pyridine at lead cathodes with a current density of 
17'1 amps, per sq. dm. in diluted sulphuric acid is found to give actually 
much piperidine accompanied by less volatile products including 4 ; 4- 
dipiperidyl, m. p. 158 — 160°, 2 ; 2'-dipiperidyl, b. p. 258—260“ (corr.), 
and a high boiling resinous substance the molecule of which probibly 
includes a higher number of piperidine nuclei; these. less volatile pro- 
ducts amounted to more than 10% of the pyridine taken. 
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r Preparation of a Condensation Product from 5 : 7-Dichloro- 
• atin and 6-Ohloroindoxyl.] Faebenfabkiken tobb. Feiede. 
Rates * 258258).— Whan a hot acetic acid solution of 

5 ■ 7 .dichloroiaatin (220 parts) is treated with a similar solution of 
fi chloroindoiyl (167 parts), some concentrated sulphuric acid added 
iid the mixture warmed, it furnishes a compound crystallising in 
^Vstenine, brown metallic needles. Differently substituted indoxyls 
and isatins can be employe^for this reaction. F, M. G. M. 

Preparation of New Condenastion Produote from Indigotin 
and its Halogen Derivativea. Gesellschaft fDe Chehisohb 
Inddstkie in Basel (D.R.-P. 259145). — When indigotin derivatives 
are treated with aromatic acid haloids in the presence of a condensing 
acont, they furnish compounds which dye wool in yellow shades. 

°The compound obtained|hy the action of benzoyl chloride on indigotin 
in the presence of copper powder forms yellowish-green needles, m. p. 
375-276°. F- M. G. M. 


Synthetic Bases Closely Belated to the Cinchona Alkaloids. 
Adolf Kaufmann (Ber., 1913, 46, 1823 — 1837). — The difference in 
torioitv between quinine and quinotoxine is not due to the rearrange- 
ment of the nitrogen in the quinnclidine ring into a secondary amino- 
group with a free hydrogen atom, for methylcinchotoxine is just as 
active as einchotoxine. Experiments by A. Warschawshi have now 
shown that 4-quiuolyl ketone (A., 1912, i, 1017), although it is 
chemically related to quinotoxine, is antipyretic, and only very slightly 
poisonous, from which it appears that the ketone group is not responsible 
tor the toxicity. On the other hand, the ethyl ester of meroquinenine 
and especially the reduction product, ethyl cincholeuponate, are very 
powerful poisons. However, the author maintains his former hypo- 
thesis [ihii.) that the specidc action of quinine is connected with the 
presence of an adrenaline-like grouping, and has now prepared 


derivatives of the annexed typ. 

OU(UU) LHK 4 .q„j„oiy, ketones with methyl or 

0Et[ 'p ] methylene attached to the carbonyl 

! I j group react with halogens, giving 

derivatives which condense with 
primary amines, and that the new 
substances could be reduced to hydroxy-compunds of the above type. 
They all have the same physiological effect as quinine, and give the 
same fluorescence and respnd to the thalleoquinine test. The process 
is easily carried through, and it thus becomes possible to prepare 


numerous analogues of quinine. 

I. [With Max Hobee and A. Stettbaohee.] — The einchotoxine 
obtained by boiling 10 grams of cinchonine hydrochloride with 400 c.e. 
of 0 001% hydrochloric acid for fifty hours was extremely small in 
amount (compare Biddle, A., 1912, i, 296), but was characterised as 
the phmplhydrazone-purttte, which seprated in microscropic, red 
needles, m. p. 200°, when phenylhydrazine and picric acid wqre added 
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to the alkaline, ethereal extract. The reaction is sensitive 
dilution of 1 in 2500, ® ’o i 

II. [With Orro Zellee and Max Hdeeb.!— M eroquinenin. 

Mrolyais of quinenine with 25% phosphoric 
180 (Koenigs, A., 1894, i, 392). The ;>.niethoxylepWine 
ee{»rated on cooling in large, grey, lanceolate crystals, m. n. 
and the filtrate was fractionally precipitated with phosphotiis„ f’ 
acid. The meroquincnine obtained from the precipitate ' 


Uryta was estenfied, and the hydrochloride of the ethvl S? /n 
(K^mgs, A., 1906, i, 762), reduced by hydrogen and 
plladium to the hydrochloride of ethyl cincholeuponate, which W 
teautiful white needles, m. p. 158°, [a]“ +6'71“ (comnaro St 
A., 1895, i, 484). The free ester (II) is a colourless liquid, b.p Um 
““•> Wb - 17-2°, which reacts violently with methyl iodide^V 

as a colourless oil’V'!f 
139 /"I mm. ’ ” 


CH-CHj-COjEt 

ch,^h-ch:ch, 

NH 


CH-CH,-C0,Et 

Nfl 


III. [With Auoost Poll and Heineich Pbyeb. 1— fi-Ethnvui 
qumolyl methyl ketone (this voI.,i, 294) was warmed w4h broS 

mtAyl hiont separated in lemon-yellow crystals, m p 207“ Ti 

The free Jose (III) forms yellow needles, m. p.l04— 105“, but ispokso 
stable as the salts. When the hydrobromide is added to piperidke 
diethylamme or dimethylamme in benzene or ether, the salt of ' ’ 
primary base is precipitated, and the new amino-ketone is obtain 
evaporating the filtrate or by precipitation in the form of a salt. 


(III.) 


OEt- 


I I I 
\/\/ 

N 


(V.) 


CO'CHjBr 


(IV.) 


OEti 


CO-CH,-0,NH„ 


\/\/ 

N 


CH(0H)-CH,-C5NH,, 

os.^/X 

N 


%-Ethoxy-<\^y.inolyl piptridimmelkyl htmt (IV) crystallises in ligW 
ywlow, sparkling leaflets, m. p. 158°, and the liydrohrtmiSA forms long, 
white Deedles, m, p. 189 — 190°. 

methyl Itelone (VI) is a yellow, crystalline powder, m. p. 131°, ffW 
yields a neutral monohromide in white needles and a jellow 

P‘ which reacts acidic. The dmieihylamino-hlm% 

^5^13^2^21 yellow, prismatic columns, m, p. 132°. 
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CH(0H)'CHj'NEt2 


(VI.) 



OEti 


/' 


N 


The ketones ere readily reduced by hydrogen in presence of palla- 
Lm, e-Sthoxy-i-p-pipendiruHi-hydroxyethi/lguinolim (V) erystal- 
Ls in white needles and plates, m. p. 85“ and the ^-ethoxy-i-^-diethyl- 
Lii,u)-<i hyiroxytihylquinoli'm (Til) forms a very soluble kyiroiMaridt 
k soft, white needles, m. p. 171“ j, 0 _ 

\ 

\ Hydantoins. XXII. History of 2-Thiohydantoin. Teeat 
B. Johnson {J. Amer. Chtm. Soc., 1913, 35, 780— 784),— 2-Thi6hydantoin 
was first synthesised by Klason (A., 1891, 179) by heating ethyl 

aminoacetate hydrochloride with potessium thiocyanate at 140 150“ 

but this work seems to have been overlooked by subsequent workers. 
Kkson’s observation has now been confirmed, but it has been found 
that the method gives too small a yield to be of practical value for 
preparing the compound. The reaction involves the intermediate 
formation of ethyl thiohydantoate. An attempt was therefore made to 
obtain 2-thiohydantoiu by warming ethyl thiohydantoate with hydro- 
chloric acid, but without success, hydrogen sulphide, ammonium chloride, 
ind glycine hydrochloride being produced. E. G, 


Preparation of u-Methyl Sulphites [and oi-Alkyl Sulphites] 
of Substituted Aminoarylpyrazolones. Fabbwerke vobm. Meibtes, 
Lecius & BeBnino (D. E.-P. 259503— 259577).— An account of the 
preparation of compounds previously described (this vol., i, 401), by 
Ihe action of formaldehyde and s^inm hydrogen sulphite on sub- 
itituted aminopyrazolones. The second patent states that the 
formaldehyde can be replaced by other aldehydes, and describes the 
■.mpoufuis obtained from 4-amino-l-phenyl-2 : S-dimethyl-5-pyrazolone 
nth acetaldehyde, and with propaldehyde, both of which have m. p. 
124 — 125“ the latter decomposing at 130“ F. M. G. M. 


Reactions of a^-Diketonic Esters. Andr^ Wahl and M. Doll 
Sull. Soc. chim., 1913, [iv], 13. 468-485. Compare A., 1905, 

’ fns’ mf’.*’ '' vol., 

i ^ u-'j interaction of these esters with various reagents is 
lescnbed, and a number of the compounds obtained have been charac- 
erised. Some of this work has been recorded already tloc. at.). The 
tollowing observations and compounds are new ; 

AciiM oj o-diamime (A., 1912, i, 636, m).~Ethyl i methylquin- 
m-i^earhoxylate, m. p. 74“ forms colourless needles. Ethyl 
I i.naphtkaqmnox<ai}u-3-carb(>xylats, m. p. 113— 114“, forms 
needles. £thyl 2^ropyl-\ 'A-mphthaquinoxaline- 
1 ^' 83—84° crystallises in long, colourless needles. 
fflciW Yv. ^y’^y'^'^^^^^^^'^-carboxylatfe is an oil, but the corresponding 
’ ■ P‘ 6 , IS crystalline. Bthyl 2-phmylquinoxaUne-Z^rboxylal€t 
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in. p, 62 — 63°, forms silky needles; the propyl ester, m. p. 72 — 73° 
the mhUyl ester, m. p. 71°, are both crystalline. Ethyl 2-pht^^ 
1 1 i naphtiutqmnoxalim-S-eiurioxylate, m. p. 116°, forms eoioutlej, 
needles. , 

jlch'on of cyclic amincs{A., 1912, i, 536, 625). — The aromatic csteu 
condense with 2 mols. of the cyclic amines with tjie loss of IH^O. Tbs 
resulting compounds are probably best represented by the general 
formula R'C 0 'C(NHPh),-C 02 Ph or 

E-C(:NPh)-C(NHPh)(OH)-COsBt. 

Methyl henzoylglyoxalate yields adianUule, m. p. 144 — 145°, crystal. 
Using in yellow needles from warm benzene, and a di-p-toluiiidc^ m „ 
116 — 116° forming lemon-yellow crystals. The propyl ester gives a 
dianilide, m. p. 88 — 89°, and the taobntjl ester a dianilide, m n 
108—109°. 

Action of hydroxylamine (A., 1907, i, 217 ; 1912, i, 636, 626).— Tjyiti, 
the exception of ethyl aeetylglyoxalate, which yields a dioxime, all the 
esters yield monoximes when treated with hydroxylamine ; thus methyl 
p-methoxybenzoylglyoxalate furnishes methyl oximinoanisoylacetate 
(this vol., i, 214, 532). 

Action of phenylkydrazine (A., 1905, i, 474 ; 1912, i, 2 1 3, 536, 626. 
this vol., i, 532). — Ethyl za-valeroylglyoxalate yields A-pkenylhydrannl 
l-phnyl-i-n-lutyl-5-pyraztilone,Ta. p. 119 — 120°, crystallising in orange 
needles. Methyl anisoylglyoxalate in addition to the two compounds 
already described (A., 1912, i, 626) when boiled in acetic acid with 
2 mols. phenylhydrazine yields 4-phenylhydrazinc-l-phenyl-3.p-methoiy. 
phenyl-5-pyrazolone (A., 1912, i, 213). Methyl benzoylglyoxalate may 
yield (1) the additive product, COPh-C{OH)(NH'NHPh)'C 02 Me, m.p. 
144 — 145°, or (2) a mixture of phenylbydrazinopyrazolone with tha 
numophenylhydrazone, m. p. 76° (identical with methyl benzeneato- 
benzoylacetate) depending on the conditions of the reaction. isoSuiyl 
benzoylglyoxalatephenylkydratsoM, m. p. 62 — 63°, forms hexagonal 
tablets. Unlike phenylhydrazine,p-nitrophenylhydrazine does notgive 
rise to additive products, but yields either a-moDo-p-nitrophocjl- 
hydrazones or p-nitrophenylhydrazinopyrazolones {loc. cit.). 

Action of semicarhazide (A., 1907, i, 217 ; 1912, i, 536, 626).— The 
acyclic esters yield normal disemicarbazones, whilst the cyclic esters 
furnish compounds which have the composition of disemicarbazones 
with 1 mol. HjO in addition. Probably 1 mol. of semicarhazide is 
added .to the a.carbonyl, whilst the second condenses normally with the 
/3-carbonyl group. Methyl benzoylglyoxalate yields a cmymd, 
m. p. 215°, of this type, which on recryslallisation is partly con- 
verted into a yellow componnd, m. p. 292°, which may be a true 
discmicarbazone. 

Action of hydrazine hydrate (A., 1912, i, 636, 626 ; this vol., i, 5o2). 
— Ethyl valeroylglyoxalate yields dibutyl-S : S'-rubazonic mi, si'll 
ethyl hexoylglyoxalate gives dihexyl-Z ; Z'-ruhazonic acid. With cyclic 
esters additive products are fonn^ consisting of 2 mols. of the ester 
and one of hydrazine hydrate when the reaction takes place in acetic 
acid. Such a product has been described for methyl anisoylglycxalntei 
N2H2[C(OH)(CO-C,H^-OMe)-CO,Me], (A., 1912, i, 626); thatyie|le<i 
by methyl benzoylglyoxalate has m. p._137°, and crystallises in jeUo® 
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spangles. In alcoholic solution the benzoylglyoxalates yield 3 ; 3'-di- 

ptenylrubazonic acid (foe. «<.). 

The benzoylglyoxalates condense with the benzoylacetates in presence 
of piperidine, forming compounds in which condensation has probably 
been effected by interaction of the )S-ketonic ester with the a-catbonyl. 
The following prodxhett of this kind are described ; they crystallise in 
colourless needles: methyl benzoylacetate with methyl benzoyl- 
glyoxalate, COjMe-CBz(OH)-CHBz-COsMe (1), m. p. 120°; ethyl 
Lnzoylacetate with methyl benzoylglyozalate, m. p. 117—118°; 
methyl benzoylacetate with ethyl benzoylglyoxalate, m. p. 124—125°; 
methyl o-methoxybenzoylacetate with methyl benzoylglyoxalate, m. p. 
136—137° (compare A., 1907, i, 217). T. A. H. 


Behaviour of Diphenyltriketone with Amino comiJounds. I. 

CiRio Gastaldi and F. Chehchi (Gazalta, 1913, 43, i, 299—303). 

When alcoholic solutions of diphenyltriketone and o-phenylenedi- 

amine are mixed and cooled, 4en20jdy)Jenyfottinoa:ali»i6, ll 

N-CpH^-N ’ 

separates in slightly yellow scales, m. p. 153°. Its constitution follows 
from the fact that it can also be obtained from bromodibenzoylcarbinyl 
acetate. When the solution from which the crystals of m. p. 163° 
separate is diluted with water, diphenyltrikit&ne-o-phsnylensdiaminef 
COPh'C(OH)2’OPh.l7*CgH^'NHg, is obtained in colourless rosettes, 
m. p. 155°. When this compound is heated on the water-bath for ten 
hours in aqueous-alcoholic solution with hydrochloric acid, phenyl- 
benziminazole hydrochloride, m. p. 343°, is produced. The phenyl- 
beuziminazole liberated from it has m, p. 294° (compare Japp and 
Meldrum, T,, 1890, 57 , 1043). R. v. s. 


Tetramethylpyirmdoquinone and Some Other Derivatives 
of 2 : S Dimethylpyrrole. Oscar Piloty and K. Wilke (Ber., 1913, 
46, 1597 1603. Compare Piloty, A., 1910, i, 277). — The paper 
deals with the preparation of a quinone, letrametbylpyrrindoquinone, 
from 2 ; 3-dimethylpyrrole-4-carboxylic acid. The authors have also 
prepared 2 : 3-dimethyl-l-ethylpyrroIe for comparison with their 
'‘h®[nopyrrole-e,” but have not yet been able bo prepare “btemo- 
pyrrole-« picrate from it. They have found further that tri- 
substituted G-derivatives of pyrrole can yield bispyrrole picrates, so 
that the power to form bispyrrole derivatives and their picrates does 
not seem to follow any law. 

The preparation of 4-ethyl hydrogen 2 ; 3-dimethyIpyrrole-4 : 5- 
dicarboxylate (A., 1912, i, 899) is 
simplified by using the tin double 

JleC C-C-(OH)'CH -CO Et fS-aminobutan-y-one, instead 

li I I ' “ ® of that substance itself. The em- 

ployment of ethyl hydrogen oxal- 
acetate, instead of ethyl oxalacetate, 
presents no advantage, but it leads to 
the formation of a by-product, termed 
aphaninetter acid, probably of the 


MeO 


\/ 

N 


OOjH 

0'CO,H 
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acnexed formula. This subataoce crystallises in hair-uae 
m, p. 156°. Tetramethylpyrrindoquinom (annexed formula) iao_. 

■by boiling 2 : 3-dimethylpyrrolo-4^:arboxylio acid {loo. eU.) with acef 
anhydride for several hours; it crjsi,]' 
lises in rhombic tablets, which are yelij 
by transcpitted, red )by reflected, 

ft.t. ft. fftinnoi*af.nita fKa ’ 


CO 'NH 

MeC- — c/^C/^CMe 


Mel 


CMe 

NH CO 


at a high temperature the 
sublimes. 

2 : Z-Dj^Ayl - 1 ■othylp^oh-i-carhoxylif 


acid, CjF,jOjN, is obtained by actin/on 
4-ethyt potassium 2 : S^imethylpyrrolj. 
4 ; 6-dicarboxylate {loc. ctt.) with ethyl sulphate in benzene solntioj 
and saponifying the ester by means of boiling concentrated aqueous 
alkali; it forms thin rods, m. p. 156“ When compressed tablets oI 
this acid are subjected to dry distillation, 2:3.dimethyl-\.eth)ji 
pyrrole, CsHjjN, b. p. 59711 mm., is produced. If hydrogen cbloridj 
is passed into a dry ethereal solution of the substance, the bis-compcamj 
is obtained ; it crystallises in a freezing mixture in long 
which melt at room-temperature. 

Ethyl 1:2; 3-trimethylpyrrole-i-carboxylate, Cj^Hj^OjK 
similarly, using methyl sulphate), forms flat, rhombic prisms, m.'p, 
52°. The acid, CjHjjOjN, forms stellar aggregates of small crystals 
m. p. 229° (previously sintering and becoming slightly brown). ' 
Ethyl 2 : 3-dimethylpyrrole-i : 5-dicarboxylate, (prepared 

by the action of ethyl sulphate on the potassium salt), forms rhombic 
leaflets, m. p. 110°. Its picrate, CjjHjjO^N,, crystallises iu bright 
orange rods, m. p. 112—113°. The picrate of the methyl ethyl ester 
of the same acid {loc. cit.) forms straw-yellow needles, which sinter at 
122°, and are completely melted at 140°; analysis gave the formula 
CjgHjjOjyNj, indicating a bis-compound. 

2 : 3-Dimethyl pyrrole-4-carboxybc acid yields a picrate, CjjHjiOnNs, 
which forms compact, red rods, m. p. 143°. It. V. S. 


Existence of Phenyldi-imide. Stefak Goldschmidt {Ber., 1913 
46, 1529 — 1532. Compare Vaubel, A., 1900, i, 522; this vol., i, 519;’ 
Forster and Withers, T., 1913, 103, 266).— VaubeTs supposed 
phenyidi-imide has been characterised by Forster and Withers as a 
mixture of aniline and phenylazoimide. The author has repeated 
Vaubel’s experiments, and, employing conditions somewhat different 
from those used by Forster and Withers, finds that the product is pure 
phenylazoimide, b. p. 65 — 68°/12 mm., the identity of which is confirmed 
by the formation of a condensation product, m. p. 178 — 179°, with 
phenylacetonitrile (compare Dimroth, A., 1903, i, 129). 

The author has further attempted to prepare di-imiues by the 
oxidation of phenylhydrazine and p-bromophenylbydrazine. At the 
ordinary temperature, the action of oxidising agents, such as lead 
peroxide, silver oxide, or p-benzoquinone, etc., is accompanied by the 
evolution of nitrogen. Since the action of all these agents with 
the exception of p-benzoquinone ceases at 0°, the latter substance has 
alone been used. 

When an ethereal solution of p-benzoquinone is gradually added to a 
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wlation of ^romophenylbydrasine in ether oooied to - 60° with 
-areful exclosioR of moisture and carbon dioxide, a copious separation 
'j qainhydrone occurs and a yellow filtrate is obtained from which 
nitrogen is evolved on warming. Addition of a solution of stannous 
chloride in ether causes regeneration of p-bromopheuylhydrazine. 
Attempts to isolate the di-imine in the pure state were, however, 
unsuccessful. It appears to possess no tendency to form salts or 
double salts, and does not react with substances such as anhydrous 
hydrocyanic acid, diphenylketen, etc., at the low temperature 
necessitated by the unstability of the substance. Tribromophenyl- 
hydrazine, which might be expected to yield a more stable oxidation 
product, is unaffected by yr-benzoquinone. H. W. 

Iminoindigotin. Arthur Binz and K. R. Lange (Rcj-j, 1913, 46, 
j 09]__1696).— When indigotin is shaken for two hours with alcoholic 
sodium ethoxide solution and the resultant additive product (compare 
Binz and Schadel, A., 1912, i, 317) shaken with a solution of zinc 
hydroxide in ammonia together with an excess of saturated alcoholic 
solution of ammonia, the resulting blue liquid after acidification with 
dilute hydrochloric acid deposits iminoindigotin hydrochloride; the 
mlphote is also sparingly soluble. The parent substance is evidently 
more reactive than indigotin, for the blue solution obtained before 
acidification can be completely oxidised by air to a brown substance, 
whilst hydrogen sulphide reduces the solution to a vat which on re- 
oxidation yields, not the imine, but a new substance which dissolves in 
alkali to a red, and in alcohol to a brown, solution. The iminoindigo- 
tiu hydrochloride can be reduced by gentle warming with sodium 
hyposulphite, giving a greyish-white \meo-compound. The aqueous 
solution of the hydrochloride itself dyes wool and mordanted cotton, 
producing similar shades to indigotin. 

If the blue solution obtained by the interaction of the additive 
compound of sodium ethoxide and indigotin with zinc hydroxide and 
ammonia is treated with much water instead of with acid, a zinc salt, 
(CjjHjpONj)jZn, a bluish-green, amorphous substance, soluble in 
chloroform and acetone, is obtained. This acid character of imino- 
indigotin is diSerent from the power by which indigotin forms additive 
compounds because the colour is relatively unaffected. 

The free iminoindigotin, CjjHjjONj (compare Thiele and Pickard, 
A., 1898, i, 493), was obtained most satisfactorily by reducing the 
sulphate with aqueous sodium hydroxide aud hyposulphite and re- 
oxidisiug the yellow solutiou ; the deep blue product is obtained 
crystalline with difficulty, and decomposes without melting; it is 
probably not a pure substance, but possibly a mixture of isomerides, so 

that the formula C,H,<g^^C:C<:j^>0„H, must be accepted 

with reserve. The formation of the substance however, seems to 
supply further evidence in favour of the view that one-half of the 
indigotin molecule is more reactive than the second (compare Claasz, 
A., 1912, i, 613). 

The halogen-indigotins, also indigo-red and “ thioindigo," likewise 
form imino-derivatives, whilst by applying metbylamine in the original 
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reaction a methylimino-prodact can be obtained. These 
also are possibly not homogeneous, and like iminoindigotin, ejw i. 
both acidic and basic tendency. d’ p j 

Syntheses in the Patty Aromatic Series. X. Derivativ 
of Diaryl Parafidns. Jdlihs von Bbaun, )H. Dbdtsoh ^ 
0. Koscielski {Ber., 1913, 46, 1511— 1526).— Attempts to pte^ 
definite substitution products of diaryl paraffins by sulphouafo 
chlorination, or nitration have been only partly successful th' 
compounds obtained showing little tendency to crystallise or to'disti 
without decomposition ; 4 : d'-dicarboxylic acids have been prepared b 
the use of oxalyl chloride, but the corresponding amides do not viall 
any considerable quantity of amines when subjected to Hofmana’ 
reaction. Further attempts to pepare symmetrically substituted 
dinitro derivatives have met with slight success, but well charactem«d 
tetranitro-derivatives. CeH 3 (NO,) 2 -[CHj],-CaH 3 (NO,)„ have bee” 
obtained. 

A method of obtaining mono-substituted derivatives of diarvl 
paraffins consists in the condensation of acyl derivatives of chlorinated 
bases with benzene in the presence of aluminium chloride (conimre 
A., 1912, i, 688), a reaction which is remarkable, since the correspondbo 
nitro-derivatives appear to be unsuitable for the Friedel-Crafti 
reaction. If, however, the chlorine atom is in the 3- or c-position with 
respect to the benzene nucleus, hydrogen chloride is almost entirely 
eli minated from within the molecule. ^ 

i-Bmzoylaminodibmzyl, m. p. 170 — 171°, is obtained in almost theor- 
etical yield by the condensation of yr-benzoylaminophenylethyl chloride 
with benzene in the presence of aluminium chloride, and is readily 
transformed into f-amxtudibtnzyl^ colourless leaflets, which are stable to 
light, m. p. -48°. The latter forms a hydrochloride, leaflets, m. p. 210° 
after darkening at 205°, a. fdatinkUoride, m. p. 286 — 289° according to 
the rate of heating and after darkening from 200°, a carbamide 
CHjPh-CHj'CjHj-N H -CO-NH j, 

m. p. 155°, and a phenyllhimarbamide, m. p. 154°. The constitution ot 
yr-aminodibenzyl follows from its transformation into dibenzyl by the 
successive action of nitrous acid and stannous chloride. i-Iododibmeyl, 
m. p. 44 — 45°, b. p. 210°/10 mm. (slight decomp.), reacts with sodium 
in much the same manner a.s does iodobenzene, but more slowly than 
the latter with copper powder or magnesium. i-Hydroxyiihmijl 
forms yellow leaflets, m. p. 90°, and yields a yellow sodium salt with 
concentrated sodium hydroxide and a benzoyl derivative, m. p. 99°. 
J)ibenzyl-h-carboxyloniCriie is an oil which slowly solidifies when pre- 
served, and is transformed by hydrochloric acid at 120° into 
dibmzyl-i-carboxylic acid, leaflets, m. p. 165°. The azo-dyes obtained 
from amino- and hydroxydibenzyl closely resemble those obtained from 
yj-toluidine and yj-cresol, so that the authors are led to the conclusion 
that the number of groups present is of greater importance for the 
alteration of colour than is the increase in weight of a group already 
present. 

p-Nitrophenylethyl chloride, even after protracted treatment with 
benzene and aluminium chloride, yields oily products which still 
contain chlorine, and from which a uniform, chlorine-free nitre- 
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compou”'^ cannot be isolated. p-Nitrophenylpropyl chloride behaves 
L /similar manner. 

jenzoylaminophenylpropyl chloride condenses with benzene in the 
eseiice of alumininm chloride to yield an oily j/roduct, which, when 
Ldroljsed by hydrochloric acid at 150“, gives a colourless, mobile 
hlse b. p. 95— 110717 mm., which is probably aminohydrindene, 

NH2-C5H3 <c^>CH 2 {hmzoyl derivative, m. p. 161“), and p-amino- 

diphmyfpJ'opane, b. p. 210—225718 mm. (slight decomp,). The latter 
does not solidify when preserved during several months. It forms a 
nicrate, hirnoyl and ta-nitrohenzoyl derivative, all of which are oily. 
The hydrochloride has m. p. 195°. When heated with methyl iodide 
(about 1 mols.) and sodium hydroxide, p-auiinodiphenylpropane yields 
the corresponding quaternary iodide, Ph-[CH3]2‘C„Hj-NMe5lj colourless 
needles, m. p. 179 — 180“, and f-dimethylaminodiphenylpropams, b. p. 
221—222717 mm. The latter is best obtained in the pure state by 
decomposition of the quaternary iodide in a vacuum. -p-Hydroxy- 
diphetiylpropane has b. p. 215—220718 mm. 

o-Aminodiphenylpropane, in contrast to the corresponding p-com- 
pound, yields a solid m-nitrobenzoyl derivative, m. p. 1 37°. Even with 
a large excess of methyl iodide it gives solely the tertiary amine, b. p. 
177— 183717 (slight decomp.), which, although viscous, does not 


solidify. 

p-Bensoylaminophmylamyl chloride, m. p. 210 — 212“, reacts with 
benzene and aluminium chloride to yield a product, the nitrogen content 
of which is too high for a normal condensation product (see above). 

Only minimal amounts of substance could be obtained by the 
condensation of acyl derivatives of chloro-bases with thiopben. 

The action of oxalyl chloride on a solution of a^-diphenylbexane in 
carbon disulphide in the presence of aluminium chloride results in the 
isolation of the dicarhoxylic acid, C02H‘C3H^-[CHj]5-C„H,-C03H, 
m. p. 303—304°, the potaesium salt of which is sparingly soluble in 
water, whilst the sodium and ammonium salts are more soluble, The 
corresponding amide, m. p. 178°, like the diamide of diphcnyloctane- 
dicarboxylic acid, is converted by bromine and alkali into a dark 
amorphous mass from which practically nothing can he extracted by 
acids. 

Reduction of the oily product obtained by the nitration of diphenyl- 
hosane leads to a basic substance, which, when benzoylated, yields a 
k7iioyl derivative of indefinite m. p. The latter may be resolved by 
alcohol into two isomeric portions, the less soluble of which, m. p. 212°, 
is probably mainly pp'-dibenzoylaminodipbenylhexaue, and is converted 
by hydrochloric acid at 140“ into a hydroddoride, CjjHjgNjClj, which 
melts indefinitely at about 205°. The more soluble portion has 


m. p. 174“. 

It is noteworthy, that although the honrologues of benzyl chloride 
readily condense in the presence of sodium with formation of diaryl 
paraffins, a similar reaction does not occur when the benzene nucleus 
eontains a nitro- or beuzoylamiuo-group. 

Ihe preparation of tetranitro-derivatives of diarylparaffins (compare 
Corsche and Wollemann, this vol,, i, 171) is best effected by gradual 
addition of the hydrocarbon to nitric acid (.D 1'52) at -15“ The 
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mixture is allowed to remain tor half au hour in ice and th 
during two hours at the ordinary temperature, after which it ■ 
heated for a few minutes on the water-bath and then poured intn 
water. In this manner diphenylhexane yields 2 ; 4 : 2' ; i'-tetranittQ. 
ap-dip!ttnyVtexane, colourless needles, m. p. 90°, which, on 
tion with chromic acid, is converted into 2 ; 4-dinitrobenzoic acid 
Similarly, telmnitro-^-q-diphmyloetam, m. p. 146 — 146°, and tetnnUra- 
a^-diphenyip-.t-dimethylhexaiu, m. p. 112°, are obtained from the 
corresponding hydrocarbons. Reduction of 2:4:2': 4'-tetrauitro- f 
diphenylhexane in ammoniacal alcoholic solution by means of hydrogeii 
sulphide yields mainly dtHitrodiaminodiphenylhexane, in which the two 
amino-groups are probably in the para-position to the hexamethylcne 
chain. (Its hydrochhridt was also examined.) Smaller quantities of 
trinitroaminadiphenylhexane, m. p. 126 — 127°, and of an isomeric 
dinilrodiaminodipkmylhexam, m. p. 150 — 151°, in which the amino- 
groups are probably in the ortho-position to the hexamethylene chain are 
also farmed. 2 : 4:2' : 4'- i'afro-amtnodfpAerejrfAiartne, needles, m. p. 136 “ |j 
obtained by the redaction of 2:4:2': 4'-tetranitrodiphenylheiaD6 by 
tin and hydrochloric acid. The hydrochloride, m. p. 275°, pkrati 
needles, m. p. 213 — 216°, heraoyl derivative, which is not melted at 
280°, and tetrabenzylidene derivative, m. p. 151°, were investigated. Tie 
base is converted by an excess of boiling acetic anhydride into its 
tetra-acelyl derivative, m. p. 270°; acetylation by glacial acetic acid, in 
the presence of a few drops of water, gives a diaeetyl compound, leadeta 
m. p. 167°. 

Tetra-amino-jdydiphenyloctam, 

C,H,(NH2)5-CHMe-[CHjVCHMe'CeH3(NHj)j, 
colourless leaflets, m. p. 131°, is obtained in a similar manner from the 
corresponding tetranitro-compound. H. W. 


Syntheses in the Patty-Aromatic Series. XI. Double Dye- 
stuffs from Diarylparafflns. Julios von Braun and 0. Koscittsii 
(Ber., 1913, 46, 1526 — 1529). — The authors have investigated the 
effect of the repetition of one and the same chromophore in an organic 
molecule on the intensity and nature of the colour [compare preceding 
abstract]. They have prepared double dyes in the azo-, triphenjl- 
methane-, iudamine, and azine series, and do not find any noticeable 
difference between them and the corresponding mono-dyes. 

2:4:2': 4'-Tetra-amino-aJ-dipheoylbexane and tetra-amino-/3ydi 
phenyloctane when dissolved in dilute acid and treated with 
sodium nitrite yield reddish-brown colomtions exactly similar to that 
given by 2 : 4-tolyleaedmmino under similar conditions. On keep- 
ing, or immediately in concentrated solution, the "Yesuvines" 
separate as amorphous, dark brown powders which were not further 
investigated. When 2:4:2': 4'-tetra-amino-af-diphenylhexane « 
treated with benzenediazonium chloride (2 mols.), the iis-cdrysoWi"* 
separates as a red precipitate. The free base, 


C3H,3[C,U,(NH2),-N,Ph]3, 

is a yellow, crystalline powder, m. p. 148 — 150°. The 
bis-chrysoidine and by the products derived from 


shades given hy 

tolylenediamine 
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jcd tetra-aminodiphenyloctane are scarcely distinguisKable from one 

another. 

Tolylenediamine condenses with Michler’s hydrol in acetic acid 
solution to yield the base, CH(CjH,-NMe 2 )j-CjHjMe(NHj)j, m. p. 
j 55__158°. The corresponding acetyl derivative has m. p. 200“ and 
is oxidised by lead peroxide to a product which dyes cotton a pure 
green. The similar leuco-iure, obtained from 2:4:2'; d'-tetra-amino- 
jZ-diphenylhexane and Michler’s hydrol (2 mols.), 

CeH,,[CeH,(NH,VCH(C,H,-NMe,),],, 
has m. p. 222“ W ith acetic anhydride it yields a tetra-acetyl derivative, 
B. p. 258—256“ which is oxidised by lead peroxide. The dye so 
obtained has precisely the same colour as that obtained from 
tolylenediamine in solutions of similar concentration, and yields 
precisely the same shades on cotton. , ■ 

Amorphous dyes are obtained by the condensation of 2 ; 4 ; 2' ; 4'-tetra- 
ainino-a|-diphenylhexane or tetra-aminodiphenyloctane with nitrosodi- 
methylaniliue hydrochloride. These give blue colours on the 6bres 
indistinguishable from those obtained with tolylene-blue. When an 
aqueous solution of these dyes is boiled, the colour changes to red. 
The “ double-reds ” so obtained dye the fibres in practically the same 
shades as tolylene red, H. W, 

Amines Derived from Proteins: The Peptamines Glycyl-p hydr- 
oxyphenylethylamine, Alanyl-p-hydroxyphenyletbylamine, 
and 4 Glycyl-j8-aminoethylglyoxaline. Markus Guggbnheim 
[Bmlim, Zeitsck, 1913, 51 , 369 — 387). — It is known that by the 
scission of carbon dioxide from certain amino-acids, such as tyrosine 
and histidine, bases of pharmacological interest are obtained. The 
author has consequently undertaken the investigation of similar 
products from peptides, and with this object baa prepared synthetically 
the substances named above. By the action of chloroacetyl chloride 
on !yhyiroxypheny]ethy\amme, chloroacetyl-p-hydroxyphenyletitylamine, 
CigHijjOgNCl, m. p. 109“, is obtained, which by the action of aqueous 
ammonia yields glycyl-p-hydroxyphenylethylamine, U^HkO^Nj, m. p. 
136°. By the action of bromopropionyl chloride on jo-faydroxyphenyl- 
etbylamine, >ll-bromopropio7iyl-p-hydroxyp/ienylethytami7ie, 
C,iH„OjNBr, 

m. p. 98“, was obtained, which yields on treatment with ammonia 
i]-alanyl-f-hydwxyphenyletkylamine, m. p. 116“ By a 

similar series of reactions, i-glycyl-^-aminoethylglyoxdine, 

CH— 

was obtained, the hydrochloride of which melted with decomposition at 
• The pharmacological action of these substances was investigated 
au compared with the actions of p-hydroxyphenylethylamine and 
fl amnoethylglyoxaline. The conjugated products have a similar 
penp eral action on smooth muscle aa the simple bases, but the effect is 
Me weaker. The actions were investigated on the uterus, surviving 
tiHf Ihe frog’s heart, etc., and on the blood-pressures, and 

ettccts are illustrated by numerous tracings. S. B. S. 

TOh CIV. i. or 
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Purinea. X. 6 : 8 Dioxy-S-methylthiolpurine and S-Amijj 

6-osy 2 methylthiolpurine. Carl 0. Johss and Ehii. J, Baomih 
{J. Biol. Ghtrti., 1913, 14, 381 — 388). — The first orthodiaminoalU| 
thiolpyrimidine has been prepared and condensed to a purine, fl, 
presence of the methylthiol group instead of sulphur modified tie 
properties of the new compound, 4 : fi-dihmino-fi-methyUhiji.j 
pyrimidone (I). Instead of combining with thiocarbamide to form 
thiopurine, as 4 ; 5-diamino-'2-thio-6-pyrimidone does (this vol, j 
657), it gave an aminopurine (11), which is accounted for by assuu’ 
ing that the thiocarbamide is first transformed into guanidine tlio 
cyanate. The latter substance is, indeed, the best reagent to use for 
the preparation of the aminopurine, which may even he obtained hr 
employing ammonium thiocyanate. This is remarkable in view of tj 
fact that a similar condensation between other diaminopyrimidiiiei 
and guanidine salts could not be realised. 

NH 1^0 

-^C-SMe 

y — 

(II.) 

4.Amiuo.2-methylthiol.6-pyrimidone (A., 1905, i, 83$) is best ob- 
tained by using methyl sulphate instead of methyl iodide. When it is 
dissolved in water with sodium nitrite and then acidified with acetit 
acid, i-nitTOsa-i-amitMhi-metliyWt’ol S pyrimidone, CjHjOjNjS, is pro- 
cipitated as a white solid, which gives a blue solution in acids aij 
a rod in alkalis, and decomposes at 255°. It was reduced to 4 ; Sdianim- 
2-meliyUhiol-6-pyrmidone (I), by means of ammonium sulphide, oalf 
just sufficient to discharge the red colour due to the nitroso-componDj 
being added. The substance was dried at 30—40°, and fomed 
colourless crystals, m. p. 211°, which condense with carbamide to fora 
6 ; Mioxy-2-melhylthi<dpnrine (III) as a granular powder which gives 
the mureside reaction, is unaltered at 320°, and hydrolyses with 
difficulty to uric acid. ^-AmiHo-^-oxy-2-methyllhiolpurine{\.l)b,^» 
stable at 320°, gives the murexide reaction, and is hydrolysed by acids 
but not by alkalis, to uric acid. J. C. W. 

Action of Azoimide on Thiocarbimides and Carbimides, 
Constitution of Azoimide. V. E. Oliveri-Makdala and P. Nrao 
(Gazzetta, 1913, 43, i, 304 — 315). — By the action of azoimide «n 
etbylcarbimido the authors have obtained ethylearbamazide, and from 
pheiiylcarbimide, phenylearbamazoimide, identical with that of Curtius 
and Hofmann (A., 1896, i, 648). From these results the authoi'- 
consider it probable that azoimide and the azoimides should have the 
same structure, and they give reasons for preferring the cyclic formula 
N 

HNc^y, for azoimide to the chain formula which has beeu suggested, 

By the action of azoimide on pheoylthiocarbimide, one of two 
substances is obtained according to the temperature of reaction; at 
40°, one molecule of azoimide reacts, yielding i-phenyl-S-thiotetrazolme 
of Freund and Hempel (A., 1895, i, 193), whilst at 60 — 70° two 
molecules of azoimide are involved. 




O— N’" 


1;IH CO 

C-SMe C-NH^ 

It II ^ro 

N n. w 


(HI.) 


NH (p 

C-SMe C-NH. 

N C-Nh! 

(I.) 
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Ethylcarbamazoimide, NHEt*CO-N,, prepared in ethereal solution, 
has b. p. 90728 miBM p. 10 — it forma large, tabular crystals. 
Its reactions are similar to those of other azoimides containing the 
group 'NH'CO'Nj. The action of water yields ethylamine azoimide, 
Whilst alkalis jneld ethylamine; the action of aniline on the sub- 
stance leads to the formation of s-phenylethylcarbamide and aniline 


azoimide. 

The action of azoimide on phenylthiocarbimide in ethereal solution 
is only complete at 40— 50" (under pressure). When the phenyl- 
tbiotetrazoline produced is dissoloed in warm xylene, a deoomposition 
occurs and triphenylieomelamine, m. p. 190", is obtained, Hofmann 
(A., 1886, 233) gave m. p. 185“ Triphenylisomelamine platinichloride, 
(;^jH,gNj,H 2 PtClj, was also prepared. 

When an ethereal solution of azoimide and phenylthiocarbimide 
is heated under pressure at 60—70“ for twenty- 
four hours, a substance, CjH,NjS, is produced, 
which crystallises in soft, shining scales, m. p. 
158 — 159“ When it is boiled with potassium 
hydroxide, it yields azoimide and the thioearbimide. 
Alcoholic sodium hydroxide eliminates 1 molecule 
of azoimide, yielding thiolphenyltetrazole, m, p, 
150°, In view of these reactions the annexed .structural formula is 
for the new substance. R, v, S. 


PhN— C-N,'SH 
N NH 

\/ 

N 


Supposed Isomerism of Benzeneazoresorcinol. Arthur 
Hartzsch (5«r., 1913, 46, 1556— 1557).— Two isomeric forms of 
benzeneazoresorcinol have been described by Will and Pukall (A., 1887, 
660), The product, m. p. 161°, is, iu i*eality, a hydrate containing 
PjO, which can only be removed with difficulty. The dehydrated 
product has m. p. 169—170“, in agreement with that (170“)of the 
supposed isomeride. A very unstable monohyJrale is obtaiued when 
acetic acid is added to a cooled alkaline solution of benzeneazo- 
rcsordnol. pp 


[Preparation of Aminoazo derivatives of Aromatic m-Di- 
amines.] Bauisohk Anilin- h Soba-Fabeik (D.R.-P. 258653).— 
It is found that 2 ; 4-diaminophenetule, 2 : 4-diaminoanisole, or other 
ethers of 2 ; 4'diaminoplienols readily undergo bisdiazotisation by the 
ordinary methods, and when coupled with 2 mols. of a m-diamine- 
(substiluted or otherwise) furnish brownish-red compounds. 2 : 4- 
Diamimanisole and 2 : i-diaminophenetole form colourless needles with 
m. p. 67—68“ 

The nitro-ethers can be prepared as described by Willgerodt (A., 1879, 
Uj 716), and are readily reduced by the ordinary methods. 

F. M, G. M. 

Nature of the Yellow and Red Helianthine Solutions and 

Arthur Hantzsch (5s)-., 
DnI 1 , ^ 1556), — The solid, red helianthine is dissolved, not 

i»/ X- '’“h 8y all indifferent solvents in the form of yellow 

me. Red helianthine solutions are only formed in the 

3 f 2 
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presence of hydrogen ions. Yellow heliauthine solutions are there, 
fore obtained in the absence of hydrogen ions and not merely (u 
presence of hydroxyl ions. 

Yellow helianthines and red helianthines, as internal sulphonates, are 
optically very similar to the yellow and red chrpmoisomeric salts of 
aminoazobenzenes with acids. The generally very unstable, yellow, 
acid salts are optically quite distinct from the yellow salts of the type 
NjPh-CjH^-NMejX.theabsorptionof whichresembles thatof azobenzene 
and cannot therefore possess the analogous constitution 
NjPh-CjH^-NMej.HX. 

Since the quinonoid character of the red salts, NHPh'NlCjH^INR X 
is established by the analogy of their absorption with that of 
magenta the yellow salts must have the formula 
CjHs-NHXlN-CjH.-NR, 

it structural isomerism is assumed. More probably, however, the 
yellow silts are themselves quinonoid, since they show a quinonoid 
band similar to that of the rad salts and the aniline dyes, and hence 
must be regarded as valency isomerides of the red salts, thus : 

c,ir5-NH-N:c/^\c:N<^_x 

Yellow salts. 

CeH,-NH-N:c/^\(p-XE, 

Red ealta X 


This conception leads to the adoption of a quinonoid structure for 
the corresponding aminoazobenzenes, since the 

latter yield spectra closely analogous to those of the yellow acid 
salts. 

In a similar manner, the transformation of yellow methyl- orange 
into red helianthine probably takes place in the following stages ; The 
yellow sodium salt present in the alkaline solution is transformed bj 
neutralisation of the alkali into the corresponding free acid (1) which 
immediately passes into the yellow internal salt (2) by wandering of 
the hydrogen atom ; this yellow helianthine Is converted by acid into 
the red valency isomeride ( 3 ), which, in the presence of a large excess of 
acid, passes into the analogously constituted red hydrochloride (4). 


(1) C„H,-N-Nr/^ Vn-CH, 



(3) V<g 


-CH. 


( 2 ) ( 4 ) 


SO,. 


— CH. 


Yellow. 


SOgH 


Cl 


Red. 


Whilst the dialkylaminobeozeues, including the haloge 
which are incapable of isomeriBation yield three series of sa s, 
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simple aminoa^obenzenea can yield also a fourth graphite-black series 
which are possibly constituted according to the formula 

c,H5'NH(hx):n:c,h,:nh. 

Ited helianthines are best obtained in the pure condition by means 
of their pyridim salts, which, when dried at 100°, lose pyridine, leaving 
the pure helianthine. ^ 

£fkyl dimethyknUinmaobrntsoate, NMej-CjH^-Nj-CgH^-COjEt, forms 
leaflets of a reddish-golden colour, m. p. 160°. H. W. 

[Preparation of Compounds Containing 3 : 4.Dihydro- 

1 ; 4-oxazine-3-on0 Ring.] Aktien-Gesellschaft fuk Anilin- 
Pabbikation (D.R.-P. 269700). — When the azo-compounds obtained 
from l-amino-2-naphthoxyacetic acids or 2-aminopheuoxyacetic acids 
which contain an alkyl or alkyloxy-gronp in the meta-positibn are treated 
with acids, they lose water and furnish cyclic compounds according 

Q to the following 

/\ /\ /\ scheme; and dyes 

XNlNf ^O-CHj-COjH XN:N/ y Vllj in which X is 
Mel jNHg Mel j, ICO represented by 

^ benzidine and 

other amino - 

compounds are described in the original. F. M. G. M. 

Amount of f-Tyrosine in Proteins and the Accuracy of the 
Estimation of this Amino-acid. Emil Abdekhalden {Z’itsch. 
PhyM. Cktm., 1913, 85, 91. Compare this vol., i, 409). — 7-Hydroiy- 
praline, like tyrosine, shows a blue coloration with the Folin-Denis 
reagent. The preparation used had [a]^ -72'37°. A synthetic 
product made by Leuchs has [a]? - 76°, whereas the value usually 
given is [a]g -81°. Since tryptophan and hydroxytryptophan also 
react with the Folin-Denis reagent, their method tor estimating 
tyrosine is of no value. E, p, 


The Oxidative Degradation of the Proteins. Otio Eislek 
{Biochem. Zeitsch,, 1913, 51 , 26 — 44). — On oxidation of proteins with 
alcium permanganate, “ peroxyprotic ” acids are produced, which, 
according to von Fiirth, undergo hydrolysis with barium hydroxide 
yh scission of oxalic acid, yielding deaminoprotic acids, which on 
further oxidation with permanganate yield " kyroprotic acids. These, 
on treatment with barium hydroxide yield deaminokyroprotic acids. 
The deaminokyroprotic acid from caseinogen was prepared and 
contained 18'35%.C, 2-62% H, 5 04% N, 
S, 59'3% Hg, 1'7% amino-acid nitrogen (estimated by van 
hiykes method), and 0'44% basic nitrogen. The probable con- 
stitution of this acid is discussed by the author, Sericoin was also 
pepare rom silk-waste by Weyl's method. This also was submitted 
han™ V'j* ■ permanganate, and the product hydrolysed by 

fiirtU™ 7 The substance thus obtained could not be oxidised 

S-noorn ^ P®™^”g»uEte in the cold. The mercury salt contained 
add^i^:. ^2-85% 0, and 74-67% Hg. The amino- 

egen was 2-21%, and the basic nitrogen 1-72%. The high 
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percentages of the latter and of the mercury are remarkable. They 
indicate that the simpler amino^acid groups are removed by oxidation, 
leaving the more basic groups intact, which seems to show that the 
protein ia built up by branched chains from a more stable residue of 
diamino-acids. . S. B. S, 

The AmountB of Indole Produced by the Artifloial Digestion 
or Putrefaction of Various Proteins. Waclaw von Moraczkwski 
(Bioehem. Ztiisch., 1913, 51, 340— 354).— The amount of indole 
obtainable from various proteins by successive digestion with pepsin, 
trypsin, and putrefactive bacteria, both under the simplest conditions 
and in the presence of various foreign substances, such as fats, sugars, 
bile, etc., was estimated. The results are tabulated. 8. B. S. 


Hsemoglobin. The Magnesium Derivative of Mesopor- 
phyrin. Jean Zaleski (5er., 1913, 46, 1687 — 1691). — In order 
to introduce magnesium into mesoporphyrin (compare Willstatter and 
Forsen, this vol, i, 499), the substance is treated with magnesium, 
methyl or ethyl iodide, and a trace of iodine in ethereal solution ; the 
product is a compound, CgjH^jOjNjMg, or CjjH^OjN^Mg, m. p. 335“, 
which in its absorption bands and easy scission of magnesium on 
treatment with dilute acid closely resembles rbodophyllin (Willstatter, 
A., 1908, i, 198) ; the substance, m. p. near 288°, obtained by elimins. 
tion of magnesium, is distinct from the ethyl ester of mesoporphyrin 
originally taken. D. F. T, 


Methsmoglobin. Bela von Ebinbold (Zeilsch. physiol. Chti, 
1913, 85, 250— 285),— It is regarded as established that methsmo- 

globin takes a middle position between hydroxyheemoglobin, 

and reduced hsemoglobin, Hb. It is uncertain whether it has Zeynek's 
formula Hb(OH )2 or Kiister’s formula Hb-OH. 

It is now proved by spectrophotometric and gasometric measure- 
ments that the reaction between potassium ferricyanide and hydroxy- 
bmmoglobin is quantitative, one molecule of the cyanide being required 
to displace a molecule of oxygen as shown by the equation 

Hb<9 KjFeCyg -b HjO = Hb-OH + KjHFeCyj-b Oj, 

which is in agreement with KUstor's formula, E. F. A. 


Keratin of White Human Hair. Hans Bochtala 
physiol. Ckem., 1913, 85, 246-249).— The result of hydrolysing white 
human hair is as follows : Glycine, 9-12 ; alanine, 6'88 ; leucine, 12 I-., 
glutamic acid, 8'0; phenylalaniue, 0 62; tyrosine, 3-3, and cystine, 
U-55%. The amounts of cystine, glycine, and alanine are abnormally 
Hair keratin closely resembles that from sheep s wool. 

E. F. A, 


Keratin of the Scales of Mania japonioa. Hans BMHTAi-i 
{Zeitsch. physiol. Chem., 1913, 85, 241-245).-The keratin of 
japonka yields amino-acids on hydrolysis, namely, glycine > 
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koine 120% 10-25% 'proline 3-5%, glutamic acid, 

o.jo/ phenylalanine 2-67%, tyrosine 13%, and cystine 4-5%. The 
mount of alanine is abnormal, other keratins yielding l-2%— 1-8%. 
The proportion of tyrosine is likewise unusually large. E. F. A. 

geratin of Snake Skins (Boa Constrictor and Python). Hans 
BrciiTAiA {Ztilach. physiol. Chsm., 1913, 86, 335 — 340).— Thediatribu- 
(ion of the nitrogen and the percentage of certain monoamine-acids 
is determined in the keratin of snake skin.s, and compared with that 
in other keratins. The distribution of the nitrogen is much the same 
in all keratins, but they differ widely in the proportions of the 
individual amino-acids which they contain. Snake-skin keratin 
contains a high proportion of tyrosine and leucine. E. F. A. 

Action of Quinones on Wool and Other Protein Substances. 
Wilhelm Fahbion [Zsitsch. angsw. Ghsm.f 1913, 26, 328. Compare 
M., 1909, 22, 2138 ).— Aclaim for priority against Scharvin (this vol„ 
i,66I). H. W. 

Eeactions on Dyeing Animal Fibres. Wilhelm Suida {Zeitsch. 
physiol. Ghent; 1913, 86, 308 — 323). — Wool loses more of its substance 
in a faintly acid bath than in a neutral bath when heated under the 
conditions usual for dyeing. The difference is especially marked on 
subsequent treatment with an alkaline bath, Wool in both oases 
mainly gives up basic substances to the hath, so that, normally, during 
dyeing the wool itself becomes acid. 

When wool is heated with phenols and acetic acid, the presence of 
the phenol on the fabric cannot be established, using ferric chloride. 
The substituted nitrophenols dye the wool, the intensity increasing 
with the acidity of the phenol. These colours are readily removed by 
faintly alkaline washes. 

Wcol fixes phenolcarboxylic acids, but no ferric chloride reaction is 
shown, indicating that the phenylhydroxyl group has combined with 
some constituent of the wool. 

Whereas p-benzoquinone, toluquinone, o-3 : fi-xyloquinone, etc., in a 
weak acetic acid bath dye wool intensely, p-2 : 5- and m-2 : 5-xylo- 
quinone, also thymuquinene, anthraquinone, and phenanthraquinone 
have no such action. The actiYO para-quiiiones all contain the grouping 
■CO’CHKJH'CO”, which is absent from the inactive quinones. 

Jiaphthazarin, a dibydroxy-a-naphthaquinone, dyes wool a deep 
violet-hrown. The colour is not removed even by strong ammonia. 

The quinones are supposed to give rise to quinoneanilide-Iike 
compounds with the amino-substaDces of the wool. Silk is not dyed 
80 quickly by quinones as wool. E. F. A. 

Precipitation of Enzymes from their Solutions by Moist 
^uminium Hydroxide. William H. Welker and John Marshall 
(J. Amr. Ohem. Soc., 1913, 35, 822). — When solutions of the following 
enzymes were shaken with moist aluminium hydroxide, the enzymes 
Wre quantitatively removed ; peroxydase and oxydase (aqueous 
ex ract of potato), pepsin (aqueous or 0 2% HCl solution), rennin 
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solution, 30 % alcoholij 
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Action of Salts of Metals on the Saccharification of Starch 

AlnVlolytio Ferments. C. Gkebeb (Bkd. Zentr., 1913, 42, 
965—268 ; iromCompt. Rend. Soc. Bid. Paris, 1911, 70, 139,391,547, 
791 726 '728)' — Alkali salts of monobasic acids increase the rate of 
saccbarit'cation when present in small amounts, whilst large amounts 
have a retarding effect ; acid salts act similarly to the corresponding 
acids. monobasic organic acids act similarly’; the 

retarding effect increases with the mol. wt. 

Magnesium salts in small amounts have no action, and larger 
amounts have a retarding effect. Manganese, ferric and aluminium 
salts have a quickening effect in small amounts, and a retarding effect 
when present in large quantities. Ferrous salts retard or inhibit 
sacchari 6 cation according to the amount. 

Cadmium and zinc in very email amounts have a retarding effect, 
whilst moderate amounts inhibit saccharification. Still lahger amounts, 
up to a certain point, are, however, favourable. Similar results were 
obtained with copper and gold salts. 

Salts of platinum and palladium in very small amounts are 
favourable; the action is very suddenly reversed as the amounts 
increase. N. H. J. M. 

Synthesis of Glucosides of the Alcohols by means of 
Bmulsin ; EeversibiUty of Ferment Actions. Emile Bourquelot 
and Marc Bhidel (inn. Ckim. Phys., 1913, [viii], 28, 145 — 218). — 
A rdsume and discussion of results already recorded in the following 
abstracts; 1906, ii, 386; 1911, i, 1063; 1912, i, 522, 592, 593, 672, 
738, 790, 928, 946 ; this vol., i, 212, 303. T. A. H. 

Behaviour of Bmulsin in Presence of Pyridine. Giza 
ZBHPttN (Zeiisch. physiol. Chem., 1913, 85, 415 — 426). — /S-Glucosides 
are hydrolysed by emulsin in presence of 12% of pyridine. When the 
proportion of pyridine is increased, hydrolysis is retarded, and ceases 
in 20% solution. In presence of pyridine, amygdalin is converted into 
iwamygdalin. £. F. A. 

Use of Increasing Proportions of Dextrose in the Bio- 
chemical Synthesis of /3-Methylglucoside, Influence of the 
Gluooside Formed on the Arrest of the Reaction. Emile 
Boosquelot and Em. Veedon. {Compt. rend., 1913, 156, 1638 — 1640; 
J. Pharm. Chim., 1913, [vii], 7, 575 — 579). — In methyl alcohol (70%) 
the quantity of glucoside formed increases proportionately as the 
quantity of dextrose in solution increases up to 12 %, above which the 
amount of glucoside formed diminishes slightly. The presence of 
methylglucoside in the solution has a marked inhibiting effect on the 
amount of glucoside synthesised. The quantity of glucoside necessary 
to check the reaction is proportional to the amount of dextrose in the 
solution. \y_ (j. 

Enzyme Action. XIX. Urease. II. Observations on 
Accelerative and Inhibitive Agents. Henry E. Armstrong, M. 
0. Benjamin, and Edward Horton (Proc. Roy. Soc., 1913, B, 86, 

28 — 343 . Compare A., 1912, i, 694). — The manner in which the 
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activity of urease is affected by the presence of variousj substaa 
together with the urea has been studied throughout the whole eoor* 
of the change with considerable accuracy. The results are ejtpresgJ 
graphically. 

Both strong acids and carboxylic acids such as if/50 aspartic anJ 
salicylic acids prevent action. Boric acid in pll strength retard 
action. Guaiacol and resorcinol at first retard and suhsequecti* 
accelerate hydrolysis. p-Benzoquinone is poisonous, and quinol and 
quinol monomethyl ether, both of which are easily oxidised to p-benzo 
quinone, soon atop action. Glycine, asparagine, and carbonic acid aH 
accelerate action. 

It is emphasised that in presence of carbonic acid the rate of chanj, 
approximates to a “ linear ” character. ° 

Hydrogen cyanide accelerates action. 

Saligenin, acetaldehyde, benzaldehyde and salicylaldehyde 3,5 
moderately active depressants. 

It is considered that enzymic changes would be found to take place 
at approximately constant rates were it not that they are subject 
directly and indirectly to considerable retardation by the products of 
change ; probably the products of change have an affinity for the euzyme 
which is actually greater than that which obtains between the hydrolyte 
and the enzyme. 

Enzyme action takes place entirely at the surfaces of colloid particles 
suspended in the solution of the hydrolyte, and not between substances 
which are all in true solution. E. p, 

Fermentations with Yeast in the Absence of Sugar. XI. 
Carboxylase. Gael Neubero and P.RosESTHAL(£io(!A<nj.Z6!i»c4.,1913 
51, 128 — 142).— The carboxylase from yeast, which causes the decom- 
poeition of pyruvic acid, can be distinguished from the sugar ferment 
(zymase) by various reactions. The latter does not act in the presence 
of chloroform, whilst the former retains its full activity, especially in 
the presence of “ buffers,” which prevent great changes in the reaction 
of the fermenting liquid. For this latter purpose, solutions of either 
alkali salts of pyruvic acid in the presence of free arsenious or boric 
acids or free pyruvic acid in the presence of borates or ar.senites can 
be used. Similar results were obtained both with fresh and dried 
yeasts of pure culture. The carboxylase acts in a much shorter time 
than the zymase. Furthermore, if maceration juices are preserved a* 
room temperature, the zymase activity is readily lost, whereas the 
carboxylase remains active over comparatively long periods. Further- 
more, the zymase is readily destroyed by heating to SO”, whereas tie 
carboxylase activity remains intact. There is a further difference in 
that the zymase loses its activity on dialysis, whereas the carboxylase 
does not, especially if the dialysed solution is kept for some time. 
Attention is called to the fact that the fermentation of sugar most 
precede in stages, the C^-sugar being apparently broken down into Cj- 
substances, such as pyruvic acid. The ferment causing the evolution of 
carbon dioxide from the latter can remain intact, even after the zymase 
is destroyed. S. B. S. 
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i_gjg and Activation of Zymase and Catalase. Henbi 
Laek {Gmtr. Bakt. Par., 1913, ii, 37, 529—534. Compare A., 
'ql ‘1 i 1043). — In sn earlier paper it was stated that the addition of 
° 'depresses, and malt extract increases, the activity of zymase 
''r'latalase. The former is attributed to impurities in the juice of 
papaya which digest the two enzymes. 

‘°TV,o activation of the enzymes by extract of malt may be due, firstly, 


direct stimulation of the zymase and catalase by impurities 
jitract 


the 


of malt ; secondly, by inhibition of the antagonistic enzyme 
' rotease) by impurities, or else to the existence of pro^enzymes — 
” ivBiase and procatalase — combinations of the enzymes with a 
hohydrate, such compounds being saccharifiable by amylase. 
^'Experiments with a Munich bottom yeast and a Mens top yeast 
have ton made, and again show a depressing action of the papain 
jn the catalase and zymase in the yeast juice. Tests with extract 
of malt exhibit activation of the enzymes during the initial stages of 
the experiment with a pronounced depresrion later on. This action is 
iscribed to the presence of proenzymes in the yeast-juice. At the 
moment of fission a positive effect is produced, and this is followed 
by their digestion by impurities in the malt extract, H. B. H. 


Arseno-compounde. August Michaelis and Akthue SoHirER 
1913i 46, 1742—1743). — Since arsenic compounds frequently 
have a higher molecular weight than the corresponding nitrogen 
compounds, the authors have determined the molecular weight of 
areeaobenzene and p-arsenotoluene respectively. 

Arsenobenzene, slender, white needles, has m. p. 212°, not 196° as 
previously given (A., 1881, 722). It is readily oxidised in solution to 
phenylarsine oxide, which, even in small quantities, greatly depresses the 
m. p. A solution of arsenobenzene in benzene, when allowed to 
evaporate spontaneously in contact with air, leaves a resinous product 
consisting solely of phenylarsine oxide. In boiling benzeuejsolution, 
arsenobenzene has mol. wt. at 399'8 (calc. 304). 

; j)-Arsenotoluene separates from benzene in small plates, m, p. 202° 
(from chloroform, however, in needles, m. p. 184°; comp.are A., 1902, 
1,411). In solution, it is readily oxidised to p-tolylarsine oxide. It has 
a normal molecular weight when dissolved in dry phenol. In 
the presence of a trace of moisture, on the other baud, a constant 
[reeziag point of the solution is not observed. H. W. 


The Displacement of Metals from their Phenyl Compounds. 
SiEcrwED Hilpert and Gerhard GeCttneu (Ber., 1913, 46, 
1675—1691). — Although the action of various metals on the organo- 
metallic compounds has been fairly well investigated in the aliphatic 
series, the corresponding behaviour with the compound.s of the phenyl 
series has been less well studied (compare Hilpert and Griittner, A,, 
1912, i, 939). It is now discovered that at the temperature of the 
experiment (200—350°) the metals of comparatively low m. p, 
generally react with the organo-metallic compounds c.ausing a displace- 
ment of the other metal, and that if the two metals do not affect one 
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another the reaction may proceed quantitatively. If the m. p. Qf 
resulting mixture of metals lies below the temperature of ^he exne * 
ment the extent of the interaction appears to be dependant on ii, 
relative quantities of the two metals in the mixture. * 

Magnesium and aluminium react with mercury diphenyl so readil 
that no external heating is necessary ; magnesiupi diphenyl (coinni/ 
Fleck, A., 1893, i, 622) does not inflame in the air unless breathed 
upon ; it forms feathery needles (from ether), which melt at the 
temperature of the hand, almost immediately afterwards passing inj, 
the ether-free, amorphous substance. For the reaction between zinj 
and mercury diphenyl (in a hydrogen atmosphere), heat lias to be 
applied when the chemical change occurs with quantitative displace 
ment of mercury ; zinc diphenyl, needles, m. p. 105 — 106°, b 
280 — 285°, both in hydrogen, is very sensitive to air and moisture the 
former converting it into zinc oxide and diphenyl, and the latter into 
zinc hydroxide and benzene ; it is inflamed by fuming nitric acid 
and reacts with chloroform, producing triphenylmethane ; with iodine 
in benzene solution it produces zinc phenyl iodide, which is slowly 
converted further into zinc iodide ; with mercury it resets to a small 
extent, giving a trace of mercury diphenyl. 

Contrary to expectation, aluminium reacts scarcely at all with zbe 
diphenyl, possibly on account of the protecting film of oxide ; in order 
to determine the relative reactivity of these two metals towards the 
metallic phenyl compounds, the two metals were allowed to react 
simultaneously with the same quantity of mercury diphenyl under such 
conditions that the zinc if alone would form zinc diphenyl ; it was 
found that the relative amounts of aluminium triphenyl and zluc 
diphenyl were 99 ; 1. Magnesium dfcomposes completely the phenyl 
derivatives of aluminium and zinc, whilst mercury has no efiect on 
them; the metals magnesium, aluminium, zinc, and mercury, therefore, 
stand in the same relative order of activity as in the ordinary potential 


Cadmium exhibits but little tendency to form organo-metallic com- 
pounds and with the mercury alkyls gives rise only to hydrocarbons; 
with mercury diphenyl it is found that cadmium reacts, formiej 
cadmium diphenyl, but the extent of the reaction depends on the com- 
position of the liquid cadmium amalgam produced, and therefore on tin 
relative amount of cadmium applied ; by using an apparatus in which 
the liquid reaction product could be repeatedly treated in a hydrogen 
atmosphere with fresh cadmium until more than ten atomic pro 
portions had been applied, a specimen of cadmium diphenyl, colourless 
prisms containing 25% of mercury diphenyl, was obtained ; it is stable 
when dry, but in benzene solution it undergoes atmospheric oxidehen- 
From the amount of cadmium necessary in the above experiment and the 
fact that'the product when heated with excess of mercury quantitatively 
regenerates mercury diphenyl, it is evident that cadmium falls after 
mercury in the serie.s, showing the relative activity of the metals 
towards the formation of phenyl compunds. 

The behaviour of bismuth is somewhat analogous to that of cadmnini i 
mercury diphenyl heated with an excess of bismuth and bismat 
tripbenyl heated with an excess of mercury both yield a mixture o 
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henyl derivatives of the two metals ; the relative proportions in 
h mixed products indicate that bismuth falls before mercury in the 
indicating relative activity in these compounds. With the six 
investigated above, therefore, cadmium alone falls into a 
°Mition different from that occupied in the ordinary potential 

**1716 quadrivalent metals lead and tin appear to form a special class, 

( they fail to react with mercury diphenyl, whilst their tetraphenyl 
derivatives are entirely unaffected by magnesium. 

The behaviour of the metallic haloids towards metallic phenyl com- 
ind.s is very different from that of the corresponding free metal. 
Mercuric bromide reacts quantitatively with an ethereal solution of 
‘ -anesium phenyl bromide producing mercury phenyl bromide, leaflets, 
n 375“ if the original reagents are in approximately equimolecular pro- 
rirtions' with an excess of the organo-magnesium compound, 
mercury^ diphenyl is formed, but in only 40% yield. In a similar 
manner, mercury a-naphthyl bromide, m. p. 202°, can be produced, which 
even with a large excess of magnesium a-naphthyl bromide gives only a 
small quantity of the diphenyl command. Cadmium chloride also 
reacts with magheaium phenyl bromide and magnesium a-naphthyl 
bromide, but the products were not isolated. 

It is remarked that the sensitiveness of the phenyl compounds 
towards air and water diminishes with increasing atomic weight and 
electro negative character of the metal. 

The action of the alkali metals on mercury diphenyl or zinc diphenyl, 
with or without a solvent, was never found to yield a deposit of 
mercury until water was added (compare Acres, 'A., 1903, i, 724), 
and it is believed that an additive product is first produced. 

In agreement with the earlier negative results (Smith, Barnett and 
Hall, A., 1900, 1, 89) on the existence of a tungsten methyl iodide 
(Cahours, 1862), the authors were unable to isolate any compound 
of such nature. D. F. T. 


Physiological Chemistry 


Narcosis. I. The Belationship between Narcosis and 
Oxygen Respiration. Hans Wintkkstein (Biochem. Zeitsch., 1913, 
51, 143 — 170). — The author gives a critical review of the various 
experiments which indicate a relationship between narcosis and 
diminution of oxygen respiration. He draws the conclusion that 
narcosis cannot be explained simply as a result of diminished 
oxidation, citing amongst other experiments the fact that certain 
ascarids, which are anoxybiotic, are particularly susceptible to 
narcosis. It seems more probable that narcosis and inhibition of 
oxidation are concomitant results of some more general action. 

S. B, S. 
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The Chlorine Content of Blood and its Division betvreen 
the Corpuscles and Serum.^The Permeability of Corpu8(.ijj 
for Inorganic Substances. J. Snapper (Bwchtm. Zeikch., igij 
51, 63— 61).— The chlorine was estimated in the total blood, ajj 
in the serum and corpuscles separately. It was found that the 
ratio of the chlorine in the corpuscles to f.h^t m the serum wai 
approximately constant both in the dog and in man, being about 
40%. As this is very nearly the ratio of the intraglobular fluy 
the total volume of the erythrocytes as found by Hamburger, the 
conclusion is drawn that there is an even distribution of the 
inorganic contents of blood between the serum and the fonned 
elements. B. 8. 

Formation of Methmmoglobin. VVolfoano Heubnek (dfoi, 
expl. I’alk. Bharm., 1913, 72, 241-281).— Whereas the injeciion 
of phenacetin into the blood of carnivora causes the formation of 
methsemoglobin, dimethylphenacetin is without effect. Phenacetin 
outside the body has no action on blood, indicating that the aetive 
substance is formed from it in the organism. 

Parallel experiments with derivatives of o-, m-, and psmino- 
phenols show the meta-derivatives to be barely poisonous, and, 
whereas the ortho- and para-derivatives are equally poisonous for 
dogs, the ortho-compound is the stronger in the case of cats, which 
are extremely sensitive to both aminophenols. Rabbits are 
resistant to these poisons. 

Since each aminophenol molecule resets several times with 
hemoglobin moleoules, the reaction is explained on the hypothesis 
that the o- and p-aminophenols are oxidised to o- or p-benzoquinoue- 
imine,and that this actually reacts with hemoglobin, 2(Hb:Fe), form- 
ing aminophenol and methsmoglobin, 2(Hb:Fe’OH). The change 
involves conversion of bivalent into tervalent iron, the active agent 
being the quinoue. This is in agreement with the formation of 
hcemoglobin by the agency both of oxidising and reducing agente, 

Quinol acts similarly, but has no effect in the absence of oxygen. 
p-Benzoquiuone works energetically in the absence of oxygen. 

Quinol and catechol readily produce methsmoglohin in testtube 
experiments, whereas resorcinol is without effect. Similarly, pjro- 
gallol is active, chloroglucinol inactive. 

Aniline is active, dimethylaniline has no effect, although the 
isomeric m-xylidine is also active in producing metlramoglqbin. 

The substitution of the para- and of both ortho-positions in 
aniline by chlorine does not alter its activity. Apparently the 
aniline nitrogen is oxidisable without oxidation previously taking 
place at the ortho- or para-positions in the nucleus to form » 
quinone. Acetylation of the nitrogen in trichloroaniline h^ htw 
effect; in dichloroaniline some lessening of the activity is brougi 
about on acetylating. . , 

Hssmoglobin is oxidised by hydroxylamine even in the aose 
of oxygen. The introduction into aniline derivatives oi 
methyl groups occupying the one the ortho-position to ’ 

and the other either the ortho- or para-position lowers the oxiai s 
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tivity. Phenetidine, for example, has hardly any action in 
^roducing methaemoglobin. 

P gjHphMis i3 laid difference between rabbits, dogs, and 

ata in reactions between the blood and aromatic oxidising 


*^Tlie speotrum of pure methaemoglobin does not show the two 
[jjmoglobin bands 'in the yellow and green. When these are 
seen oxytemoglobin is present as impurity. E. F. A. 


The Change in the Permeabiliiy of Blood Corpuscles on 
Aadition of Acid. J. Ssappee (Jtwcliem. ZMlscti., lal3, 51, 
_Xhe results of Hamburger are confirmed, according to 
which the addition of acid causes a swelling of the corpuscles and 
a passage of chlorine from the serum into the corpuscles. The 
influence of the addition of acids to the blood both in vivo and 
(« vitro was investigated. The diffusible and non-diffusible alkali 
was estimated. Por this purpose, the total serum was titrated 
with A/Sfi-tartaric acid, aud also the filtrate after precipitation 
with alcohol, which throws down the proteins with the alkali 
combined with proteins (non-diffusible alkali). Congo-red paper 
was used as indicator. Both in vivo and in vitro, there was found 
to be a relative increase of the diffusible as compared with the 
non-diffusible alkali as a result of the action of acids. A possible 
explanation of the action of acids as regards the distribution of 
chlorine between serum and corpuscles seemed therefore to be 
the relative increase of ’SOi ions in the corpuscles when sulphuric 
acid was employed, as compared with the serum, due to the larger 
amount of alkali set free from proteins in a diffusible form and 
a subsequent interchange of -SOj and Ci ions between serum and 
corpuscles. As, however, a change in distribution of chlorine 
could not be brought about by addition of neutral sulphates alone 
without addition of acids, this explanation is inadequate. It is 
assumed, therefore, that the acids act on the proteins and so alter 
the permeability of the cells to ions. A similar change of dis- 
tribution could not be brought about by lipoid solvents, such as 
chloroform, even when the latter is present in sufficient quantities 
to cause a small amount of haemolysis. S. B. S. 


The Biological Signiflcanoe and Metabolism of the 
Proteins. VII. The Amino -Nitrogen Titratable in the 
Presence of Formalin in the Blood Corpuscles of Various 
Animals. A. Costastino (Biochem. Zeitsoh., 1913, 51, 91—96).— 
The proteins were separated by barium salts by the method of 
Buglia and Costantino. In both the serum and corpuscles, nitro- 
genous substances titratable in the presence of formalin were found. 
The quantity found was small in the case of serum, but relatively 
large in that of corpuscles. In non-nucleated, the quantity is only 
about half that existing in nucleated corpuscles. In the case of 
mammals and turkey, the amount found in the serum is about the 
same. The author calls attention to the importance of examining 
' t b t corpuscles when investigating various problems of 
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Haemolysis by Chemical Agents. Philipp Eisembehg (Cmt 
BaU. Bar., 1913, i, 69, 173 — 225). — The author has carried out? 
long series of experiments oii the action of salts, acids, alkalis, aad 
various organic substances (including tetanolysin and vibriolysin^ 
on blood corpuscles. He has investigated, amongst other factors 
the influence of hypertonicity, synergism, aifd antagonism, 
summarises his results, from which, however, no extemije 
generalisations can be made. S. B. S 

Blood Lipoids and Phagocytosis. B. Stdbeb (£focAem, Zeitsek 
1913, 51, 211 — 233). — A method is described by means of which 
the phagocytic index of leucocytes can be determined, thrush sporeg 
being employed as the foreign object, as they can he readily stained 
by Leishmann’s method. For in vitro experiments human blood 
was employed, and for in vivo experiments cats and sometimes 
rabbits were used. It was found that cholesterol by itself greatly 
diminishes the phagocytic index, whereas lecithin has no action 
On the other hand, lecithin greatly diminishes, and even obliterates 
when in sufficient quantity, the power of cholesterol to reduce the 
phagocytic index, provided that it has not been previously heated. 
If the cholesterol and lecithin are heated after mixing, they do not 
together diminish the phagocytic index. Similar results wets 
obtained by both the in vivo and in, vitro experiments. It appears, 
therefore, that cholesterol acts directly on the phagocytes, and 
destroys their phagocytic action, but in the presence of lecithin a 
lecithin<holesterol compound is formed. This cannot, however, bf 
produced if lecithin is heated before the two substances are mixed. 

8, B, S, 

The Acetonitrile Reaction. Fr. Port {Biochem. Zeikoh., 1913, 
51, 224 — 228. Compare Reid Hunt, A., 1905, ii, 847; IffiO, ii, 
736; Trendelenburg, A., 1911, ii, 50). — The author throws douM 
on Reid Hunt's acetonitrile reaction with mice for detection of 
thyreogenic substances in the blood on the ground that tie 
susceptibility of the animals to the poison is so very variable that 
it is impossible to determine the limiting dose. S. B. S. 

Influence of Fatigue on the Amount of Dialysable Com- 
pounds, which React with Triketohydrindenhydrate, in the 
Serum. Emil Ibderhalden and Abso Ed. Lampe {Ztilsch. ptijsiii' 
Chem., 1913, 85, 136 — 142). — After severe fatigue in the dog, the 
hlood-serum contains less of the substances referred to in the title 
Admixture of the serum either of normal or fatigued dogs with 
cooked muscle produced no change. A similar result was obtained 
with other tissues. W. D. H. 

The Fermentative Properties of Blood. I. A Peptolytk 
Ferment of Normal Dog’s Serum. Ludwig Pmccssoffl 
(Biochem. Zeitech., 1913, 51, 107 — 115). — It is known that hy 
injection of various proteins into animals, the blood acquues 
peptolytic properties. The author shows that normal dog’s aeium 
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possesses a ferment capable of hydrolysing the peptone of dog’s 
muscle, prepared by treating the muscular tissue with 70% sulphuric 
acid in the cold, and precipitatmg by alcohol, after the removal 
of the sulphuric acid with barium hydroxide. The serum does 
not, however, digest a similar peptone prepared in the same way 
from cat’s muscle, or other peptones from foreign substances, 

8. B. S. 

The Influence of Diet on the Activity of Ptyalin. H, van 
Tbigt (MscA. physiol. Chem., 1913, 85, 156— 160).— The author 
examined his saliva at f refluent intervals! each meal increased its 
diastatic activity; the increased action was greatest after a carbo- 
hydrate meal, and least after a protein meal. W. D. H. 


Fluorine in the Animal Organism. II. Skeleton, Cartilages, 
and Tendons. Aemand Gautiek and Paul Clausmann (Comoe! 
imd; 1913, 156, 1425 — 1430. Compare this vol., i. 677).— An 
examination of bones, teeth, cartilage, and tendons for fluorine. 
Bones and teeth, either human or animal, are comparatively rich in 
fluorine, the content of the diaphyse portion of the bones being 
about four times as great as that of the epiphyse, in the case both 
of an elderly man and a new-born infant. The teeth approach 
the diaphyse in fluorine content. The skeleton of fish contains 
practically the same amount of fluorine as the scales, and a com- 
plete analysis of these organs shows a marked analogy. Cartilage 
and tendons are very low in fluorine content. W. G.* 


Is it Possible Artifloially to Increase the Amount of 
Phosphatides in Brmn? Eb.nst Salkowski (Riochtm. Zeitsch., 
1913, 51, 407— 422).— Commercial preparations of kephalin, when 
administered by the mouth. are well tolerated, and all but a small 
percentage is resorbed. Its ingestion causes an increased phosphoric 
acid output in the urine, both absolute and relative as compared 
with the mtrogen. In contrast to egg-yolk lecithin, kephalin does 
not accumulate m the liver, but appears to accumulate in the brain. 
Kabbits^were used for the experiments, and the quantities of 
phosphatides in the organs were estimated by the following method, 
he organ (brain) was first extracted with hot alcohol, and the 
mdue was then extracted with a mixture of equal volumes of 
wr. tb® benzene. The residues from both extracts 

ITth benzene, the extract thus made was filtered, 

anu the phosphorus was estimated in the filtrate after the solvent 
had been evaporated off. S B S 

Normal and Pathological Alteration in the Lens of the 
aye. AnoLP Jess (Z-ilsch. Biol., 1913, 61. 93-143).-Durinv life 
crvsUlline weight, the protein, and the water of the 

are soluL h, substances which 

in water A™ *®ii, “crease in protein is greater than that 
ill old age f " albumoid " is more abundant 

g ban crystallin, which is the more important in youth 
'ou CIV. i, ' 

i 9 



i. 790 ABSTRACTS OF CHEMICAL PAPERS. 

In senile cataract, the weight, the water, and the protein all 
decrease, and the loss of water is greater than that of protein; 
among the proteins crystalliri is most diminished; the amount o( 
albuinoid is high; the amount of fat, cholesterol, and lecithin are 
not increased. In traumatic cataract there is ^ no decrease in 
weight, but both the proteins decrease in amoiknt; fat, cholesterol, 
and lecithin do not increase, but the relative -and occasionally 
the absolute amount of water usually rises. In senile cataract, 
the cystine reaction lessens owing to the disappearance of crystallin; 
the albumoid has no cystine group in its molecule. In olj 
traumatic cataracts the cystine reaction is also negative, owing 
to the total absorption of crystallin. W. I). H. 

Chemical Investigation of Calcified Aorlss. Faans Amesebeb 
(ZtiUch. physiol. 1913, 85, 324-33t. Compare A„ 1911, 

219). A further series of analyses of calcified aortas are given 

with full details of the experimental methods. E .?. A. 


A Pigment in Melanosis of the Mucous Membrane of the 
Large Intestine. Emil Abdeehalden [Zeilsch. physiol. CIm., 
1913, 85, 92— 96).— A brown pigment was separated from s 
melanotic large intestine. An elementary analysis is given, which 
agreed closely with that of a pigment obtained from tryptophan 
(A., 1912, i, 521). W. D, H, 


Ferments of the Pancreas. Cbsare Seeono and Actonietie 
Palozzi (Chsm. Znitr., 1913, i, 1212-1213; from Arch. Famstol . 
sperim, 1913, H, 501— 508).— All the ferments of the paticrfas 
are contained in the glycerol extract, expressed under high pressure, 
and their activity remains for a long time unimpaired. The 
prote-oclastic activity increases on keeping, that is, with the con- 
version of trypsinogen into trypsin. In addition to diastase, there 
is a ferment capable of acting on maltose. The tryptic power is 
not destroyed by digestion with pepsin. Only the proteoclastic 
ferment is precipitated by a mixture of sodium chloride and 
magnesium sulphate. 


Autolysis of the Thymus. M. Kashiwababa { Zaisch . phjsd 
Chem., 1913, 85, 161— 172).— Kutscher considered tiiat dunnj 
autolysis the thymus underwent characteristic changes, especially 
in the amount of lysine and ammonia formed; the present researci' 
does not support this view. The course of autolysis in this organ 
does not materially differ from that of the liver, and there is n 
increase in the amount of ammonia formed; in both organs 
nitrogen is about 10% of that in the soluble nitrogenous suhsto« 
Among the decomposition products, lysine was found, also e 
and tyrosine in small quantities. There are certain difference 
between liver and thymus in the partition of nitrogen; t e 
amino-acids and proteoses are only about half as , , 

thymus as in the liver, hut the group diamino-acids + pepW ^ 
ammonia is twice as great, and the purine bases thrw ^ ^ 
great. 
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Extractive [MytiUtol] in the Valve Muscles of Mytilus 
edulis. Babend C. P. Jaksek {Zeiiack. physiol. Chm., 1913, 85, 
331— 232)-— 0“ extraction of the valve muscles of Mytilus edulis 
Jiritli water and . precipitation of certain impurities with colloidal 
ferric hydroxide, a substance, C5Hj205,2H20, crystallises from the 
titrate; the name mytUitol is applied to it. It forms an atetaie, 
in. p. 182°, crystallising in microscopic needles, which gives up five 
acetyl groups on hydrolysis. Mytilitol contains a six-carbon ring, 
and is regarded aS an isomeride of quercitol. The muscles also 
contain histidine, betaine, taurine, and about 1-5% of glycogen. 

E. F. A. 

The Influence of Nutrition on the Secretion of Indole and 
Indican by Healthy Individuals. VVaclaw von Moeaczewski 
and B. Hebzpeld {Biochem. ZeUseh., 1913, 51, 314 — 339). — The 
amount of substance giving the indole reaction, whicli is obtained 
by the distillation of urine, was determined under diSerent con- 
ditions of nutrition, and it was found that the amount increased 
on a diet of fats, of vegetables, and of gelatin, but diminished on 
a carbohydrate or sugar diet. The addition of proteins caused an 
increased output as compared with sugars, but a diminished output 
as compared wilh fats. No relationship could be found between 
the indole of the faces and the indicaii of urine. The indole of 
the faces was estimated both directly as excreted, and after sub- 
inissiou to a secondary putrefaction. Fat was found to increase 
both the indole directly excreted and the amount obtained after 
secondary putrefaction. The same was found with proteins, 
whereas carbohydrates had the opposite effect Vegetables protect 
proteins from putrefaction, so that the indole directly excreted is 
diminished, and that obtained by secondary putrefaction is 
increased to the same extent. The nitrogen and chloride of the 
faces are aSected in a similar way. At times a relationsliip 
between the indican of the urine and the indole of the fseces is to 
be found, the two rising and falling together; in the case of 
gelatin, sugar, and fat nutrition, the general metabolism exerts 
some influence on the amount of indole resorbed from the intestine ; 
but the amount of indican of the urine is regulated by another 
factor in addition to its resorption from the alimentary tract, 
namely, the capacity of the organiein to destroy the absorbed 
substance. g. b. g, 

Tiyptio Digestion by the Urine. Filip Johansson {Zsilsch. 
physiol. Chem.^ 1913, 85, 72 — 90). — In the normal urine of man, ox, 
and horse, no proteolytic enzyme precipitable by caseinogen in 
an alkaline solution was obtained. In albuminous urine, it is 
sometimes present. From the urine of the ox, and to a small degree 
oi the horse, the caseinogen precipitate contains an enzyme wlrich 
avours the proteolytic action of fibrin prepared from ox blood, 
nt has no such action on ox-serum. Trypsinogen is absent 
rom the urine. The substance in question is possibly a kinase. 

W. D. H. 

2 
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Excretion of Glycuronic Acid Mistaken for Glyeoaufij 
Emil Abdsebaldem {Ziiigek. pkysiol. Cliem., 1913, 85, 95 — %),^^ 
case of apparent glycosuria in a child turned out on further 
examination to have no sugar in the urine. The reducing pro 
perties were due to free and combined glycuronic acid. The urine 
also contained abundant phenol and indoxyl. W. D. H 

Changes in Voluntary Muscles in Disease. R. C. JEWEssuiy 
and W. W. C. Topley (J. Path. Bact., 1913, 17, 432 — 453),_ij 
wasting diseases the voluntary muscles show varying degrees of 
wasting. In acute general diseases there is a hyaline or granular 
change, and in a few cases fatty degeneration. In cases of abnormal 
carbohydrate metabolism the interstitial fat is increased. Marker] 
fatty degeneration occurs in diphtheritic toxsmia, certain blood 
disorders, and phosphorus poisoning. Glycogen was strikingly 
present in all the cases (three in number) of diabetes examined 
Amyloid degeneration was not found at all. W. D. H. 

Biochemistry of Growth. The Glycogen-content of the 
Liver of Eats Bearing Malignant New Growths. Wausui 
Cbameb and James Lochhbau {Proc. Roy. Roo., 1913, R, 86 
302 — 307). — Glycogen disappears more rapidly from the liver of 
tumour-bearing rats than from that of normal rafc. There is no 
increased oxidation of carbohydrate material in tumour-bearing 
animals, so the result confirms the conclusion arrived at on pregnant 
animals, that in growth carbohydrate is used in the synthesis ol 
protoplasm. W. D. H. 

Nitrogen Content of Malignant Tumours in Man. Rosm 
G. Chisholm {J. Pa^i. Bad., 1913, 17, 606—608). — Ten tumoniN 
were investigated; in all cases the nitrogen percentage is Ioto 
in the fresh tumour than in the somatic tissues of the host, itilli 
the exception of the kidney. But reckoned for the dried tissue, 
the percentage was lower in four cases only. Cramer and Pringle 
found that the percentage of nitrogen coagulable by alcohol was 
low in tumour tissue; the variable results on this point obtained 
in the present research appear to he due to post-mortem changes. 

W. D. H. 

Action of Diuretics in Experimental Nephritis. Aetuct 
E Boycott and John H. Ryffel (/. Path. Bad., 1913, 17,468—501). 
— After the convoluted tubules are put out of action by uraniiw 
nitrate, secretory diuretics, such as caSeine, fail to produr 
diuresis ; so also do mechanical diuretics, such as Ringer’s fluid. lu 
the early stages of uranium nephritis, the urine produced is small 
in amount, and contains less chlorides than normal. Caffeine unm 
contains less chlorides than that produced by Ringer’s solution m 
5% sodium chloride solution. Uranium causes glycosuria. 

W. D- H. 

Action of Kadium Emanations on the EespirsW 
Exchange. J. yon Besczur and Dionys Eochs {Chim. Zenlr., ■ 
i, 1444; from Ztilsoh. exp. Path, Thtr., 1913, 12, 564—567).— 
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even one hundred times greater than the ordinary therapeutic dose 
of radium emanation, have only a slight effect in increasing the 
caseous exchange, and do not affect the combustion processes taking 
place in the organism. S. B. S. 

Behaviour of Lecithin towards Radium Bmanation and 
Thorium-X' Carl Neueeho and LAszid Kasczag {Ohtm. 'Zmtr., 
]!)13, i, 13^6; irom Radium in Biol. Heiikuvde, 1913, 2. 116 — 122). 

Different authors have assumed that the hsemolytic action of 

radium emanation and thorium-X is to be referred to a lecithin 
scission in the red corpuscles. It is found, however, that no 
hydrolysis takes place when solutions of the active substances are 
mixed with lecithin emulsions. The acidity does not rise, neither 
do the solutions differ in colour, odour, or consistence from the 
ordinary aqueous solutions. J. C. W. 

Biiigi’s Law of the Combined Action of Drugs. B^la 
VON IssEKUTZ {PJluoer’s Archiv, 1913, 151, 456—178. Compare A., 
1912, ii, 667).— When two narcotics are introduced into the 
organism at the same time, or within a short interval, the combined 
effect is often greater than the sum of the effects of each individual 
drug. This increased effect is, according to Burgi, greatest when 
the drugs have different cell receptors. This theory is adversely 
criticised in some detail by the author, who illustrates his arguments 
by nomerous examples, both from his own experience and by 
quotations from the results of other workers. He draws the con- 
clusion that it is difficult, if not impossible, to formulate any law 
which will explain the combined action of two drugs administered 
simultaneously. S. B. S. 

Action of Adrenalin on the Respiration. Dionvs Fuchs and 
Nikolaus Roth (CA«m.XenJr.,1913,i,1443; from ZeiUch.exp.Path.Tker., 
191S, 12, 568 — 571). — In experiments on men. similar results were 
obtained to those in the case of animals, namely, an increase in 
the volume in respiration. In man, however, there was no increase 
of frequency, as was observed in the case of animals. S. B. S. 

Colchicine and its Derivatives. Heemann Fuhnee {Arch. expt. 
Path. Pharm., 1913, 72, 228 — 238). — The activity of some of 
Windaus’s derivatives of colchicine was compared with that of the 
parent substance. Colchiceine, in which only one of the enolic 
methoxy-groups of colchicine is saponified, is much less active thau 
the methyl ether, colchicine. If the hydroxyl group is methylated, 
the original toxic value of colchicine is reached, or nearly so. 
Replacement of the acetyl group in this by benzoyl reduces the 
activity to one-tenth of that of colchicine. Oxycolchicine, obtained 
by oxidation with chromic acid, has on frogs an action resembling 
lat of veratrine, but has no action when given to mammals. 

W. D. H. 

The Influence of Cholesterol on Hssmolysis. G. Jahnson- 

0‘™ [Aatsek physiol. Chem., 1913, 85, .59-67). -The inhibitory 
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influence of cholesterol on the hsemolytic action of sa^niu, whicb 
was discovered by Ransom, was attributed by Windaus to the 
hydrojcyl group of the former substance, and other views have 
been advanced to explain it. In the present experunents saponin 
and soaps were employed as hsmolytics, and the inhibiting action 
of cholesterol was confirmed; it is specially great if the te®. 
perature is raised, and increases with the time cholesterol is allowed 
to act. In saponin-hsemolysis an irreversible process between the 
red corpuscles and cholesterol occurs. In soap heemolysis the 
action is less marked, and the explanation not so clear. 

W. D. H. 


The Influence of Cyanogen Gas on the Organism. 
Lonis Boeckhardt {Areh. Hygixnie, 1913, 79, 1 24).— When 

cyanogen, in concentrations much below O'l mg. per litre of ah, 
is inhaled by cats, it has no ill effects; in concentrations of 0*1 mg, 
per litre, it can be inhaled for half an hour ^thout danger. 
When the concentration reaches 0-2 mg. per litre, it acts toxically 
within a few hours. Rabbits are less susceptible, and can tolerate 
concentrations of 0'4 mg. per litre; for these animals the tojic 
concentration lies between 0'6 and 0'8 mg. per litre. The 
symptoms are irritation of the mucous membrane, difficulty in 
respiration, and convulsions; death results from paralysis of the 
respiratory centre. The symptoms are apparently those of 
hydrogen cyanide poisoning, the cyanogen reacting in the organism 
according to the equation (CN )2 + 2KOII = KCN + KCNO + H,0. 
If this takes place, 1 mg. cyanogen must have the same toxic 
action as 1 mg. hydrocyanic acid ; the latter is, however, according 
to Lehmann and his pupils, much more toxic. It is probable, 
therefore, that other secondary reactions take place. S. B. B. 


The Physiological Action of Fraxin and its Behaviour in 
the Organism. Giovanni B. Zanda ((IAawi. 1913, i, 1719) 

from Arch. Farmaed. sp>rim., 1913, 15, 111 — 121).— Frsxiu his 
small physiological action, and a dog can tolerate 2 grams pet 
kilo, of body-weight without ill effects. It has no appreciable 
influence on blood-pressure or temperature, and the greater part 
is excreted unchanged within twenty-four hours. To the mouse, it 
is relatively non-toxic, but it shows a slight action on the 
of a frog’s heart. 

Aneemia Produced by the HEemolysin from Streptococci. 
J. W. McLeod and J. W. McNee {J. Path. Boot., 1913, 17, 524-531) 
—Rabbits vary in their susceptibility to streptolysin. Himii 
globinaemia and hsemoglobinuria are produced, and the hsemo p 
property of the filtrate is closely related to its toxicity. Incubation 
at 37° destroys toxic and haemolytic properties. The bone mart 
hypertrophies in long experiments, and changes were also , 
liver, kidneys, and spleen. Repeated injections produce , 

susceptibility and no immunity. The hsemolysis »» i’jw « ^ 
less than in vitro. 



PHYSIOLOGICAL CHEMISTRY. 


i. 795 


Degradation of ^ Ketonio Acids in the Animal Organism. 
Leo Hermanns (Zeitsch. physiol. Chom., 1913, 85, 233—24(1).— 
It is uncertain whether, on decomposition of aliphatic acids in the 
oTOanism, ketonic or acid intermediate compounds are formed. 
It is shown that ethyl phenylacetoacetate is decomposed into benzyl 
niethyl ketone and hippuric acid. The ketone at first formed is 
converted into benzoic acid. When the ketone is administered to 
dogs, hippuric acid is recovered. 

On subcutaneous injection of ethyl benzylacetoacetate, hippuric 
acid is formed in quantity, and only traces of phenylethyl methyl 
ketone. This ketone, when administered alone, yields exclusively 
phenaeeturic acid. In this case, therefore, there is acid decom- 
position in contrast with the ketonic decomposition in the case of 
the phenyl ester. 

Ethyl phenylpropylacetoacetate under similar conditions gives a 
oood deal of hippuric acid, and traces of phenylbutyl methyl ketone. 
° When phenylbutyl methyl ketone is administered, only phen- 
aceturic acid is obtained in the urine. The ketone is decomposed 
between the carbonyl and the methylene carbon, and phenylbutyric 
acid is formed : CeH5-[CH2]4-CO-CHj— irCjHj-jCHjls-COgH. The 
ester, on the contrary, forms phenylvaleric acid : 

CH3-CO'CH-CH2'CH2-CoH4-C02Et-^C5H5-[CH2]j'C02H. 

The phenyl group in ethyl phenylacetoacetate has thus an abnormal 
influence. 

The normal formation of acetone in the body is duo to similar 
secondary reactions. Normally, acetoacetic acid is degraded to 
acetic acid, but under pathological conditions the secondary 
reaction predominates and acetone is formed. The degradation of 
the fatty acids accordingly does not take place with the formation 
of ketones, but there is an elimination of two carbon atoms. 

E. F. A. 

The Influence of Salvarsan and Neosalvarsan on the 
Circulation and on the Kidneys of Healthy and Diseased 
Animals. Awens (ArcA. expt. Path. Pharm., 1913, 72, 177—223). 
—Intravenous injection of salvarsan causes nephritis. Its toxicity 
increases not only with the dose given, but with the concentration ; 
the histological appearances of the kidneys are described in detail ; 
the nephritis is a vascular one, analogous to that produced by 
arsenic and cantharides. An immediate result of the injection, if 
made rapidly, is a fall in blood-pressure. Neosalvarsan produces 
cumcally no nephritis, and in animals the nephritis produced by 
ong-continued use of the drug is less marked; so also is the fall 
in lood-pressure. In animals which already have nephritis from 
0 er causes, the condition is intensified by very small doses of 
sa varsan, and in cases where the heart is diseased, the action of 
salvarsan on the circulation is most unfavourable. W. D. H. 

Strophanthin Action and the 
Action. Viktor Weizs.aoker (Arch. 
-294). — It was proved in experiments 


The Relationship of 
Intensity of the Heart’s 
Path, 1913, 72, 282- 
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on the frog’s heart that the action of strophanthin takes place mou 
rapidly the more quickly the heart is heating. In the restinj 
heart, the drug is not completely inactive. The rate of beat helsj 
constant, rise of temperature increases the velocity of the actioj 
of strophanthin. I W. D. g 

The Resistance of Different Animals Towards Arsenic, 
M. WiiLBERO (Riockem. Zeileeh,, 1913, 51, 231—252). — The following 
are the tolerated doses of potassium arsenite, expressed in mg. 
kilo, of body -weight. For pigeons, less than 0'012 (subcutaneous)' 
mice, 0'0156— 00176 (subcutaneous); hedgehog, O'Ol— O'OU (sub 
cutaneous); rabbits, O'OOS— O'Ol (subcutaneous); dogs, 0 007 (sub 
cutaneous or intravenous); guinea-pigs, 0’009 (subcutaneous) ; cats, 
0'005— 0'006 (subcutaneous); hares, more than O’OOS and less than 
O'OOS (subcutaneous); snakes, 0'012. The corresponding doses fot 
arsenious acid are: For pigeons, 1‘786 (per os); rabbits, 0015 
(per os) ; dogs, 0'03 (per os) ; hens, less than 0'06 (per os). It jj 
noteworthy that the tolerance by man is less than_ by any of the 
above animals, which is probably due to the more highly developed 
nervous system. When arsenic is administered by the mouth, 
animals are to a large extent protected from the poisonous action 
by vomiting. S. B. S. 

Lipoids which Resemble Lecithin in Forming Heemolysius 
along with Cobra-venom. John Cbuickshank {J. Path. Baa., 
1913, 17 , 619 — 622). — A number of substances were obtained froto 
the alcoholic extracts of egg-yolk, heart, liver, and kidney, which 
differ from lecithin. They are all soluble in water, and with one 
exception in ether. They are precipitated^ from the ethereal 
solution by acetone. They all form hsmolysins along with cohra- 
venom. W. D. E. 

Action of the Lecithins on the Processes of Poisoniug in 
Higher Animals. E. Hanscdmidt {Biocham. Zeilsek, 1913 , 51, 
171_192),— Lecithin by itself exerts no toxic action on animali, 
which can tolerate large doses, whatever method of administration 
is adopted. If injected together with curare, stiychnino nitrate, 
ethyl alcohol, chloral hydrate, veronal, or morphine, it inhibited 
the action of these drugs. It increased, however, the toxic action 
of ricin. In the case of phosphorus poisoning, the effect of aie 
lecithin appears to depend on the weight of the substan' 
administered, smaller doses having apparently ^ a beiieficial, an 
larger doses a harmful, effect. The general condition of the smim 
and its body content in lipoids appears also to have some effect i 
this case. 

Poisoning by Methyl Alcohol. Francesco Olivaei (»» 
Zentr., 1913, i, 1780; from Arch. Farmacol 
83— 96).— The toxicity of crude and pure methyl alcohol tor i ^ 
mice, and guinea-pigs was investigated. In the case ot e 1^^^ 
products, the minimal lethal doses were; for frogs, 
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• and guinea-pigs, of the body weight; the 

® ’ ponijing numbers for the crude acid product were lO’O, 7'5, 
^ ^ 1 - and for the crude baaic product, 8'6, 6'S, and 5'5'’/o(,. 
1" scheme' is given for the forensic examination of drinks, and 
nimal organs in which wood-spirit is suspected. The liquid is 
acidified vrith phosphoric acid, and the volatile acids, etc._, are 
distilled off, whilst the bases, p^idine, amines, etc., remain in the 
residue. The distillate containing the acids is neutralised, and 
asain distilled, the salts of the acids remaining behind, the 
aldehydes, etc., distilling over. These are fixed by m-phenylene- 
diamine hydrochloride, and the mixture is distilled, when acetone 
and methyl alcohol distil over, and are estimated in the distillate. 
If the mixture is saponified before these treatments, a conception 
can be formed as to the quantity of esters present from’ the amount 
of alcohol in this distillate. Finally, ethereal oils can be extracted 
by mineral oils ^b. p. 140 — 230°), and separated from the higher 
alcohols by fractional distillation. S. B. S. 
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Formation of y Aminobutyric Acid from a Glutamic Acid 
by Mioro-organiams. Emil Abdekhalden, Oeokg Fbomme and 
Paul Hirsch (Zeitsch. phytiol. Glum., 1913, 85, 131 — 135). — Whereas 
Ackermann (A., 1910, ii, 1089) identified y-aminobntyric acid 
amongst the bacterial decomposition products of d-glutaraic acid, 
Abderhalden and Kautzsch (A., 1912, i, 952) were unable to 
conllrm this. It is now found that y-aminobutyric acid is formed 
when a mixture of glutamic acid, 'dextrose, Witte’s peptone, and 
inorganic salts is incubated with decomposing pancreatic tissue. 
Success depends on the presence of the proper micro-organism; 
the mixture contained various yeasts, together with Diplococci 
and Staphylococci. E. F. A. 

Methods in Soil Bacteriology. VI. Ammoniflcation in 
Soil and in Solution. Felix Ixiunis and Hessy Hamilton 
Geeen (Omitr, link',. Par., 1913, ii, 37 , 534— 56'2). — \ critical study 
of the factors affecting ammonification and nitrification of blood 
meal, flesh meal, and horn meal under laboratory conditions, 
uhere the tests are carried out in solution and under aerobic 
conditions, the quantity of material does not appear to influence 
the rate of ammonification. Under anaerobic conditions there is 
a marked retardation of the process, due possibly to an accumu- 
bacterial metabolic products. It is suggested that in the 
ofV^ of flesh meal and horn meal in shallow layers 

ifiuid, aerobic and anaerobic organisms play perhaps an equally 
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important part, but that aerobic organisms are concerned mote 
actively with the later stages of animonification. Under aerobij 
conditions, and with larger quantities of material, considerable 
amounts of ammonia may volatilise from the cultures, or undergo 
assimilation by bacteria. The decomposition of horn meal and 
blood meal is much more rapid in soil than in solution, Wben^ 
however, soil tests in deep layers at full saturation are compared 
with solution tests in shallow layers, ammonification is faster i) 
solution than in soil, and this would seem to indicate aeration as 
being one of the chief factors in determining the rate of deco®, 
position in soils. The three materials used show differences among 
themselves iu the rate of decomposition, and this^ varies again 
according as to whether the tests are made in solution or in soil. 
The conclusion is drawn that solution tests seem to afford more 
information concerning the nature of tho materials used as sources 
of nitrogen. 

Nitrification is not registered in solution in the presence of any 
of the materials, but in soil tests it keeps pace .with ammonification 
provided that aeration is liberal, and that the quantity of anunonia 
formed is not excessive. H- H. 


The Oxidation of Thiosulphates on Bacterial Filters. 
William T. Lockett (/. Soc. Chmt. M.. IfilS, 32, 573—581).- 
It has already been observed that phenol and thiocyanate undergo 
oxidation on bacterial filters (^Fowler, Ardern, and Lockett, A., 
1911, ii, 139). In the present investigation, thiosulphate solutions 
were passed repeatedly through filters, consisting of stoneware 
pipes 24 in. long, cemented at one end and filled with clinkers. 
The amount of change in the solution was determined by an 
estimation of the oxygen absorbed from acid permanganate solution, 
and of the residual thiosulphate by 17 /80-iodine. It was foiiml 
that solutions up to 0'53^ concentration (expressed as NajS^O,) 
can be oxidised ; the resulting solution is acid, and the addition ol 
alkali accelerates the rate of oxidation. The thiosulphate is 
oxidised finally to sulphate, but tetrathionate and pentathionate, 
with occasional traces of trithionate, are intermediarily produced. 

In an extension of the investigation to the thionic acids, it was 
first shown that the usual tests are applicable with but few 
exceptions to thionate solutions of O’l and 0’02% concentration. 
With the exception of the dithionates, all the thionates^ undergo 
oxidation in this manner; potassium trithionate is oxidised to 
sulphate with intermediate formation of a considerable quantity 
of tetrathionate; potassium tetrathionate gives sulphate mti a 
little pentathionate, whilst potassium pentathionate is directly 


oxidised to sulphate. 

The conclusion is drawn that the oxidation is due to 
agen^ assisted by the physical and chemical properties of ^ e 
filtering medium. 

The Products of the Putrefaction of f-Aspartic Acid_ New 
Method of Detecting ^-Alanine Emil Abdkbhalden 
Fodob {ZeiUch. phyM. Chem, 1913, «85. 112-130).-Oii putrafactive 
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ion of f-aspartio acid, succinic, propionic, and formic 
jj.J'formed (compare Neuberg and Cappezzuoli, A., 1909, ii, 
con These acids are easily separated by the ester method, as the 
may be extracted with ether from the ester hydro- 

Tlorides of the amino-acids. . ^ . 

Emphasis is laid on the necessity of carrying out putrefactive 
, imposition experiments with a single known organism or a 
' ture of known organisms. 0-Alanine obtained by Ackermann 
1911 iii 75 ^) aspartic acid could not now be identified. 
Tt is recognisable in the very smallest quantity by conversion into 
11 1 acrvlate, which has a characteristic odour, and when added 
to a putrefaction experiment it is easily identified in this manner. 
Pure cultures of the five micrcKirganisms present were incubated 
separately with aspartic acid. In no case was 0-alanine formed. 

£j. IP. A. 


Beaotion Phases of Alcoholic Fermentation. Hans von 
K eeps and DAVin Johansson {Zeilsch. ■phymol. Chem., 1913, 85, 

192—208). It is shown generally that, when sugar is fermented 

iu presence of phosphate, the relation between the amount of carbon 
dioxide liberated and the phosphate fixed throughout the whole 
course of the change is that expressed by Harden and Young's 
equation, namely, 2Cen]20e -1 2 PO 4 HR 2 = 200 ^ -r 2C2HjO -t 2 H 2 O -f 
' 2 C.H This expression by no means explains the 

mechanism of fermentation or the part played in it by the 
individual enzymes. 

Fermentation begins with tlie conversion by means of an enzyme 
of the hexose sugars into a carbohydrate, which can be esterified 
with phosphate. The development of carbon dioxide which accom- 
panies this esterification is checked by an excess of phosphate. The 
fermentation controlled by phosphate is accelerated by the presence 
of lievulose. Both hexose diphosphate and triosemonophosphate are 
formed. The enzymatic hydrolysis of the hexose phosphate ester 
studied by Harden and Young is materially retarded by the 
presence of toluene. All the foregoing facts must be taken into 
consideration in any explanation of the fermentative changes. 

E. F. A. 

Invertase Reaction of Mixed Yeast Cultures. Albert J, J. 
Vakdkvei.de and A. Vanderstriciit {Biochem. Zeilsch., 1913, 51, 
388—397). — The invertase action of mixed cultures lies generally 
between that of the varieties forming the mixture, which is in 
contrast to the effect observed with certain mixed cultures, on 
the alcoholic fermentation, where a mixture exerts a favouring 
action. S. B. S. 

Reduction of Acetaldehyde by Yeast Juice. S. Kostytschev 
and Elise Hubbenet {Zeitsch. pkysioJ. Cheni., 1913, 85, 408 — 411. 
Compare A., 1912, ii, 860). — An extract of dried yeast (maceration 
.juice) is proved to reduce methylene-blue to the colourless state, 
and also acetaldehyde to alcohol, both in the presence and iu the 
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absence of sugar. The active hydrogen in this case is probabj, 
formed in the same way as during zymase fermentation. E. P. ' 

Are Moulds Able to Form Volatile Substances 
Antimony Compounds? Eeioh von Knapfl-Lenz {Arch. 
Path. Pham., 1913, 72, 224— 227).— The moulds investigated are not 
able' to form volatile antimony compounds. I In this there is j 
difference between antimony and the similar elements arseni,; 
selenium, and tellurium. The possibility that chronic antimont 
poisoning is due to the formation of volatile substances is excluded 

W. D. H, 

Nature of the Osmotic Optimum in Biological ProoeeseB 
Alpbed Guillemaed (Compl. rend., 1913, 156, 1552 — 
theoretical paper explaining results obtained in the culture ot 
Aspergillus nige,r under various conditions. The living matter 
absorbs metallic compounds necessary for its physico-chemical c®. 
stitution, the rate of formation of plant tissue following a curve 
which presents an optimum for a certain density with respect to 
the properties of the metal experimented with. The osmotic 
optimum occurs with most chemical substances in biological 
reactions. The amount of substance which favours it is tb« 
“excitation’' dose, and precedes the “toxic” dose. W. G. 

Replacement of Zinc by Copper in the Culture ct 
Aspergillus niger. Charles Lepierhe {Compt. rend., 1913, 156, 
1489 — 1491. Compare this vol., i, 326, 327). — Like cadmiim, 
glucinum, and uranium, copper can replace zinc in the culture 
of Aspergillus niger. Added in the form of its sulphate, the weight 
of crop is normal if the amount of copper does not exceed 1 in 
500,000, but the growth is retarded. If the amount rises to 1 in 
1000, growth ceases. Sporulation takes place only if the copper 
present does not exceed 1 in 10,000. W. G. 

The Assimilation of Guanine and Guanidine by Moulds, 
Alexander Kossowitz (Ghrm. Zentr., 1913, i, 1297 ; from ZtHA 
Gahrungs phpsiologie allq. landw. teclm. Mykoloyie, 19 1 2, 2, 84—86),— 
Guanine could be used by a large number of moulds as a source 
both of carbon and nitrogen. These include Botrytis hmiami, 
Penicillium glaucum, Mncnr y-Boidin, Cladosporium herhartisi, 
Phytophihora infestans, Penieillmm hrevicaule., Aspergillus glaucti' 
and A. niger, and Isaria farinosa. Guanidine, as carbonate, 
chloride, nitrate, or thiocyanate, could be used as a nitrogen source 
by all moulds. ' S. B. S, 

Enzymatic Hydrolysie of Hippurio Acid by Mould 
Arthur W. Dox and lUv R Neidig {Zeitseh. physiol. Chau., 1913, O", 
68—71. Compare A., 1909, i, 861; ii, 510).— Sonie charactenstic 
mould fungi— three Aspergillus and three Penicillium 
were grown for periods of one, two, three, and four weeks » 
nutrient solution consisting of sucrose, tartaric acid, and inorgan 
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Its The mycelium was removed, ground with glass, the juice 
f ressed end its action on hippuric acid tested, the formation of 
1 cine being detected by means of titration with formaldehyde. 

? ^ most cases nearly complete hydrolysis was observed inde- 
'ndently of the age of the culture. There is very little secondary 
iction converting glycine into ammonia. Taka-diastase (made 
f tn AsperaUlus oryiae) has a similar hydrolytic action on 
l-Jpuricacid. E.F.A. 

The Penetration of Different Forms of Nitrogen in Plants ; 
Phenomena of Adsorption. D. Chouchak {Compt. rend,, 1913, 
156 1696 — 1699- Compare Pouget and Chouchak, A., 1912, ii, 
796 ’ 975 ).— The roots of young wheat plants deprived of vitality 
bv immersion in boiling water for thirty minutes retain the 
oroperty of adsorbing and fixing nitrogen in diifeernt mineral and 
organic forms. This property is due to the presence of certain 
substances not removed by boiling water, but removed by boiling 
alcohol. This power of adsorbing different nitrogenous compounds, 
at the same molecular concentration, varies according to the nature 
of the compound, and for the same form of nitrogen, the amount 
of nitrogen adsorbed varies, within certain limits, directly with 
the concentration of the surrounding medium with respect to 
nitrogen. The ratio of the concentration of adsorbed nitrogen 
in the roots to that of the nitrogen remaining in the liquid is 
always greater than unity. W. 6. 

The Absorption of Different Forms of Nitrogen by the 
Plant ; Influence of the Medium. D. Ohol’Chak ( Compt. rend., 
1913, 156, 1784 — 1787. Compare preceding abstract). — The 
adsorbing power of tho exterior layer of dead roots, and the rate 
of absorption or diffusion in the living plant, for the same con- 
centration in nitrogen, is considerably modified by the presence of 
such salts as magnesium sulphate, sodium chloride, etc., and the 
effects produced by a number of these have been studied. They 
do not act in the same manner, but by their action on dead roofa 
and on living plants they arrange themselves in the same order. 
In a mixture of two or more salts, they may help or be antagonistic 
to one another. In many cases the adsorption of nitrogen is very 
considerably increased, sodium chloride hawing a beneficial effect. 

W. G. 

The Significance of Lipoids for the Formation of Bio- 
electrical Differences of Potential in Certain Plant Organs. 
Jacques Iueb and Rsinhabd Beutnrb {Biochem. Zeitsch., 1913, 51, 
288--299).— The bio-electrical differences of potential already 
described by the authors at the undamaged surface of certain plant 
organs (apple, etc.) are qualitatively and quantitatively almost 
identical with that at the interface of an aqueous solution, and a 
solution of phosphatides in guaiacol, m-cresol, and amyl alcohol, 
and a guaiacol extract of apple behaves in this respect exactly like 
e undamaged organ itself. The solvents themselves without the 
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phosphatide have practically no action. Fatty acids which are 
insoluble in water, such as oleic and palmitic acids, show the same 
effect towards the varying concentrations of the aqueous salt 
solutions as the living organ. They behave, however, diSereatly 
towards different concentrations of acids. The bio-electric actioj 
of tlje organa is not due therefore to fatty acids, ^ neither is it 
due to cholesterol, the electromotor effects of' which are quit* 
different to those of the living organ. Solid proteins, such as 
coagulated egg-white or gelatin, also act in a different way. T|jj 
bio electric effects of the living organ are therefore ascribed to the 
presence of phosphatides or some similar insoluble substances. 
Cephalin and lecithin were used in the experiments in chains, 
which were constituted in the following way; Hg | HgClif/lKCll 
Guaiacol solution | KCl in varying concentrations [ d//KClHgCI 
Hg. S. B. S. 

The Influence of Ansesthetica on the Potential Difference 
at the Surface of Living Animal and Vegetable Tissuea, 
Jacques Loeb and Reinhard Beutnbe (Rioc/««i. Zeitsck, 1913, 51. 
300— 306).— The addition of alcohol or ether to the aqueous phase 
dimiuishes the difference of potential at the interface of a bving 
organ and an aqueous solution. The action is a reversible one. 
The quantities necessary to produce an effect are considerably 
larger than those necessary for the production of narcosis, A 
similar diminution of difference of potential is produced by the 
addition of alcohol or ether to the aqueous phase at the interface 
of an aqueous solution and a solution of oleic acid or lecithin in 
guaiacol. The action is due to the entrance of some ether into 
the non-aqueous phase. A similar action was not observed on 
the addition of an indifferent non-electrolyte, such as dextrose, to 
the aqueous phase. S. B. S, 

The Part Played by the Surface Tension and by Lipoids 
in the Living Cell. Horace M. Vernon (Bioclieiii. Zeitneh., 1913, 
51, 1 — 25). — Exosmosis of tannin from vegetable cells, caused by 
various narcotics, is apparently not a mere surface-tension 
phenomenon, as Czapek assumes. According to_ this observer, the 
substances cause exosmosis in those concentrations which reduce 
the surface tension of water/air to 0'685. Out of the twenty-nine 
substances investigated by Czapek, seven produce exosmosis in con- 
centrations in which the surface tension varies between 0'82 and 
0 998. The concentrations, according to the author, more nearly 
correspond with those which produce narcosis in tadpoles and 
haemolysis of blood-corpuscles. The narcotics appear therefore to 
exert their action owing to their solubility in lipoids, according to 
the Overton theory. The part plapd by the lipoids in anml 
cells can be investigated by determining the concentration of le 
various substances which inhibit the action of indophenoloxydase, 
an insoluble ferment which only acts, according to the author, w en 
the lipoids are intact. It is now found that the concentrations o 
narcotics which are just sufficient to inhibit this ferment ac ion 
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re about twice aa strong as those which cause exosmosis of tannin 
from Kchemria cells. The actual ratios vary between 0'9 and 2-8 
for the seventeen substances investigated. As the concentrations 
vii'ied between 1 and 720, the closeness of these ratios is striking. 
Colloidal sodium oleate acts in the same concentrations on Echeveria 
as on oxydase, whereas saponin acts on the oxydase in 1 /40 of this 
concentration. Acids act on oxydase in concentrations correspond- 
iiio more or less with the electrical conductivity of this solution, 
jifd there is a crude parallelism between these values and their 
licCinolytic action. S. B. S. 

Carbohydrates of Vegetables, Ehxst Bcsolt {/, Landw., 
1913 , 61, 153 — 160). — The sap of French beans (300'0 c.c.), when 
kept’for a week, yielded 9-3 grams of pure mannitol. No mannitol 
was found in the sap when quite fresh, or in sap which was at 
once sterilised by boiling and then kept for a week. 

Cauliflower (1300 grams), without the stalk, yielded 7-9 grams of 
pare mannitol, which is supposed to have been present originally. 
It is, however, possible that the mannitol was produced during the 
evaporation of the sap. N. H. J. M. 

Simple Vegetable Bases. Georo Tbieb (ZeiUch. physiol. Chem., 
1913, 85, 372— 391).— Emphasis is laid on the fact that the plant 
betaines are to be regarded as the simplest alkaloids formed from 
the amino-acids by exhaustive methylation. 

The presence of glycine betaine and of choline in the alcoholic 
extract of oat seeds is established. In the phosphatide from oats, 
colainine (aminoethyl alcohol) hut no oetaine is present. 

Glycine betaine may be identified as platinichloride. This salt 
undergoes a characteristic change when left in contact with its 
mother liquors. 

Aminoethyl alcohol reacts quantitatively with nitrous acid, 
and may be estimated in this way. Since choline does not react 
with nitrous acid, the presence in it of 1% of colamine may be 
detected. Colamine is incompletely precipitated by phosphor- 
tungstic acid. 

An investigation of the bases in areca nuts leads to tlie following 
formulae being suggested ; 

Guvacine, C^H^OjN = CU 2 <^^^!||>CH-COjH. 

fsoGuvacine, CjHjOjN = CH,<^,^L™5>C’C0.3H. 

,CH.,— CH, - CO 

Arecaine, C,H;,OjN = CH,/ " \CH | . 

. "/GHj-NMe/^ 0 

Inese differ from the formulae suggested by Jahns. E. F. A. 

Formation of the Anthooyan Pigments of Plants. IV. 

, ^’'“fflogens. Frederick Keeble, E. Fkankland Aumstbong. 
« w. Neilson Jones { Proc . Roy . Soc ., 1913, B , 86. 308—317. 

cuipare A., 1912, ii, 673; this voh, i, 325). — Flowers of any colour 
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variety of Brompton stocks, when treated with alcohol, lose theit 
colour rapidly. The original colour is regained when the 
decolorised petals are placed in water, the recovery being rapid 
when the water is heated. The phenomenon is a general one, and 
it is also shown by the vegetative parts of plants. The brown wall, 
fiowgr, which contains a mixture of purple antlroyan and yeilov 
plastid colour, recovers purple. The power of recovering the 
original colour serves as a means of distinguishing anthocyan from 
plastid pigments. The recovery of the pigment is shown to he 
due to the oxidation of a chromogen. 

The decoloriaatiou is due to the activity of a reducing agent, 
which is extracted by alcohol. This is resistant to high tea- 
peratures, as the alcohol may be evaporated to dryness, and the 
residue taken up in water; it then contains an active reducing 
agent. This agent prevents the action of bran peroxydase on 
benzidine, whilst, when added to the blue solution resulting from 
the interaction of bran peroxydase, hydrogen peroxide, and 
benzidine, it brings about the dccolorisation of the blue. Quinol 
has a similar effect, but not formaldehyde. 

The flower petals contain a much larger quantity of chroaogen 
than is used in the natural flower, as the colour may be renored 
and recovered several times. The amount of active water present 
in the cells determines the direction in which the pigment producing 
reaction shall go ; as the amount of water decreases, the reducing 
agents become active and the oxydases inert. 

The activity of a-glucase ceases in 60% ethyl alcohol and in 4051 
methyl alcohol. The activity of emulsin falls rapidly in alcohols 
up to 40% strength; in solutions with from 40 to 90% of alcohol 
the activity is proportional roughly to the amount of water present. 
Oxydase action ceases in about 70% alcohol, but in the plant cell 
the chromogens may undergo oxidation, even in 95% alcohol. 

E. F. A. 


Formation of the A nthocyan Pigments of Plants. V. Chromo- 
gens of White Flowers. VV. Neilson Jones (Proc. Boy. *c., 1913, 
86 318—323. Compare Keeble and Armstrong, A., 1912, li, 6?3).- 
Lack of colour in recessive white flowers may be the consequeiice, 
not of the absence of an essential constituent of the colour-producing 
mechanism, but of the failure of these constituents to come 
together and interact with one another. White flowers of Lyeli»i 
coronaria contain a chromogen which gives rise to a reddish-brown 
pigment on oxidation. The chromogeu may be extrarted oy 
treatment with absolute alcohol; it reacts with the ‘ 

other plants in presence of hydrogen peroxide to form the prown 
pigment, and can thus be used in the same way as , 

demonstrate the distribution of oxydasq^In 
conditions are never such as to alloi^ny interaction 
oxydase and chromogen. On treatment with alcohol or . 
hormone, the barrier is removed by the destruction of th p 
impermeability, and pigment is formed. The following j 
Thite flowers have beel demonstrated: (1) Those which contain 
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and a chromogenj for example, Lychiiu 
( 2 ) Those whi-'- ' ' 

ule, 

chromogen. ' - 

(jiloroform and hydrogen peroxide. 


all — “ . ” ' j a * 'i coroiuiTiu. 

Those which contain a peroxydaae and a chromogen, for exam- 
* (3) Those which contain a peroxydase but no 

'chromogen, These give no colour reaction after treatment with 


(4) Those which contain no 
E. E. A. 


Variation in the Composition of Water-Trefoil (Menyanthes 
trifoUata, L.) during a Season’s Growth. Mabc Bkidel (7. 
TAttrwt* Vhiw^t 1313, [vii], 7. 529 — 535. Compare A., 1911, i, 

g^g\ This investigation was carried out on the same lines as were 

adopted in the case of gentian root (A., 1911, ii, 42,6), with the 
axceptions that (1) the carbohydrates hydrolysed by invertase in 
ihe water-trefoil are unknown, and (2) that meliatin, unlike 
jenliopicrin, cannot be isolated and weighed. The proportion 
of meliatin was therefore estimated by the change in rotation 
nduced by emulsin in an aqueous solution of a dry alcoholic 
ixtract of the plant, in which (1) the initial reducing sugar, and 
'2) the carbohydrates hydrolys^ by invertase had already been 
letermiued. 

The results, tabulated in the original, show that the plant 
contains most meliatin (0'891%) towards the end of May, and least 
{0’65o%) at the beginning of October. The carbohydrates hydro- 
lys^ by invertase are at a minimum (0'950%) at the middle 
ol June, and increase steadily to 2'761% at the beginning of 
October. As in the case of gentian, it appears that the percentage 
ol glucoside shows little variation, so that this substance cannot 
be regarded as a reserve material. On the other hand, the carbo- 
hydrates are accumulated as reserve materials up to the period at 
which the fruit ripens, to be used at the resumption of vegetative 
activity. T. A. H. 


Husks of Buckwheat Seeds. Kuet Fessler {Zr.iisch. physiol. 
Chem., ii)13, 85, 148 — 155). — The brown husks of buckwheat 
seeds are reputed to contain a green pigment not identical with 
chlorophyll. The poisonous action of the husks towards animals 
is attributed to the photodynamic action of this pigment. The 
green pigment has now been studied more in detail and its 
absorption spectrum recorded; it shows red or brownish-red 
fluorescence in organic solvents. On keeping, the green colour 
changes to a yellow or brownish-green. 

A yellow xanthophyll pigment is also present, which is closely 
related to phytosterol. The brown pigment of the husks is 
identiied as a phlobaphen. E. F. A. 

The Fruit of Crataegus macracanthn. W. Bruce Armstkono 
[Ohm. Nms. 1913, [iv], 13, 280— 281).— The fruits yielded 17'98% 
2'085% of ash, and contained 0'595% of nitrogen and 
b "9% of oil. Protein was detected in all the fruits, and Wagner’s 
reagent and the phenolphthalein test indicated that atropine may 
e present, although no other evidence of this could be obtained. 
VOL OIV, I 3 ^ 
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The aah had the following percentage composition; AljO, (tra,* 
of iron), 6 ' 86 ; CaO, 13-93; MgO, 12-16; K^O, 23-80; NajO, 37-63 
SO 3 , 3'09; Mn, O'lO; Cl, 0-15. The sugars present indaded 
dextrose and laevulose. Acetic and citric acids were also ptesaj 
the former due to fermentation, T. A. H ’ 

The Pharmacognosy of the Manna Ash. Giovanni B. 
(Chtm. Zentr., 1913, i, 1779; froui Arch. Faniacd. tperim,, 1913^ 15 
66 — 82). — Details are given for the preparation of the manna. % 
separate mannitol from fraxin, the aqueous extract of Fraxinus bark 
is treated with neutral lead acetate, the mixture is filtered, ajiJ 
then basic lead acetate is added. The mannitol in the filtrate can 
he estimated gravimetrically or polarimetrically. The fraxin is 
precipitated as a lead compound, which is decomposed by hydrogen 
sulphide. The product thus obtained is freed from tannic acid br 
treatment with a small qnantity of water and recrystallised from 
alcohol. The fraxin can be estimated by titration with Pehling’s 
solution after hydrolysis with dilute hydrochloric acid. Jbe 
mannitol and fraxin contents of various species and of trees from 
different provinces and in different seasons were also investigated, 
Wlien the quantity of mannitol is relatively large, that of fraxin 
is small and vice versa. g. B. S, 

Presence of Gentiopicrin in the Leaf-bearing Stems of 
Gentiana spp. Mabc Bbidel (J. I'harm. Chim,, 1913, [vii], 7 , 
486 — 492, Compare this vol., i, 434).— The leaf-bearing stems of 
Oentiana cruciata, L., G. hitea, L., and 6. asclepiadea, L., were first 
examined by Bourquelofs biochemical method, and gave indications 
of the presence of gentiopicrin. The latter was then extracted 
from each of these materials. The first-named plant yielded very 
little, in which respect it resembles G. pneuvwnanthe, the steins of 
which also contain only a small amount of the glucoside (A., 1910, 
ii, 887). T. A. H. 

Fruit of American Holly (Ilex opaca). F. F. Carhast and 
G. H. Miller {C/mn. News, 1913, 107, 243 — 244). — The dry fruit 
contained 46-34% of reducing sugars, 8-31% of ash, 0-61% of 
nitrogen, and r5% of oil, as well as oxalic acid and proteins. The 
reducing sugars include dextrose and tevulose. The percentages 
of the constituents of the ash are as follows: SO 3 , 4-69; A1,0„ 
10-08; Fe^Oj, 1-27; CaO, 15-91; MgO, 8-01; PA. K.0, 
17-15; Na.p, 24-32; MnO, 0-10; Cr, nil. The oil had D 0-93'58 
and saponification equivalent 303, and appeared to belong to the 
castor oil group. T. A. H. 

Comparison of the Hydrolysing Diastases of the Latex 
of Madura aurantiaoa -with those of Pious carica and 
Broussonetia papyrifera. C. Gerber {Compi. rend., 1913, 156, 
1573 — 1575). — The latex of Madura aurantiaoa, like those of 
Broussonetia papyrifera and Ficus carica, merits the name of 
“ vegetable pancreatic juice.” Like them, and in the same way as 
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animsl pancreatic juice, it hydrolyses and renders soluble carbo- 
hydrates, fat and protein substances, and plays a primary part in 
t,iie nutrition of the plant. These properties are due to the 
existence of certain enzymes, the characteristics of which are inter- 
mediate between those of the enzymes of the Broussonetia and 
ficuSf and place the latex of the Madura aurantiaca between those 
of these two plants, and nearer to the first than the second. 

W. G. 

Migration of the Constituents of Maize Grain in Water and 
Aqueous Solutions. Edmond Poppe {BtUi. Soc. chim. Belg., 1913, 
27, 103 — 109. Compare A., 1911, ii, 428). — Maize 'grains, when 
steeped in water or in dilute aqueous solutions of chlorides, nitrates, 
phosphates, or sulphates, or in saturated solutions of sucrose or 
sodium chloride, at the ordinary temperature for forty-eight hours, 
lose but very small amounts of their constituents. If, however, 
they are steeped in boiling solutions, a large amount of the nutritive 
substances is removed, and the grains diminish in alimentary value 
by %'2%. Dilute solutions of the above-mentioned salts behave 
as distilled water with respect to the amount of nutrients removed. 
The ordinary temperature is not sufficiently high to kill the 
epidermic cells and so destroy their semi-permeability, but this 
occurs at the higher temperature, and the cell-walls become 
permeable to all the substances dissolved in the water. W. G. 

Some Data on the Ripening of Florida Oranges. F. Alex. 
McDebmott (/ Arntr, Chtm. Soc., 1913, 35, 834 — 837). — A study 
has been made of the enzymes in the peel of Florida oranges with a 
view to ascertaining whether any change takes place in their nature 
or activity at the point at which the fruit becomes sufficiently ripe 
for consumption. The peel contains peroxydase, catalase, and 
iiivertase enzymes, but no oxydases. During ripening, the weight 
of the peel decreases in relation to the total weight, whilst that 
of the juice increases about equally in this relation. The total 
amount of acid in the juice decreases only slightly, but its con- 
centration decreases considerably, whilst the sugar increases both 
in concentration and total amount. E. G. 

Chemical Examination of the Roots of Phaseolus multi- 
florus, Lam. Fkederick B. Power and Arthur H. Salwat [Pharm. 
7, 1913, [iv], 36, 650 — 552). — ^The statement having been made that 
the roots of this plant (scarlet runner bean) are poisonous, the 
authors have submitted the roots to a systematic chemical examina- 
tion, and have isolated a number of definite constituents. Physio- 
logical teste of certain of theeo constituents, and of extracts of the 
roots, furnished no evidence that the roots are toxic. 

.\n aqueous extract of the roots on precipitation with alcohol 
turnished a preparation which hy drolled amygdalin and gave 

16 luret reaction. No hydrocyanic acid was formed on macerate 
ii'g the ground roots in water. 

n alcoholic extract of the roots was mixed with water and 
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steam distilled, and thus separated into (a) a small amount ol 
brown essential oil, ( 6 ) resinous matter, and (c) matter soluble ij 
water. From the last-mentioned portion- furan-3-carhoxylic acid 
(compare Eogerson, T., 1912, 101, 1044), allantoin (compare 
Ackroyd, A., 1911, ii, 308 ; Titherley and Coppin, A., 1912, ii, 2591 
an amorphous, glucosidic substance, and a redwang sugar wbieb 
furnished (f-phenylglucoeazone were obtained. 

The resinous matter was extracted successirely with ligbt 
petroleum, ether, chloroform, ethyl acetate, and alcohol. Hj 
material soluble in light petroleum was heated with alcoholic 
potassium hydroxide, and from the product of this reaction a 
fhytosterol, C 27 H 4 eO, m. p. 13(^, pentatriacontane, and a phyu,. 
sferolin, m. p. 275° (acelyl derivative, m. p. 162°), were isolated 
as well as a mixture of solid fatty acids, which had m. p. 55°, and 
some liquid fatty acids, consisting of oleic, linoleic, and a third acid 
of lower molecular weight. 

From the ether, ethyl acetate, and chloroform extracts nothing 
definite was isolated, but the second contained some glucosidic 
material. 

The portion insoluble in the foregoing organic solvents, but 
soluble in alcohol, yielded a glucoside, pfiaseomponin, 

m. p. 238° (decomp.), crystallising in colourless leaflets, and having 
the properties of a saponin. On hydrolysis by hot dilute hydro 
chloric acid, this furnished rhamnose (4 mols.) and phaseosapogtnin, 
m. p. 200° (dry, decomp.), which could not be obtained 
crystalline. A different saponin and sapogenin of the above 
empirical composition were found by van der Haar in Polpcki 
nndesa, Forst (A., 1912, i, 885). T. A. H. 

Pine Nut Oil. Maxwell AnAMS and August Holmes IJ. Iml, 
Eiig. Chtm., 1913, 5, 285 — 287). — ^The seeds obtained from the cones 
of the nut pine ( Pinut Monopky/h or P. Fnmmtiana), a tree growing 
on the Sierra Nevada Mountains, California, yield about 12% oi 
oil having an aromatic odour and agreeable taste; it is light yellow 
in colour, but becomes colourless on exposure to light, lie oil 
has m. p. —15°, b. p. 306°/60 mm., n® 1-4543, saponification number 
189-3, iodine number (Hiibl) 108, and consists chiefly of olein, 
together with small quantities of stearin, palmitin, laurin, and 
linolein. W. P. S. 


Fruit of the “ Sno-wberry " (Symphocarpus racetnosue). 
C. B. Smith (Chtm. Ntmt, 1913, 107, 266). -The dried froit' 
contained 4-1% ash, 17-17% sugars, I'W of oil, _0-59% nitrogen 
( = 3 - 68 % protein) as well as tartaric and citric acids and a trace 
of malic acid. No alkaloids were found. The ash had the Wlc®' 
ing percentage composition: SiOj, 0-78; FsjOj, 2-10; AIjO,, 31 ■ 
CaO, 1511 ; MgO, 6-30; Na,0, 8-32; KjO, 40-26; SOj, 6'96; FA. 
14-87; Mn, 0-94. The sugars probably included dextrose mo 
laevulose. The oil had saponification value 212 3. T. A. 
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Imbibition of Stryohnos Seed. Eduard Vebschapfklt (Plimm. 
IfejJiW, 1913, 50, 697— 706).— The seed of Slryehnos Nm wmiea 
has a cuticular 'layer permeated very dowly by water. The presence 
of this layer greatly retards the imbihition of the seed, but addition 
of chloroform, ethyl acetate, and certain other organic substances 
produces a marked augmentation in the permeability to watei^ and 
hence in the velocity of imbibition. A. J. W. 

Occurrence of Barium in Tobacco and Other Plants. Jakes 
S. McHaegue {J. Amer. Cktm. Soc., 1913, 35, 826— 834).— Crawford 
(Bull No. 129, Bvr. Plant Imlml., D.S. Dept, Agric.) has shown that 
the poisonous effect of loco-weed {Astragalus spp.) on cattle is due 
to the presence of barium, and further work hac shown that barium 
is of common occurrence in plant tissues and soils. 

Barium has now been found in tobacco in amounts varying from 
O'009% to 0'074% (calculated as BaSOj). Some of the barium can 
be extracted from the leaves by means of water, and is probably 
present in combination with organic acids. It is suggested that 
the occurrence of barium in living cells of the higher plants may 
indicate that the metal has some metabolic function. E. G. 

Constituents of the Leaves of Zygadenus intermedius. III. 
Frederick 'W. Heyl and E. E. Hepneb (J. Amer. Chem. Soc., 1913, 
35, 803—811). — In an earlier paper (this vol., i, 386) an account 
has been given of zygadenine, a crystalline alkaloid obtained from 
the leaves of Zygadenus intermedins. Further investigation of the 
leaves has shown that in addition to the alkaloid, sucrose, reducing 
sugars, and dextrin (A., 1911, ii, 32$), they also contain the 
following substances: Quercitin; cerotic acid; a phgtosterol, m. p. 
135°, [o]® -29'5®, which yields an acetyl derivative, m. p. 
122—123°; heutriacontane, m. p. 68 °; a tat, composed of the 
glycerides of stearic, palmitic, linolic, oleic, and isolinolenic acids; 
a polyhydric alcohol, m. p. 285 — 288°, of the ipuranol class; 
and a crystalline substance, ra. p. 112 — 114°, which has not been 
identified. 

The ash from (1) the leaves and tops and (2) the bulbs had the 
following composition, the first figure in each case referring to ( 1 ) 
and the second to (2): Moisture, 3'79, 2'04; Cl, 0'30, 0'19; COj. 
18'05, 16-61; sand, 8'31, 7'01 ; C, 0'71, 0'48; soluble SiOj, 4'39, 
3-55; SO 3 , 2-89, 3-33; PjO^, 5'03, 8-73; FeoOj, 1'03, I'OS; Al^O.,, 
2-55, 1'08; Mn, traces; CaO, 25'37, 26'48; MgO, 5'34, 5'02; Na, 6 , 
5'58, 4-68; K,0, 20-64, 20-35. ‘ E. GI 

Acidity in Silage 1 Method of Eetimation. C, 0. Swanson, 
J w, Calvin, and Edwin Hunoebpord (./. Amer. Chem. Soc., 1913, 
35, 476 483). — The estimation of acidity in silage is usually 
““J' an aqueous extract (compare Hart and -Willaman, 
■ , 1912, ii, 1205; Dox and Neidig, this vol., i, 236). A comparison 
as now been made of the efficiency of water and alcohol as extract- 
M found that equally uniform results are 

° amed by means of either solvent, but that the alcoholic extracts 
ways contain a higher percentage of acids than the aqueous. It 
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therefore follows that some of the acids in sil^ are soluble b 
alcohol, but insoluble in water. The quantities inroluble in wa^t 
vary with different kinds of silage, but are greatest in mwAe^il^a 

Occurrence of Methyl Alcohol in Fruit Wiiles. Hugo Badej 
and R. Engler (Pharm. Ztntr.-L, 1913, 54, 445—447. Compara 
Wolff, A., 1901, i, 110).— Methyl alcohol was found in currant wine; 
the amount was too small to he of practical importance. 

N. H. J. M, 


The Part Played by Oxydases in the Curly Top Disease of 
Sugar Beet. Herbert H. Bunzel {Biocktm. Beitach , 1913, 50, 

186 208). — Tjeaves of plants with this disease contain two to three 

times as much oxydase as those of normal plants. No differences 
could be detected in the roots. In beets in^ which the growth was 
impeded by other factors, no abnormally high content in oxydase 
could be detected. The difference in the oxydase^ content of leaves 
of different plants is not merely a function of their size, and young 
and healthy leaves are normal in this respect. Where a nonnsl 
function of the plants is suppressed, such as the formation of seeds, 
there is a high oxydase content. The general conclusion is drawn 
that abnormal disturbances of growth lead to an increa^d oxydase 
content of the leaves. Attention is called to similar high oxydase 
contents in other plant diseases. The general distribution of tie 
oxydases in the various juices of the plant was also investigated. 
The expressed juice of seeds is richest in oxydase ; then follow the 
leaves and roote. B. S. 


Action of Flowers of Sulphur on the Growth of Sugar 
Beet. .losEP Urban (Zeitsch. Ziukerind. Bohm., 1913, 37.441—4441 
—Application of flowers of sulphur slightly increased the yield of 
simar beet. The sulphur was without effect on the colour of the 
leaves, and also had no effect on the amount of sugar and the 
quality of the juice. N. H. J. M. 

The Acids in Honey. Alfred Heiduschka and G. Kaufrass 
(Chem. Zmtr., 1913, i, 1221 ; from Sudd. Apolh.-Zait., 1913. 53, 
118— 119).— About half of the volatile acids in honey is repre- 
sented by formic acid, which was estimated in the steam-distillate 
and found to compose 0-0037 to 0-0072% of the substance tee 
non-volatile acids were estimated by the method of Heiduschka an 
Quincke (A., 1908, ii. 73) with the result: Lactic acid, O-DUbfi, 
malic acid, 0-0019%; traces of tartaric acid ; the merest traces oj 
higher fatty or wax acids ; no succinic acid ; phosphoric acid, U - » 
as PjO.. Tliis accounts for about one-quarter of the total 7 
measured by O'liV-potassium liydroxide. The remainder is a g . 
due to carbon dioxide and to amphoteric substances. J- 


Behaviour of Nitrates in Soils. Ignaz Vogel 
Slat, 1913, 82, 158—159. Compare A., 1912, li. 


{Landw. 

1200).— Tl>® *‘'8“ 
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and irregular losses of nitrogen previously observed are now shown 
to be due to absorption of nitrates by the glazed dishes in which 
the soils wore kept. Subsequent experiments showed, however, 
that light humous soils, kept in thin layers, rnay lose, in a few 
days, 10—12% of the nitrates present. The loss of nitrates is now 
attributed to denitrification, and not to a chemical decomposition 
of nitrates, or to assimilation. N, g. j. m. 

The Behaviour of Acid Amides in the SoU. Samuel L. 
JODIDI (/ i'ranktm Inst., 1913, 175, 345—258. Uompare A., 1910, 
li, 339; 1911. ii, 820).— The author, having previously shown the 
different forms in which organic nitrogen exists in soils, now 
describes experiments on the ammonification of acetamide and 
propiouamide when mixed with soil under different conditions; 
alter varying intervals of time these mixtures were distilled with 
either magnesium oxide or barium carbonate, and the evolved 
ammonia carefully estimated. 

It is found that acetamide and propionamide readily undergo 
ammonification when mixed with soil, that the rate of trans- 
formation is greatly influenced by the chemical structure of the 
amide, and that the maximum percentage of ammonia obtained 
from acetamide and propionamide is 83-43% and 75-14% respec- 
tively. F. M. G. M. 

Fixation of Ammonia by Permutite and Clay Soils. Avail- 
ability of Permutite Nitrogen for Plants. David J. Hissink 
(Lmuiw. Vsrsuchs-atat., 1913, 81, 377— 432).— Tlie results of pot 
experiments showed that oats assimilate nitrogen as ammonium 
sulphate and as permutite nitrogen about equally well, 70% of both 
being utilised. The solubility of the two forms of nitrogen in water 
saturated with carbon dioxide is, however, totally different, permu- 
tite nitrogen requiring 1300 to 1400 times as much water as the 
uitrogen of ammonium sulphate held by a clay soil. 

The very slow liberation of ammonia from permutite indicates 
that the ammonia is partly chemically combined, and not merely 
held by adsorption. N. H. J. M. 


Evolution of Sulphur in Soil; Study of its Oxidation. 
Cu. Baiouxand Makcel Gubebet {Con>pt. rend., 1913, 156, 
A study of the oxidation of sulphur when intro- 
duced into various kinds of soil, with or without the addition of 
certain other substances. The results show that the oxidation is 
a most entirely due to microbic action. With garden soil the 
oxidation is slow at first, but becomes very rapid after the tenth 
ay, the introduction of carbohydrates, such as sucrose and starch, 
laving a marked retarding influence on the rate of oxidation, whilst 
erf P™™®* very considerable increase in the oxidation after 
Lnr. addition of chalk to a soil poor in lime 

Tto the rate of oxidation by fixing the sulphuric acid formed, 
the J hterihsed soil by ordinary soil water increases 

0 oxidation by about twenty to sixty times. W. G. 
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Chemical Causes and Character of the Injurious Effect of 
Large Amounts of Lime on Peat Soil. Gkoeg A..Ritteb { BUi , 
Zentr., Ibl3, 42 , 239—242; from Finding's Landw. ZeU., 1912, 593 J 
—The losses of nitrogen which take place when lime and nitratei 
are applied to peat are attributed to chemical and not to biological 
action. A very small part of the loss may be duetto the productioa 
of nitro-compounds from humus; the main cause of the destruction 
of nitrates is the reducing action of the humus. 

The injury to vegetation observed when lime alone is applied 
in large amounts to peat cannot be due to the destruction of 
nitrates, since no nitrates are present, but to the increased oxidation 
of the organic matter and the production of substances, such as 
oxalic, formic, and acetic acids, etc., which are injurious to plsnti, 

N. H. J. M. 

Influence of Humus on the Weathering of Silicates, 
H. Niklas {Bisd. ZerUr.y 1913, 42 , 231 — 232 ; from Intern. Miu. 
BnilerJt., 1912, 2 , 214).— The results of experiments in which silicate 
were kept in contact with peat for seven years, showed that the 
silicates were only very slightly attacked. N. H. J, M. 

Zeolitio Properties of Qrouud Phonolite and Lime Trass 
Manure Compared with some Soil Varieties. Esiai 
BussMAXit (d, Landw. t 1913, 61 , 97 — 134). — The ammonia of 
ammonium chloride is very strongly and chemically absorbed ly 
lime trass ; it is strongly absorbed by marsh soil, and well absorbed 
by phonolite, whilst red soils and loam have respectively only 
moderate and slight absorptive properties. All the substances 
adsorb potassium in dilute solutions, and absorb it in strong 
solutions. Calcium is only notably absorbed by hme triss. 
Nitrogen as nitrates is not absorbed by any of the substances, and 
magnesium only by hme trass and marsh soil. Phosphoric acid is 
fixed chemically, most by lime trass, and least by lime. 

Under certain conditions the addition of phonolite and lime 
trass is favourable to the activity of Azotobacter, and consequently 
induce increased fixation of nitrogen in the soil. The sum of 
factors which produce this result is, however, still unknown. 

N. H. J. M. 

Manure Analyses. Eilhard Alfrsd MiTsoHEBLicH/aud Win, 
.Simmeemaohee (Larulw. Jahrb ., 1912 . 43 , 405— 435).— A ron- 
tinuation of the author’s work on the law of minimum as a 
logarithmic function (compare A., 1911, ii, 760). 
analyses are described, and the results tabulated, from ^ 

author deduces formuls supporting his theory. F.^. 6 . M. 
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Formation of Pure Methane from Aluminium Carbide. 
Enrique Hauser (dual. Quim., 1913, 11,317 — 319), — The carbide 
iiv on treatment with water yield alkali hydroxides, which with 
ncLllie aluminium give hydrogen, which in one ease amounted to 8% 
'fthegsR. G.D.L. 

The Inflammability of Acetylene Mixed -with Approximately 
30“' of Air. JIarcei. Delepine (Eighth Inter. Couy. App. Chem., 
IfilR 4, 25—28). — In a series oF experiments on the inflammability of 
mixtures of acetylene and air in approximately the proportion 70 ; 30, 
in ovoid globe of one litre cap.aeity was used. Ele.-itrie sparks 2 mm. 
in len»th failed to ignite the gas even when the pressure was increased 
to U atmospheres. An electrically hosted platinum wire is more 
effective than one of iron, for a wire of the latter metal, 2 cm, in 
length, caused ignition only when the additional pressure was 3-5 era. 
and the wire was actually fu.sed. The effect of the extent of the 
heated surface is indicated by the failure of a platinum wire 10 mm. 
loDtr and O'l mm. in diameter to inflame a mixture under 11 '3 cm. 
additional pressure although the wire fused, whilst a wire 0’3 mm. in 
diameter and 20 — 30 mm. long inflamed the gaseous mixture even 
when the pressure was slightly reduced ; the latter wire failed to 
ionite a similar gaseous mixture enclosed in a lead tube 20 mm. in 
diameter and 1’4 mm. long. Mercury fulminate is very active in causing 
ignition, for although 0'005 gram failed to affect a mixture coutaiuing 
29^0 of air, O'Ol gram caused inflammation in a mixture containing 
ol air under an additional pressure of I cm.; if the air is reduced 
however, the pressure must be increased hy more than 9 cms. 
before ignition is cau>ed by this quantity of fulminate. 

The initiation of the combustion is believed to be due to the primary 
decoinpositiou of the acetylene giving hydrogen which forms a more 
combiiiuble mixture with the air ; the combustion of the new mixture 
then induces the in flammation of the remaining gas. ft is suggested that 
the decrease in inflammability in the leaci tube used above is due to tho 
rapid mixing of the hydrogen and air being checked. D. E. T. 

Action of Acetylene on Some Copper Compounds : New 
Cupro-Acetylene Compounds. Feuipe L.willa Li.oeens (Anal. 
Fit. Quim., rjl3, 11, 320—327). — When pure acetylene is allowed to 
act on a U)% .solution of copper sulphate, to which is added 3 volumes 
of a 20% solution of sodium .sulphite, there is first precipitated the 
compound Cu^SOj.CujC.^ of a clear rod colour. When an excess of 
acetylene is employed, the dark red Cii,^SOj,2Cu,C2 is formed. When 
acetylene in excess acts for a long period on the well washed 
precipitates obtained from copper sulphate by means of sodium 
hydroxide or carbonate, or ammonium hydroxide, a black, explosive 
substance of the composition CjCu3,ff20 is obtained. G. D. C. 
''Oh. CIV. i, 3 i 
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Action of Alkali Hydroxide and of Dry Silver OxkJj . 
Trimethylene Bromide. B. F. Fortinski {/. Kuss. Phys. Chen Su 
1913, 45, 668 — 58ll). — The author reviews the literature dealing itju 
the formation of /3-oiiides, and desciibes attempts to prepare sod 
an oxide from ay-dibrumopropane. 

The action of aqueous potassium hydroxide oA ay-dibromopronin 
yields allyl alcohol and /J-propylene glycol; the latter forms a ; 
urethane, m. p. iM — 137‘5° 

The reaction occurring between dry silver oxide and ay-dibiojiio. 
propane is very energetic, but in presence of ether proceeds bo^ 
smoothly, the products being /3-propylene glycol and a compouiKj ol 
high boiling point which is converted into the same glycol by treat 
cent with 1 0% sulphuric acid solution, and is hence probably a douU 
/3-oxide. T. H. P 

Oxidation of Alcohols under the Influence of Heat Jm 
B. Sendebe.ns (Compt. rend., 1913, 156 , 1909 — 1912).— As a pte. 
liminary to tlie investigation of the oxidation of alcohols in preseiiMol 
various metals and metallic oxides, the action of hot air on various 
alcohols has been examined, and it is shown that oxidation occurs at 
lower temperatures than has previously been supposed. 

The experiments were made by passing a mixture of dry air and tk 
vapour of the alcohol into a vacuous glass tube, heated to the requirtj 
temperature. The air was passed in at the rate of 101) o.e, per minute, 
Under these conditions, the oxidation of ethyl alcohol begins at 405° 
and the issuing gas contains nooxygen, when the temperature is raised 
to 450°. The corresponding tempetatuies for isobiityi alcohol are 400' 
and 435°, and for I'soamyl alcohol, 380° and 410°. The prindpil 
product is carbon monoxide, but some dioxide is also fi;rmed, and at 
the lower temperatures some aldehyde and acid are produced. In tie 
case of ethyl alcohol the issuing gas contains also some ethylene, 
methane, and hydrogen. Magnesium turnings, Buely-gianulaled zint, 
aluminium powder-, molybdic aiibydride, blue tui gstic oxide, thorUaui! 
silica only feebly assist or accelerate these reactions, whereas vauadii 
anhydride lowers the temperature at which oxidation begins, and 
accelerates the absorption of oxygen, and is therefore a true catalyst 
(compare Naumann, Moeser and Lindenbaum, A,, 1907, ii, 273). 

T. A, H, 

The Hydrogenation of Some Secondary r/-Eihylenio Alcohols 
in the Presence of Nickel. Koger Doukis (Compl. rend., 1913, 
157 , 55 — 57). — By the passage of secondary ethylenic alcohols ol tie 
type CHKICHR'-Ufl over reduced nickel at 200°, they ar e converted, 
by isomerisation, into the corresponding ketones, CHjR'CHj'COH, 
some of the saturated hydrocarbon CHjR-CHj'CH^R' being fomtd 
at the same time. The secondary ethylenic alcohols are readily obtained 
by the condensation of magnesium alkyl haloids with acraldehyde or 
ciotonaldehydo (compare Uiignard, A., 1901, i, 679). Thus isoamjl- 
proptnylcarbinol is converted into propyl isoamyf Aetoie, 
b. p. 177—179°, DJ 0-8362, 0“ 0-8205, giviog a acatcarkrew, m- P- 
107°. This ketone is also obtained by oxidation of propyliSMinj 
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carbinol, CsHu'CHPr-OH, b. p. 184— 186»/760 mm., DJ 0-8335, 
I)“ 0 - 8199 , prepared by the action of butaldehyde on magnesium ieo- 
flUiyl broni^^®’ 

igoButylvinylearbinol, when passed over reduced nickel at 200°, 
vields ethyl rsobutyl ketone, b. p. 134 — 135°, giving an oxime, m. p. 
199°. cyctoHe*ylp™peuylcarbinol yields cyclo5«cyJ P'opyl ketone^ not 
yet obtained free from buiyk^c\<Aeimrui, b. p. 178—182°, DJ 0-8315. 

0-8178. The ketone gives a teirUcarbazone, m. p. 155°. W. G. 

Action of Bromine on Ethyl Ether. Alexander E. Akbuzov 
(1 Kass. Fkye. Ghem. Soc., 1913, 45, 442-457).-Ia view of the 
divergent results obtained by McIntosh (T., 1905, 87, 784; A., 1910, 
j 808) and by Tschelinzev and Konovalov (A., 1909, i, 353 ; 1911, 
i' 415) the author has investigated the action of bromine on ethyl 
ether, with the following results. 

At temperatures above 0°, this action yields no “ oxonium 
dihromide,” the sole product being Schutzenberger’s perbromide 
(A., 1873, 487). If Tschelinzev’s directions are followed closely, the 
same perbromide is obtained in an impure condition. 

The value 9-13 Cal., given by Tschelinzev and Konovalov for the 
heat of formation of the dibromide, really represents the heat of 
formation of the perbromide, the value found by the author being 
8'8 Cal. per gram-mol. 

The interaction of. ether and bromine in presence of solvents does 
not lend itself to calorimetric investigation, indefinite results being 
obtained. 

At -80°, the action of bromine on ether yields the dibromide 
described by McIntosh {loc. oit.). T. H. P. 

Vanadie Esters and Other Organic Vanadium Compounds 
Wilhelm Prandil and Ludwig Hess {ZeiUeh. anory. Ghem., 1913, 82, 
103 — 129 ), — The only previous preparation of vanadic esters is by 
Hall (T.| 1887 , 51, 751). It is found that finely powdered vanadium 
pentoxide dissolves in many alcohols on boiling, and esters may be 
isolated from the solutions. Orthovanadic esters are readily prepared, 
with the exception of the methyl ester, and may be distilled without 
decomposition. Pyrovanadic esters have not been obtained, ileta- 
vanadic esters result from the action of small quantities of water on 
tbe ortho-esters, and form unstable solids, which decompose without 
melting. It is pioposed to call the metavanadates, trivanadates. The 
further action of water gives tbe heiavanadates, which have not been 
obtained in a pure condition, as they are always mixed with trivanadates 
and colloidal vanadie acid. 

The alcoholic solutions are of the colour of potassium diehromate 
when cold, but become lighter, and finally colourless, on beating, the 
CO om- change being completely reversible. This is due to the reaction 
m the case of the ethyl ester ; 

Et,V„0„ + 2EfOH 7:2 2Et,,Vs()g + H^O 

Orange Colourless. 


3 i 2 
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Any change tending to remove water should therefore , cauj, 
lightening of the colour. This is confirmed. The deeply coloured jj! 
r6% BolutioS of vanadium pentoxide in ethyl alcohol becomes oolonrU 
at 60—70°, but if diluted with an equal volume of absolute alcohol t|, 
change takes place at 50 — 60°, whilst the addition of a few dropg^ 
water raises the temperature of the change to above 70°. Anhydiju, 
copper sulphate removes most of the colour at the ordinary temperjtu,^ 
An excess of alcohol in the cold does not alter the colour, but oil. 
affects the temperature at which the change takes place. 
electrical conductivity diminishes at the same time as the colour, ad 
only begins to increase with the temperature after deoolorisatiou j 
complete. The conductivity also diminishes with increasing coucti 
tration of the alcohol. Pure ethyl orthovanadate has a very 8o].|| 
conductivity. A solution of 1 mol. in 1 '09 mol. NajO exliibi(, 
similar colour changes to the ester. 

The esters, especially (erLbutyl orthovanadate, are very suitable f« 
the preparation of clear colloidal solutions of vanadic acid, as tli 
alcohol is easily removed by boiling. 

Ethyl, orthovanadate, EtjVO^, is a bright yellow liquid, b. p, 9jfj 
16 mm., and 1527145 mm., D" M67, forming white crystals in liijjij 
air. A greenish-black, crystalline compound, is obtaind 

by heating the eater at 160 — 170°, acetaldehyde and ether beiij 
evolved. Propyl orthovanadate, PrVjVOj, has b. p. 143714 nm,, 
D‘® 1'088, and forms an amber-coloured glass in liquid air. n-Butjl 
orthovanadate, (C.,Hg)3VO„ has b. p. 175°/22 mm., and the isc-pmjl 
ester, b. p. 149716 mm., and D'* 1'033. 

tcvt.Butyl orthovamdateyh.p.WTjii mm., forms colourless cryskb, 
m. p. 45 — 47°. iso- Amyl orthovanadate forms yellow crystals, m. p, 
about 70°, b. p. 185 — 187°/18 mm. The tert.omyf esier, (OjHjiljV'O,, 
is a colourless liquid, b. p. 161°/19 mm., D'° 0'993, end is stakli 
towards air and water. 

Ethyl trivanadate (metavanadale), EtjVjOj, is a light yellow powfe, 
which readily decomposes. The molecular weight determination ii 
phenol gives figures corresponding with the above formula. lit 
n-propyl and iso-amyl esters have similar properties. 

Vanadium oxychloride and sodium ethoxide react in benzene, forminj 
diethyl ehloro orthovanadate, VOCl(OEt)2, a dark red liquid, b. p. 
103733 mm., 1)'° 1'366. By using suitable proportions, ethyl diehkio 
orthovanadnte, VOCl^’OEt, is obtained as a red liquid, b. p. 10i° 
49'5 mm. 

The methyl esters have not been isolated, and glycerol and beorjl 
alcohol are oxidised by vanadium pentoxide. 

Aniline hexavanadate, (NH3Ph),VjOi„2HjO, forma reddish-brown, 
monclinic prisms, o :6 : c = 0'4912 : 1 ; 0-8511, d 93°57'. Vanadiun 
oxychloride forms an additive product, V0Gl2,2Etj0,2H20. 


The Methods for the Synthesis of Glycerides. Abolf GbE: 
(Eer., 1913, 46, 2198— 2200).— Polemical. A criticism of the result 
and conclusions of van Eldik Thieme (this vol., i, 701). J. C. '' ' 
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The Preparation, Grystallina Structure, and Physical Pro 
fcertiea of the Two Forma of SoUd Nitroglycerin fGlyoeryl 
KTrioitrate]. Haeold Hjbbert /niw. Cono, Ch&Di 1912 
h 37-57).-The statement of Kast (A., 1908. i, 922) as to it 
fcjistcnce of two isomeric forms of glyceryl trinitrate, m. p 2 8° and 
13 - 5 '' respectively,.ha3 been considerably discounted by the failure of 
fsaurkhoff (A., 1912, i, 63) to isolate tbe more fusible isomeride 
It is now found that if a mixture of wood pulp or powdered glass 
wool with glyceryl trinitrate (preferably a fresh specimen which has not 
been previously solidified) is cooled to - 40° the latter crystallises in the 
jceiv form described by Kast, for if glyceryl trinitrate at - 40° is 
^inoculated with it the whole crystallises to a laSile form, m p 2'0° 

■Xl, is labile isomeride passes readily into the stable form, m. p, 131 °" for 
|j,lthough when fused and cooled again to -40° within one minute it 
spontaneously crystallises in the labile form, a longer period in tbe fused 
ronditioii prevents any tendency to spontaneous cry.stallisaticm in any 
form. The solid labile form also passes rapidly into the stable one 
when inoculated with a trace of the latter or sometimes even on 
robbing, the transformation being accompanied by a very appreciable 
lilevelopmont of heat; the labile form also appears to be the more 
'wisitive towards shock. 

If the wood pulp used for the initial freezing contains powdered 
sodium nitrate, inoculation with this mixture causes more rapid 
crystallisation of glyceryl trinitrate, but in the more stable modifica- 
tion, Potassium nitrate has no such effect on the nature of the solid 
which separates, and it is possible that the separation of the less 
fusible isomeride is not due merely to the presence of the sodium 
nitrate, but depends on other conjoint factors of which the presence of 
moisture is oue. ^ 

Mierophotographs are given of the crystals of the two forms of 
which the labile belongs to tbe triclinic and the stable to the rhombic 
system. Attention is drawn to the remarkable aoaioey between tbe 

mimeric forms 0 glyceryl trinitrate aod those of bouzopbenone (Zincke, 

this douvn,, 1871, 24, 832; Auwersand Meyer, A., 1889, 611). 

’ D, F. T. 

Boiling Points of Solutions of Glyceryl Trinitrate, A L 
am (htgkh InUr. Cmig. App. C/im., 1912, 4, 59—67)- 
m have been effected by mean.s of a 

mdihed form of the electrically heated Beckmann apparatus, with 
P yceryl tr, nitrate in various solvents ; as the concentrations attained 

W mtn ft, vT r "O'"**™* be 

the ei'ker, methyl alcohol or chloroform as solvent, 

tiou wh hf'wtr " r iicreases with the concentra- 

acetate ‘he results are below tho theoretical. Ethyl 

results which alf ^ range of concentrations, concordant 

applicatior for molecular weight and its 

e-tlatirof d determinations should houseful, for e.xau,ple, in the 
In a matlio ‘etnnmtrate admixed with glyceryl trinitrate. 

inatical discussion of the results obtained with the three 
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"olvf nts ffliich give indications of association, it is shown that the tij, 
in boiling point can be expressed by the equation o = cA", where a isth, 
rise in b. p,, A the percentage composition of the solntion, whilst camln 
are constants. T. 

Separation of Glyceryl Trinitrate from Nitro-aubstitutiou 
Compounds, A. L. Htde (Eighih Inter. Cong. App. Chm., ! 9 ] 2 ^ 

4, 69— 76),— On shaking 1—3 grams of a mixture of glycerjl 
trinitrate and a nitro-derivalive of toluene with 75 c.c. of carbon 
disulphide, four times with fresh portions (30 c.c.) of diluted acetic acij 
(65 acid; 35 water by volume), it is found that a fairly constant 
percentage of the nitrotoluene originally present in the mixture is kit 
in the carbon disulphide, whilst the glyceryl nitrate is almost ectirely 
to be found in the acetic acid. The quantity of nitrotoluene in the 
carbon disulphide is determined by careful evaporation alter first 
washing 'the J^olution with water. 

The ftilJowing nitro-compounds were tried ; o- and ;)-nitrotn]uen(?s, 
liquid dinitrotolueneandita isomerides, m. p. 48“ and 68“ respectively, 
also liquid trinitrotoluene. Knowing the proportion of each of these 
to be found in the carbon disulphide after the above procedure, it is 
possible to apply this process to tbo rough estimation of any ore ol 
these nitro-compounds in a binary mixture with glyceryl trinitrate, 

D. F. 1. 

Phytic Acid in Cottonseed Meal and Wheat Bran, J. B, 
Eaihhb {J. Amer. Chen.. Soc., 1913, 35, 890— 895).— The Patten and 
Halt modificaiion ol Posteniak’a method for the separation of inositol- 
phosphoric acid, or so-called phytic acid, from wheat bran gives a 
product containing at least 5% of inorganic impurity mainly iron and 
aluminium phosphates, so that the formula CjHgOjPj based on such 
results is probably ericneous (compare Posternak, A., 1903, ii, 67'J), 
Examination of the phosphorus compounds of wheat bran which ate 
eoluble in ll'2% hydrochloric acid and of cottonseed meal which m 
soluble in similar acid and also extracted by subsequent treatment with 
ammonium hydroxide, indicates that by puritication they yieU an 
identical acid (JijH,,0,,,P, ; this on heating with sulphuric acid uiiiier- 
eoes scission into inositol and phosphoric acid and it is free Inna 
® T) F i . 

pentosans. • ’ 

Trimethylene Trisulphide and Its Oxidation Products. Osaj 
Hiksbekg {J.pr. Chem., 1913, [ii], 88, 49-58. Compare A„ 1,)L, 
i, 546).— Trinielbylene trisiilphoxide dissolves in concentrated hydro- 
• chloric acid, yielding a compound which is resolved into its coniponeats 
on the addition of alcohol, and is considered to be a basic salt contaioiiig 
the group CHj-SCl-OH ; wheu kept the solution deposits a ^ “iirlees 
oil In view of these results, the author is undertaking a h u y 
the action of the halogen acids on the tri.snlphoxide, the present papa 
dealing particularly with the action of hydriodic acid. 

Trimethylene trisulpboxide dissolves in warm dilute , 

and crystallises out again unchanged. When dissolved .n concen 
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(ijdriodic acid (1 gram in 20—25 r.c., D = l_-96) and the solution 
aiiititained for twenty-four hours at the ordinary temperature, the 
„.is,ilplioside is reduced to a new labile (^) irim>Ayhm trim'phide, 
^liich is obtained as yellow, crystalline precipitate on diluting the 
jolntion with water. The now trisulphide has m. p. 247° (decomp.), 
und passes into the stable (a) trisulphido of ra. p. 2 16° on crystallisation 
from chloroform, acetic^ aoid, benzene or alcohol, Attempts to effect 
the reverse transformation by the action of acetyl chloride, ethyl iodide 
or iodine proved successful. 

Ihe) 3 -trisulphide inayalsobe prepared by dissolving the a-compoiind 
in concentrated hydriodic acid, and maintaining the solution for several 
days at the ordinary temperature. 

A solution of trimethylene trisulphoxide in seven times its weight of 
hvdriodic acid (D 1-96) deposits after twelve hours stout, brown plates 

or prisms of ^-irimtthyhne irimlphkU tri iodide, 

which melts indefinitely at 118—123° (decorap.), and loses Its iodine 
completely when exposed to the air for eight days, or when heated at 60°, 
yielding ^■trimethylene trisulphide. If the tri-iodide is crystallised 
from chloroform and then heated at 60° until the iodine is removed, 
either the pure a-trisulphide or a mixture of the a- and ,8- forms is 
jbtained. 

The tri-iodide combines with iodine in chloroform solution, yielding 
1 titmiodide, CjHjSjI,, which is derived from the a-trisulphide, and 
crystallises ic elongated pri.sras, resembling iodine, m. p. 100° (decnnip.), 
with previous sintering. The tetraiodide is more stable than the tri- 
iedide, but loses its iodine completely when heated for several hours at 
60°, or when exposed to the air for several week's yielding a-trimethyl- 
ene trisulphide. If kept for several weeks in contact with aqueous 
sodium hydrogen carbonate, the tetraiodide loses only part of the 
iodine, with the formation of a brown substance which is probably 
the tri-iodide of a-trimethylcne trisulphide. 

The author has also investigated the action of hydropeu peroxide on 
the isomeric trisulphides, in the hope of obtaioiog the corresponding 
Irisulphoxides, hut no evidence of the existence of such isomerides was 
obtainecl. 

When heated for two hours with 10—15% hydrogen peroxide on the 
water-bath, the (risulphides are converted into trimetbylene trisulph- 
oxide, which is accompanied by Iriimthylenedisvdphonesulphoxide, 

Tile latter compound is separated from the trisulphoxide by taking 
advantage of its sparing solnbility in water and organic solvents. It 
crystallises in colourless needles, which become brown at 270® without 
melting. 

The action of hydrogen peroxide on the trisulphide also leads to the 

formation of 

which 

is readily soluble in water and crystallises in slender, colourless needles ; 
ill. p. about 210® (decomp ). 

ith respect to the isomerism of the trimetbylene trisulphides, it is 
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pointed out that the existence of the two forms cannot be cxplairif,] 
by a cis-tro»s*isomerism as in the case of the trithiobenzaldehydes 
for, owing to the symmetrical structure of the molecule, sletej! 
isomerism of this kind is excluded. .The author inclines to thevitw 
that the isomerism is of a new type determincjj by spatial configur^tjjjj 
of the sulphur atom, and suggests that the two modifications of hj. 
thiohenzaldehyde and of other substituted trithioformaldehydes nuy 
be sulphur isoraerides of this type and not cta-lrans-isomerides is 
usually imagined. F. B, 

Uranyl Formate. Reply to Courtois. William CEciisskh « 
ComscK and Aldekt Raynaud {Bvll. Soc. chim., 1913, [iv], 13 
665—666. Compare this vol, i, 333).— A reply to Courtois (this rol.’ 
i, 585), in which the authors suggest that the salts used were difiCTcnt 
and that the experiments were conducted under different conditions. 

W, G, 


The Mechanism of the Hell-Volhard Reaction. 11. Ossus 
Abchan [With (Frl.) Ella Eubopaeus] (Her., 1913, 46, 3162-21il, 
Compare A., 1912, i, 599).— Jleyer (A., 1912, i, 941) expresfeJ 
the opiniou that the formation of a mixture of a-bromo-acid olikide 
and tt-bromo-acid bromide by the action of bromine on acid chlorides is 
due, in the first place, to direct a-substitution, followed by a reattioo 
between the liberated hydrogen bromide and the bromo-acicl ehloiide, 
as in the equation : CHjBr'COCl + HBr^CH^Br'COBr + HCl. 

The author now sliows that anhydrous sulphuric acid does not lesct 
with acetyl chloride in the cold, and also describes the action oi 
hydrogen chloride and bromide on the acid haloids. He finds tliiit 
hydrogen bromide will convert acetyl chloride into acetyl bioiuide 
(compare Staudinger and Anthes, this vol., i, 616), but that, con- 
versely, hydrogen chloride will transform acetyl bromide into acetyl 
chloride. Such changes cannot both be due to direct substitution, but 
are best explained by assuming the formation of the intermediate 
/Br 

compound, CH.'Ctf OH, which can part with either hydrogen cliloride 

\ci 

or bromide, according to the conditions. Thus, whether it is aaauincd 
that direct o-substitution is the first step in the action of bromine on 
acid chlorides, or that enolisation of the carboxyl group takes place, 
the fom ation of the same intermediate product must be assumed 

-Br 

1. CHj-COCl + Br, = CH2Bi-COCI + H13r=CH2Br-C^OH. 


CHj'COCl— CHj;C{OHjCl + Br2=CH2Br-C;^OII. 


The following cases have been studied, and the amount of transfornia 
tioL that takes place during definite intervals of time, calculated roni 
halogen estimations which were controlled by density determine lous ■ 
the notion of hydrogen bromide on acetyl chloride, cbloroaeetyl c ori e 
and bromoacetyl cliloride, and the action of hydrogen chloride 011 affi ) 
bromide, (hlcroacetyl bromide and bromoacetyl bromide. 3- 
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Trichloroacrylic Acid and Certain of its Derivatives. 
jiCOE Boesekin and P, Ddjaed<n (Rm. (ran. Aim., 1913, 32, 
97_1U).— Heptachloropropane, b. p. II5712 mm., obtained accord- 
ing to Prins’ method (A., 1911, i, 173) by tlie aetioii of chloroform on 
peutachloroethaoe in the presence of aluminium chloride, is converted 
L alcoholic potassium hydroxide into hcxachloropropylene, 1). p. 
309-21071*1® mm,, 99715 mui. (compare Fritsch, A., 1898, i, 63). 
'j’he latter is conveniently converted into trichloroacrylic acid, m, p, 
by the action of slightly diluted sulphuric acid at 135° or by a 
boiling aqueous suspension of barium carbonate. The sodium, 
potassium, and magnesium salts of this acid are readily soluble, whilst 
the Imd salt crystallises in leaflets sparingly soluble in water. 
Prom measurement of the conductivity, the acid appear.s to be 
disiociated to about the same extent as oxalic acid, whilst it has 
appi'osimately the same influence on the rate of inversion of sucrose as 
lijdrocblorio acid in |A^-8olution. 

Trichloroacrylyl chloride, prepared by the action of an excess of 
thionyl chloride on the acid, has b. p, 1587760 mm, «'„*'■ 1-53709, and 
vhen treated with ammonia in henaene solution is converted into the 
rartesponding amide, m. p. 96° (compare Fritsch, he. cit.). The latter 
is transformed by phosphoric oxide into trichloroacrylonitrile, 
CCI^XCl-CN, 

in, [1, 20°, iiS‘ 1'5100, 

A scries of mixed aromatic ketones of the general formula 
CCyCCl-tlO-R, 

has been prepared either by gradual addition of the htnzenoid 
derivative.^ to the stable molecular compound, CCIjiCCl-COCl- AlClj 
(compare Biiesekeri and Hasselbach, this vol., i, 335), or by addition 
of the acid chloride to a mixture of beuzenoid derivative and catalyst, 
reaction being continued only until one molecule of hydrogen chloride 
Ind been evolved. In this manner, the following ketones have been 
obtained ; (i) phenyl Irichlorovinyl htme, b. p. 138°/2 mm,, Dij 1 '3902, 
1-5798, which unites with chlorine in sunlight to form penta- 
chloiopropiophenonc, m. p, 82'5° (compare Boeseken .and Hasselbach, 
Ik. cit.); (ii) \>-chlorop/imyl (rlchlorovinyl kdone, CjHjCl-CO'CCllCClj, 
b. p, mm., m. p. 19°, from trichloroacrylyl chloride and 

chlorobenzene. The isomeric o chloro derivative could not bo isolated 
Iram the product. When acted on by chlorine in sunlight, ;)-chloro- 
pbenyl trichlorovinyl ketone yields p-chlorophsnyi psnlacldoroeihyl 
Ictone, white cry.stals, m. p. 116°j (iii) p-tolgl Irichlorovinyl ketmie, 
•p irie-CO-CCl.CClg, b, p. 147'5°/10 mm. ; (iv) m~xylyl trichloro- 
vtnyl ketone, b. p. 165714 mm.; (v) p-xylyl trichlorovinyl ketone, 

■ p, I6I713 mm. ; (vi) i-ec.-propylphenyl tricMorovinyl ketone, 
CHMej-C,iH,-CO-CClX'Clj, 

; P. 173712 nim. In the three latter cases, reaction is very 
vigorou.', hut seems also to proceed in another direction, since evolu- 
lOD 0 hydrogen chloride continues after the quantity corresponding 
0 one molecule has been evolved, (vii) ^-Cumyl trichlorovinyl ketone, 
m * ?--inisyl IriAlorovinyl ketone, 

tolu^' 1) notion is far less rapid than with 

one. Reaction was carried out in carbon disulphide solution when 
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a ceitiiin amount of the ketone was simultaneously decomposed wjii 
formation of p-hydroxybenzoie acid, (ix) Phtrutyl trichlorovinyl hu 
m. p. Df 1-3202, 1-5726. 

The position of the substituents in the above ketones ia dediicfH 
from a study of their decomposition by alkali. When mixed ^i,|j 
potassium alkoxides they are immediately decomposed with separation 
of the potassium salt of the aromatic acid according to the equatini, 
X-CjH, -00-001 :cClj + KOH = X-CnH^-CO,K + HOCi:COIj. In 
manner, benzoic, p-toluic, anisic, p-ethoxybenzoie, and jt>-chlorobenzo- 
acids were obtained from phenyl trichlorovinyl ketone, p-tolyl tfj 
chlorovinyl ketone, p-anisyl trichlorovinyl ketone, p-phenetyl tricliloro 
vinyl ketone, and p-chlorophenyl triclilorovinyl ketone reappctively 

H. W, 

Methylation of Aliphatic Compounds by means of Methvl 
Sulphate. 'Euoene ORANDMonoiN, Em. Havas atid 6. Gcvot 
(Chem. Zeit., 1213, 37, 812 — 813). — Although methyl sulphate has 
been extensively used in the methylation of aromatic substances, veiv 
few instances have been recorded of its use with aliphatic compounds 
The authors have therefore investigated its applicability to tbeteet 
class and 6nd that, in a series of typical methylations, thh reagent 
can advantageously replace the customary methyl iodide under detinite 
conditions of experiment. 

Ethyl methykcetoacetate is obtained in 85% yield by the gradual 
addition of methyl sulphate to a solution of ethyl sodioacetoaoetate in 
methyl alcohol under detinite conditions of temperature which are 
fully described in the original, and, when again methylated under 
similar conditions, gives an 87% yield of ethyl dimethylacetoacetate, 

In an arnlogous manner, ethyl methylmalonate and ethyl dimethyl- 
maloiiate may be prepared, the yield of the former being 80— 6, i®;. 
The latter substance can also be obtained directly from ethyl 
malonate, the most favourable proportions being ester (1 mol.), .sodiu-ii 
(3 atoms) and methyl sulphate (3 mols.). EmploymeTit of the 
theoretical quantities leads to the formation of a mixture of mono- 
methyl- and dimethyl-malonic esters. 

Pheuylmethylpyrazolone can also be readily methylated by means of 
methyl snlphate. When methyl sulphate is slowly added to a solution 
of sodium methoxide and phenylmethylpyrazolone in methyl alcohol, 

5-methoxy-l-pheiiyl-3-mclhj-lpyrazole, U ,, ^™^C-0Me, is obt.uued 

C Ine'CH 

(compare Knorr, A., 1895, i, 397 ; von Pechmann, A., 189-5, i, 451)- 
When, on the other hand, methylation is accomplished by the addition 
of methyl sulphate to a boiling solution of sodium hydroxide in the 
minimum quantity of water and methylphenylpyrazolone in methyl 
alcohol, antipyrine is obtained in 80% yield. 

The conversion of aminoantipyrine into pyramidone can also be 
readily effected by means of methyl sulphate. H. W. 

Aliphatic Nitrosocarboxylic Esters. Julius Schmidt and 
Emil Aeckerle {Anuale.n, 19l3, 398, 251 — 256 ). — Kthyl c/doromfihii 
atetottceluU, OHj-CO-CMeCl-COjEt, b. p. 116— I177T5 mm, D',’ 1157. 
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i.isg-) obtained from ethyl methylacetoacetate and sulplmryl 
i' is not attacked by nitrous fumes at 0°. Ethyl a-benzoyl- 
tiilorii e, converted by careful treatment with nitrons fumes at 0“ 
^.nilroio-a hmzoylpropiomle, C,H 5 -CO-ClMe(NO)-i OjEt, a 
blue "n which exhibits oxidising properties, and 

j llv decomposes into benzoic acid and ethyl a-nitrosoprapionuto. 

^ Th te tito experiments indicate that the formation of nitrofocarboxylio 
the action of nitrous fumes on the eaters of alkylated ketonic 
“■ris represented by the scheme: 
M'frCHR'-C0,Et->R-CO-CR'(NO)-0O,Et 

R-COjH + NO-GIUr-CO,Et. C. S. 

ffioinatearolicAcid. GEOEoM0HLE(fi«r., 1913, 46. 2091-2098),— 
Tie presence of the triple linking in ricinstearolic acid is confirmed by 
A ddition of iodine which occurs when the acid is treated with the 
' kulated quantity of iodine and a trace of dried ferrous^ iodide in 
‘ jigiilphide or warmed with an acetic acid solution of iodine, the 
„...inrn heine kept, however, below 40“ ; the resultant ficiwieorofie 

: XSS.l*u.l,-CH(OH)a;ii 

■olonrless needles, m. p. 62", decomp, at 175° ; «odra?n and banum salts, 
Solourless needles; merewy salt, yellow powder; methyl ester, pale 
rellow oil, decomp, at 150°. 

Kecinstearolic acid, needles, m. p. 61°, b. p. 260°/10 mm. without 
decomposition, obtained by successive treatment of castor oil with 
bromine and potassium hydroxide solution, is accompanied by a small 
nuantity of BiUrihydroxyitmric add, m. p. 1 10—1 1 1°, 

CH3Me’[CHjVCH(OH)-CH5-CH(OH)-CH(OH)-[ClI.,l;'CO,2H, 

identical with the a-«otrihydroxysteaiio acid obtained earlier by 
oxidation of castor oil. A specimen of ricinstearolic acid kept for 
twenty years without any precautions for the exclusion of atmospheric 
moisture gave a deposit of a dihydroxyskaric (Kid, leaflets, m. _p. 
140— 141°. The author was unable to reproduce the results of earlier 
workers, who state that on distillation of ricinelaidic acid and of 
lidnoleic acid under reduced pressure, an acid, is produced. 

icelylncinelaidic add, obtained by acetylation of ricinelaidic acid 
with acetic anhydride, is a bright yellow, viscid oil ; acelylridnskarolic 
acid is very similar. 

Mhjl ricindfarolate, obbaioed by esteritication with a methyl 
alcoholic solution of hydrogen chloride, or in alkaline solution with 
methyl sulphate, is a colourless od, b. p. 225*^/12 mm,, D 0'9389 ; ethyl 
ester, b. p. t!30°/12 mm., D 0'937I. 

Glyceryl monoriciusteaTolaUff obtained from a-monochlorobydrin and 
dried sodium ricinstearolate at 150*^, is a pale yellow, viscid oil ; glyceryl 
triricinstearolaU, from trichlorohydrin and sodium ricinstearolate at 
190— 200‘^ under pressure, is of similar appearance. 

The action of phosphorus pentachloride on ricinstearolic acid in t he 
Cf'ld, yields a chloroatearolic acid, ^ yellow, viscid oil, 

^hich cacnot be distilled without decomposition. T)* t'* T. 

Thorium Chloro-oxalate. A. Colani (CompL rend.,, 1913, 156, 
1907 — 1909. Compare A., 1913, i, 444; Hauj^er and Wirth, A., 
1912, i, 827). — Hauser and Wirth's method is the most convenient for 
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the preparation of this salt, which has the composition assigned to ■ 
by Wyrouboff and Verneiiil (A., 1899, ii, 598; compare Kohlschiin 
A., 1902, i, 11). The behaviour of thorium oxalate with hydrochlo '' 
acid of various strengths at various temperatures is shown by ligt/'J 
analytical results in the original. The chloro-oxalate loses from (?! 
to 1'00% of thorium by volatilisation of the chloride when heaj 
rapidly, but no loss takes place when heat iJ gradually applied and th 
thoria, produced under the latter conditions, contains only (.j 
to 0'2% of chlorine. Similarly, thorium oxalate precipitated i 
solutions of moderately concentrated hydrochloric acid contains ver 
little chlorine. In these two respects, thorium behaves different/ 
from the rare earths. Determinations of the solubility of thorimj 
chloro oxalate in hydrochloric acid are given in the original, and show 
that the solubility is much diminished in presence of oxalic acid tjt 
that in the absence of the latter and with liquids containing 21'2’»' j, 
less of hydrogen chloride, decomposition is rapid and complete ffiio 
oxalate and chloride. T. A H 


Barium Malonate Jellies and their Micro structure. Fum, 
niOH Fl.mie {Zeilech. anorg. CItem., 1913, 82, 173— 191),_Xi, 
tran.sformation of barium malonate jellies into powders takes plats 
more slowly than with other barium salts (compare Neuberg aad 
Neimann, A., 1906, ii, 753 ; Neuberg and Eewald, A., 1908, ii 39), 

Equivalent quantities of solutions of malonic acid and bariim 
hydroxide in methyl alcohol and glperol are freed from air-bubbles liy 
placing under an exhausted bell-jar and mixed. The greater llie 
proportion of glycerol, the slower the formation of the jelly. If the 
glycerol is removed by means of methyl alcohol, it may be replaced by 
other liquids, such as chloroform or benzene, without destruction of 
the jelly, and with a great increase in its transparency. Much of tin 
liquid may be removed by pressure between tilter-paper, or by evapcia 
tion. The residue is barium malonate with 2 H 2 O, Warming ilocs 
does not liquefy the jelly. 

Microscopical observations .show that the jelly is made up of a net- 
work of fibres of barium malonate, in which the liquid is held as in » 
sponge. Tliese fibres are stained deeply by methyl violet. The fibres 
are about 0 5 mm. long and 0 0001 — 0•U003 mm. thick, and are shown 
to be crystalline by their behaviour in polarised light. 0. H. D. 

Stereochemistry of the Halogen Substituted Succinic Acids. 
Bkok HoLiiiiEKi; (/. pi-. CItem., 1913, [ii], 87, 456— 479).— The author 
has shown previously (A., 1913, i, 603) that during the hydro!) is of 
the sodium salt of f-bromosucciuic acid, the elimination of bromine 
proceeds at a greater rate than the increase in the acidity of tie 
solution, and from these results has drawn the conclmsiou that the 
formation of malic acid fi-om the bromo-acid is preceded by tie 
formation of propiolactouecarboxylic acid. 

The present paper deals with conditions favourable to the formation 
of the lactone and also with the hydrolysis of the sodium salts of 
f-chlorosuccinic, Modosuccinic and f-bromosuccinamic acids, lu ti® 
case of bromosuccinic acid, the addition of neutral salts of weak acids 
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/formate, acetate, succinate and inalate) increases the velocity of 
bromine ioii formation, but diminishes the rate of hydrolysis of the 
lactone. Further, the formation of the lactone proceeds less readily 
with chlorosucoiniC’ and .bromosuecinamic acid than with bromo- 

succioic acid. 

It is also found that the hydrolysis of the lactone yields either a 
I- or d-malie acid accordingly as it is carried out in acid or alkaline 
solution. Thus, a solution of f-bromosuccinic acid after being exactly 
neutralised with sodium hydroxide was maintained for twenty-four 
(lays at 25°, and then contained 10% of unchanged bromo-acid, 25% of 
lactone and 65% of malic and tumaric acids ; after the bromo-acid and 
Uctone had been completely hydrolysed by heatipg the solution on the 
water-bath, the malic acid obtained from the product was Itevorotatory. 
On the other hand, when the hydrolysis was effected by excess of 
sodium hydroxide, the resulting malic acid contained a preponderance 
of the dextrorotatory form. 

Similar results were obtained in the case of silver oxide ; the action 
of excess of the oxide on /-bromosuccinic acid yields a dextrorotatory 
malic acid, whilst the theoretical amount necessary to form the neutral 
silver salt gives rise to a laevorotatory acid. F. B. 

Symmetric and ABymmetric Acid Diohlorides. II. Eewin 
Ott {Btr., 1913, 46, 2172 — 2175. Oompare A., 1912, i, 828). — A 
further difference in reactivity between symmetric and asymmetric 
chlorides is in their behaviour on treatment with hydrogen and 
platinum black. Whereas fumaryl and chlorofumaryl chlorides 
immediately “ poison ” the catalyst so that not even limonene can be 
reduced in their presence, chloromsieyl chloride may easily be reduced 
to ♦J-butyric acid. The hydrogen chloride which is formed gradually 
impedes the reduction, but if it is removed from time to time by 
evacuation, the absorption of hydrogen can be carried almost to the 
theoretical value. The reduction of dibromomaleyl chloride, however, 
could only be carried to one-fifth before “ poisoning ” of the platinum 
took place, whilst as-o-phthalyl chloride and phthalyl tetrachloride 
could not be reduced at all. J. C. W. 

Ethyl Cyanotartronate and its Reactions with Amines. 
Richard Sydney Curtiss and Lloyd F. Nickell {J. Amer. Chem. Soc., 
1913,35, 885 — 890. Compare Curtiss and others, A., 1911, i, 353, 
o66; A., 1909, i, 763). — The reaction between anhydrous hydrogen, 
cyanide and ethyl oxomalonate is greatly ioBuenccd by small variations 
in temperature ; at 30° it is complete in twenty-four hours, the product 
twing etk^l cyanotartro'mti, OH-C(CN)(COjEt). 2 , an undistillable oily 
Rluid, 1T6 ; it is soluble in alkaline solutions to a yellow solution, 
and if treated in ether with sodium, deliquescent, colourless crystals of 
aa unstable sabstanin slowly separate. 

Ethyl cyanotartronate in cooled ethereal solution reacts with many 
■amines, producing compounds which in all probability have an amidine 
s lucture; thus dipropylamine yields a crystalline subsiancs, 

N Pr*j-C(;NH)-C(CO,Et),-OH. 

58“^ ^ 5—73°. With diethylamine an analogous compound, m. p. 
, was obtained, whilst benzylamins gave in a similar manner a 
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avigtanu, m. p. 55—56°. These three substances on exposure to tin 
atmosphere or when kept at 25°, undergo decomposition with 
of a tarry mass. Ethylamine, isobutylamine and benzylethylamim 
gave rise to uncrystallisable syrups, triethylamine slowly produced 
red, tarry mass, whilst ammonia formed a very unstable, crystallijn 
auhstanee. With aromatic amines there was apparently bo reactiou 

I D. p, i' 

Catadytio Decomposition of Aldehydes. M. I. KozsEcot 
{J. Ruas. Phya. Cham. Soc., 1913, 45, 557 — 668). — In his earlie, 
experiments on the oxidation of methyl alcohol by means of 
atmospheric oxygen with a view to preparing formaldehyde, ttj 
author found that the aldehyde was always accompanied by carbon 
monoxide and hydrogen in proportions depending on the temperature 
conditions and on the nature of the catalyst employed (Bull. Cliurkm 
Teehnol. Inat, 1909). These two products result from the decom- 
position of aldehyde previously formed : CHjO = CO -I- H j. 

Further experiments show that resolution of the aldehydic group 
with formation of carbon monoxide is a general reaction for all 
aldehydes. 

The 6rst aeries comprises measurements of the degree of decom- 
position of formaldehyde at various temperatures and under the 
influence of a number of different metals and of wood charcoal 
asbestos and powdered Jena glass. The results show that the actiou 
depends not only on the chemical character of the catalyst but also 
on its physical condition. For instance, with copper tuminga at 600' 
there is no decomposition, and at 600° only 4% of the aldehyde is 
attacked ; with copper reduced from the oxide by the action of 
hydrogen, 9'2% of the aldehyde is decomposed at 500° ; and vith 
copper obtained by reduction of copper sulphate solution by means ol 
alkaline formaldehyde, the action proceeds to the extent of 35'3, 817, 
94'8 and 95'8% at 200°, 300°, 400° and 500° respectively. With 
different forms of other metals smaller variations are observed. 

In the second series the products obtained by the decomposition of 
the following aldehydes by palladium black were investigated; 
formaldehyde, acetaldehyde, paracetaldehyde, propaldehyde, n-but 
aldehyde, isobutaldebyde, benzaldehyde and p-tolualdehyde. The 
results show that the aldehyde group is decomposed by palladium 
into carbon monoxide and hydrogen, the latter combining with the 
hydrocarbon radicle; R-CHO = KII + CO. In the cases of prop- 
aldebyds and the butaldehydes, free hydrogen and unsatiuated 
hydrocarbons are also obtained owing to the partial decomposition of 
the saturated hydrocarbons originally formed. T. H. P. 

Stability of Paracetaldehyde. R. Richter (Pharm. Zeii, 1913, 
58, 482 — 483). — A series of experiments has been performed on the 
stability of paracetaldehyde alone, in aqueous solution and in the 
presence of various pharmaceutical preparations. The author is led 
to the following conclusions; (1) pure paracetaldehyde, free from 
acid and acetaldehyde, can be kept for sixteen months without 
alteration ; the presence of these substances even in small quantity, 
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however, induces a gr^ual decomposition of the paracetaldehyde ; 
(2) in il»* presence of pure raspberry juice without adiiitiou of water, 
paraldehyde remains unchanged during two months ; (3) when mixed 
5,ith water, and a syrup composed of sugar and citric acid, paracet- 
aldehyde speedily undergoes conversion into acetaldehyde ; after two 
month#, 7'8% of the paracetoldehyde had undergone such converi-ion ; 
(4) in aqueous solution, without addition of juice, formation of 
acetaldehyde occurs slowly but continuously. 


Catalytic Actions. VII. Polymerisation of Chloial, .Iacob 
BoESEKEN aud A. Schimmel (Hec. trav. c/dm., 1913, 32, 112—127).— 
The authors have studied the polymerisation of chloral in the 
presence of pyridine. For this purpose, known weights of dry chloral 
and pyridine have heeu preserved for a month at the ordinary tem- 
perature, at the end of which time a quasi-stable state had been 
reached. The contents of the fla.sk were then treated with a large 
quantity of dilute hydrochlorie acid, which combined with the pyiidine 
and dissolved unchaiiged chloral. The metachloral which is insoluble 
in this reagent wus estimated by decomposition with potassium 
hydroxide. 

As the quantity of pyiidino employed relatively to the amount of 
chloral incieaaes, tho latter becomes more completely transformed 
into melachioral, until, in the presence of about 'mol, pyridine, 
traubformation is practically quantitative. Beyond" this point, the 
.uuount of metiichlotal formed diminishes with increasing quantities 
of pyridine. The separation of metachloral is incomplete, whatever 
the quantity of catalyst employed. From determinations of the 
vapour tension of metachioral, obtained from chloial either by means 
of pyiidine or fuming sulphuric acid, it appears that the true 
equilibrium of the system, chloral Z^metathloial, is situate practically 
entirel) on the side of melachioral, and thus, that starting from 
chloral, this equilibrium is not obtained after a month even in the 
pieseuce of considerable quantities of catalyst. This result is probably 
due to the absorption of pyridine by tho polymeride which aepar.ites 
ill the colloidal state. 

■ffhen pyridine (4—5 mols.) is added to chloral (100 mols.) a rapid 
separation of a gelatinous mass occurs. After several weeks, a second 
change is obseivable in that the melachioral iu contact with the walls 
of the vessel again becomes transparent, forming a membrane greatly 
icsemolmg a collodion pellicle. This IrampimtU tnelac/iloral does not 
appear to i etaiu pyridine and has a vapour tension below that of the 
eqmlibiiuui uiixture. 

When pure melachioral is placed in an atmosphere of pyridine, it 
almost immediately becomes opaque, and then has the same vapour 
tension as the pseudo-binary system. Subsequently, it becomes 
gelatinous and then completely liquid. 

the piesenco of larger quantities of catalyst, less chloral is 
ratio oinied into the polymeride, although equilibiium is more certain 
0 e 0 taiutd in this case since a portion of the metachioral dissolves 
‘epjriaitie. The catalyst here exeits a marked influence on the 
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equilibrium, although it has not been found possible to isolate ^ 
additive compound of pyridine and chloral. 

The phenomena here observed are analogous to those encounterej 
in the polymerisation of chloral by means of fuming sulphuric jciJ 
(Bfieseken, Rec. Irav. cltim., 1910, 29, 104) or aluminium chloride 

H.W. 

Modifleations of Metacbloral and Decomposition of Chloral 
by Aluminium Chloride. Perchlorobutanal, CClj'OCTj'CClj-Clio 
Jacob Boeseken and A. Schimmei, {Ree. trav. Mm., 1913, 32 
128— 133).— Metacbloral is known in a gelatinous modificatioj 
immediately obtained by the addition of pyridine to anhydrous chloral 
an opaque modification formed by the action of different catalysts 03 
chloral, and representing the equilibrium mixture of the systea 
chloral— metacbloral and as a transparent modification which isslosrlj 
produced when pyridine remains in contact with chloral. Thelatteris 
probably the only pure metachloral, the others being mixtures of it 
with unchanged chloral and catalyst. Attempts have been made to 
obtain the polymeride of chloral described by Combes (A., 1887, 127) is 
the product of the action of aluminium chloride on chloral. The authois 
have repeated his experiments, and have also somewhat modified tbi 
conditiou.s, and find that the products are tetrachloroethyleie, 
pentachloroethane and relatively very small amounts of perchloro- 
butanal, b. p. 145*5 — 147°/'20 — 26 mm., m, p. 46*5 — 48°, moleculir 
weight in benzene solution, 334. The latter is quantitaiirelj 
decomposed by alkali according to the equation *. 

CCl 8 *CClj*CCl 2 *OHO + 2KOH = 0,01,, 4- KCl + HCOjK + HjO. 
When heated with excess of aluminium chloride, it is decomposed vith 
evolution of carbon monoxide. H. W 

The Catalytic Preparation of Ketones. Alpuosse MtitHs 
{Bull. Sac. chim., 1913, [iv], 13, 666— 671).— A reply to SeDdereoi 
(A., 1911, i, 134, 302 ; this vol., i, 342) in which the author maintaitii 
the utility of his method using *zioc oxide, and more especially cadmium 
oxide, as a catalyst in the preparation of ketones from acids, W. G. 

Cerium Acetylacetonates. Andre Job and Paui. GoissstEt 
(Gompi. rend., 1913, 157,50 — 52).— Urbain (compare A., 1897, i, 236) 
prepared a basic cerous acetylacetonate by the action of cerour 
hydroxide on acetylacetone, and Biltz (compare A., 1904, i, IM) 
obtained the crystalline, neutral cerous salt* by the action t ! ceroui 
nitrate on an auimoniacal solution of ammonium acctylac'- onats 
Adopting Urbain’s method the author has now prepared tue ceiie 
compound in a crystalline state. An excess of acetylficetooe is ailJel 
to a suspension of ceric hydroxide in water and the mixture agitated, 
when it slowly turns brown, and at the end of several days ueef 
red needles of ceric acetylacetonale separate, having the compositiou 
Ce(CHAcj) 4 ,llH 20 . On drying this salt in a vacuum and crystal* 
lising it from carbon tetrachloride, it is obtained in the anhy roc 
state as black crystals, m. p. 171 — 172°, having a metallic lustre, 
is slightly soluble in water, and in solution is readily hydrolyse exc 
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the presence of eicesa of acetylaatone. The anhydrous salt is 
"l , [a most organic solvents to a deep red solution, the colour 

“ .. {n sunlight in the case of oxidisable solvents. 

W. G. 

SyntheBeB by means of Sodamide. II. Alkylation of 
ir»4.nnaii Albin Halleb and Edouakd 


itTnhatic Ketones. Albin Ualleb and Edouakd Baueb 
'’ ilia Fhys., 1913i [^“0’ authors’ work 

j 909 ^ i, 108) on the alkylation of acetophenone and analogous 
-ubstancea by the successive action of sodamido and alkyl haloids 
has been extended to aliphatic ketones. 

When an ethereal solution of pinacoline is treated successively 
ifith sodamide (1 niol.) and methyl iodide (I'l Inol.), a mixture of 
unchanged material, methyl- and dimethyl-pinacoline is obtained from 
which ^/ 3 -dimethylpentan-y-one, CMej'CO-CH^'CHj, b. p. 124—126°, 
su be isolated by repeated fractional distillation. This substance 
has already been described by Wischnegradsky (A., 1875, 878). The 
mm has m- p- 79—80°. When the methylation is repeated until no 
further action occurs in ethereal solution, /3/35-trimethyIpentan-y one, 
OJIe 'CO'CHMej, b. p. 133 — 135° (compaic Nef, A., 1900, i, 349), is 
obtafiied. It has D? 0 '80536, 1'40304, «« 1'40513, n® 1'41020, 

ii®l'41429. The oxime has m. p. 141°. When reduced by sodium 
ind alcohol, the ketone yields ^^B-lrimetkylpeiitan-yol, 
CMe3-GU(OH)'CHMe2, 

1 ,^ p, 145—148°, the pktnylurttkant of which has m. p. 79°. 
^,S8-Triinelhylpentan-yone can be further methylated by means of 
sodamide and methyl iodide in benzene solution, when 
milklmtan-yone, CMej'CO'CMej, is obtained. It has b. p. 
150-161°, Df 0'81992, 1'4U85, 1 '41 702, 1'42224, 1'4'2643, 

It does not appear to form an oxime, a semicarbazone or a bydrazone. 
Its ketonio nature is, however, established oy reducing it to /3/368-fc(ra- 
meiliylpenian-y-ol, b. p. 165 — 166°, m. p. 50°, the phenylwethant of 
which has m. p. 118 — 119°, whilst tbe^nnaie has b. p. 185°. In a 
similar manner, pentamethylacetone can be converted into jijihi tetra- 
mihylhemn-yom, CMej'CO'GMejEt, b. p, 172 — 174°, by the 
successive action of sodamide and ethyl bromide or iodide in benzene 
solution. Like its lower bomologne, this substance forms neither 
oxime, semicarbazone or bydrazone. Reduction converts it into 
jijiU-ktramethylhexan-y-ol, CMe 3 'CH(OH)'CMejEt, b. p. 187 — 188°, 
the phenyluretham of which forms slender needles, m. p. 94 — 95°. 

The ethylation of pii^oliue can be effected in a precisely similar 
manner. The successive action of sodamido and ethyl bromide or 
iodide on an ethereal solution of pinacoline leads to the isolation of 
li^imtkylhexan-yow, CMcj-CO-CHj-CHjMe, b. p. 146-148°, 
I)f 0-81055, 1-40740, 1-40952, 1-41465, n'f 1'41888, and 

liHmethyn-eihylkexan-yone, CMe^-CO-CHEtj, b. p. 174—176°, 
Lf 0-82621, 1'42007, ?t'“ 1-42227, 1'42738, n’f 1-43173. The 

former yields an oxime, needles, m. p. 76 — -77'^, and on reduction gives 
^Jl-dimetkylhexan-y-ol, b. p. 155 — 157° (plunyluretham, m. p. 70 — 71°). 
lue latter does not combine with hydroxylamine or with eemi- 
oarbazide, but, when reduced with sodium and ^absolute alcohol, forms 

VOL, CIV. i. 3 k 
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pp dimethyl-^thylhixan^-dl, 187°, the phtnylurethoM of wUi 
crystallisea with ^HjO and has in, p. 107°. In benzene, oi better i 
toluene solution, complete ethylation of pinacoline oan be effected 
•whereby ^P-tKmetkyl-iS-dielhi/theatan-y-one, b. p, 214—216°, ig pj ' 
duced. It does not yield an oxime or a semicarbazOne. iiedoctioj 
converts it into ^^■ditnelkyl-&&-diathylke!ca‘nry~olt CMeg'CH(OH)‘CEf 
b. p. 226 — 228°, the pkenylMretham of which has m. p. 110 °, ’’ 

P^&-7'rimetkylkemn-y-one, CMej'CO’CHMeEt, b. p, 155 — 1550 
obtained mixed with unchanged starting material by the methylitijp 
of ethylpinacohne in ethereal solution. Since a separation of tbg 
two could not^e effected by distillation, the product was treated rrin 
an alcoholic solution of hydroxylamine hydrochloride with which onlv 
the latter reacted to form an oxime. The mother liquors, separated 
as completely as possible from the crystalline oxime, were acted on bj 
phenylcarbimide, whereby the dissolved oxime was converted into 
carbanilidoxime, which remained on distilling the mixture unde, 
diminished pressure. The distillate was treated with water to 
decompose the excess of phenylcarbimide, and the ketone extracted 
with ether and distilled. When mduced, it is converted into 
^pi4rimethylhemn-y-ol, CMe 3 ‘CH(OH)’CHMeEt, b. p. 169°, thj 
^nylurethane of which has m. p. 78°. 

# ^^«-Trimethylhexan-y-one, CMej’CO'CHj'CHMej (compare Nel 
A., 1902, i, 6 ), is obtained in the usual manner as a liquid, b. p! 
157'5 — 158'5°. Its oxime has m. p. 77 — 78°, whereas Kef mas 
66—70°. 

Although the action of allyl iodide on the sodium derivative ol 
acetophenone yields only complex resinous products, allylpinacolines 
can be readily obtained by the successive action of sodamide and allyl 
iodide on an ethereal solution of pinacoline. In this maccet 
dlylpinacoline, CMej'CO’CHj'CHj'CHiCHj, b. p, 61— 64°/U mm', 
and diallylpinacoliM, CMe 2 'CO'CH(Cll 2 'CH:CHj) 2 , b. p. 83—86“ 
14 mm., are readily prepared. 

i-Bmzyl-p^-divielhyl-h-tlhylhemru-y-ime, CMej’CO'CEtj'CHjPh, ii 
obtained by the action of benzyl chloride on a boiling solution of tie 
sodium derivative of diethylpinacoline in toluene. It has b, p, 
162 — 164°/16 mm., and does not yield an oxime or a semicarbaaone. 

In the cases of pinacoline and of acetophenone, a tertiary catboc 
atom is attached to the carbonyl group. The authors have tbercfoie 
extended their investigations to such ketones in which this is not lie 
cate, and find that alkylation can be similarly effected, sub' *itutii)ii 
occurring at either of the secondary carbtA atoms attached to tbi 
keto-group (compare Haller, A., 1905, i, 214; Haller and bauer, 
A., 1912, i, 269), 

An ethereal solution of diethyl ketoue reacts vigorously witk 
sodamide, and, after addition of methyl iodide, yields, on fractionation, 
ethyl impropyl hUme, COEt'CHMej, b. p. 115 — 119°, di-isopropyl 
ketone, CO(CHJIej)j, b. p. 123 — 124-5° {semicarlazoni, m. p 
143 — 144°), and a fiaction, b. p. 148 — 162°/18 mm., which ii 
probably S^-dimethyl-yij-diethyl-Arf-nonadien-c-one, 
CEtjiCMe-CO-CMeiOEtj. 

l3iS-TrimethyUiexan-y-ime, b. p. 168 — 161°, is prepared by ft* 
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of di-tsopropyl ketone in etuomu suiutian. It does not 
vield an oxime or a semiearbazone. On reduction it gives /3SS-<r(- 
fiiethylhexa^'^i OMej‘CH(OH)-CMejEt, b. p. 170—171°, the phtnyl- 
Mfthant of which has m. p. 64°. yytc-Tttramethylheptan-B-one, 
CMe,EfCO-CMejEt, 

prepared by the ethylation of wopropyl tert.-amyl ketone in benzene 
gglutioD, has b. p. 196 — 198°, and does not give an oxime or a 
semiearbazone Sodium and absolute alcohol convert it into 
yy((-tetrametliylh^tan-M, b. p. 210 — 212° (phnylwrethmt, m. p. 

62 - 63 °). . . . , 

By repeated methylation of iaovalerone in benzene solution and 
subsequent fractional distillation, the following' products have been 
obtained ; (i) pye^-tetrmMthylheptan-B-one, 

CHMej-CHMe-CO-CHMe-CHMcg, 
b. p. 76—78713 mm., which, when energetically treated, appears to 
yield small quantities of the corresponding oxime; (ii) ^yyi^-penta- 
vuihjlkptan-B-one, CHMe^-CHMe-CO-CMej-CHMej, b. p. 88—897 
13 mm., which does not yield an oxime when heated with Crismer’s 
reagent in alcoholic solution. ^Pyyec^-Hexatnelhyllieptan-B-one, 
CHMej-CMej-CO-CMe^-CHMej, 

b. p. 107—109711 mm., is prepared by the methylation of trimethyl- 
iMvalerone in toluene solution. When reduced with sodium and 
alcohol, it yields a small quantity of a evhelance which behaves like 
an unsaturated hydrocarbon, and fiyyee^-hexamelhyllteptan-B-ol, 
CHMej-CMej-CH{OH)-CMej-CHMe2, 
b. p, 115 — 117713 mm. (phenylv/rethane, m. p. 91—92°). •, 

H. W. 


Optically Active Complex Glucinum Sugar Compounds. 
Bek.n'o Bletek and L. Paczuski (Zeittch. phytikul. Chem., 1913, 
84, 1—14),— The authors have determined the influence of an 
alkaline solution of glucinum hydroxide on the rotatory power of 
mannitol. It is shown that when an alkaline solution of glucinum 
hydroxide is added to a solution of inactive m.annitol, the solution 
becomes markedly Isvorotatory. The influence of the alkaline 
glucmuna solution is shown to depend on the presence of GlOj" ions in 
the solution, that is, it is due to sodium glncinate. The pre.sence of 
glucinum hydroxide as a colloid could not produce so large a change in 
the rotation. A method is worked out, depending on the change of 
rotation, for determining the relative strength of the acid in amphoteric 
metal hydroxides. On adding solutions of sodium glncinate to 
mannitol, a condition is reached at which a constant rotation is reached ; 
further additions cannot change this in either sense. This condition is 
Wached when the concentration 13'84 grams mannitol, 72 grams 
sodium hydroxide, and 56'64 grams of glucinum sulphate per litre of 
so ution is reached. A complex compound is formed by the action of 
so lum glucinate on mannitol, which is not hydrolysed at the con- 
ceukations examined, (1/640 — 10/640)n. This comyiound is similar to 
e complex glucinum hydroxydicarboxylic acid of Rosenheim and 
Itag (A., 1899, i, 739). .T, p, g. 

3^2 
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Unfermentable Residue in Hydrolytic Produots of Starch, 
Arthur P. Bryant and C. S. Miner (EiglUh Cwy dpp.Cie, 
1912 13 57 - 61 ).— Results are recorded which tenfl to show tint 
some’ of the hydroljtic products of starch, such as “ grape-Mgar " 

“liquid glucose," oontaio Momaltose; W.H. G, 

Presence of Maltose in Acid Hydrolysed Starch Products, 
George Depren (Eighth InUm. Cong. App. C^m., 1912, 13, lll-nsj 

been found possible to isolate maltose crude glucose 

obtained by the hydrolysis of aUrch with acids. The dextrose present 
in the crude product was lemoved by fermentation, maimg 
Sctcchanmym apiadaius, and the dertrin separated from the malte, 
Bubsequently by fractional precipitation with alcohol. W. H. G, 

Hydrolysis of Starch by Acids with Some Additional Besults. 
on the Speed of Hydrolysis. Gkorce Defbem {Eighth Intern. 
Gong. App. Ghm., 1912, 13, I13--123).-An investigation ot tte 
hydrolysis of starch by acids. The relgive speeds of hydrolysis usiag 
hvdrJchlorio, sulphuric, oxalic, sulphurous and acetic acids are givsj, 
likewise results which show the effect of the conoentration of the ,cij 
and the temperature on the rate of hydrolysis. The increase >n the 
rate of hydrolysis with rise of temperature above 100'' is very greif 
indicating that the starch molecule becomes very “labile at ta 
temperatures. ' ' 

Osmotic Pressure of Oolloida. V. Colloid Chemistry of the 
- Dextrine, Wilhelu Barx (and Wilhelm Truthe) ( W. y^eihi, 
CA«m, 1913, 83, 683 -7b7. Compare A., 1910, ii, 22, 673 , 1911, ii, j 
703 ■ this vol, i, 093).— Tue molecular weight of a number of dextaiii 
is determined by extrapolation to concentration zero from the calcuktel 
molecular weights obtained from the measurement of the osmotK 
pressure of dilute solutions. It is shown that even m dilute soliitioii. 
the dextrius associate very markedly. The following values are fomd 
: the molecular weights: amylodextrin («) 22200, amy^o 
(6) 20000 achroodextrin 10200, diastase dextrin (from gwn) ; 
diastaM dextrin (from beer) 8200, erythrodextrin 6800 , erythro air 
Ua 3000 acid dextrin 4000, achroodoxtrin I 1800, achroodextm 1 
1200, dextrin 960, sucrose 340, commercial 

5000, 6000, specially purified . . the 

dextriu purified by dialysis 6200. The gold numbers of the i »» 
dextiins are determined, and it is shown that a re a ion i 
between the molecular weight and the gold 

gold number accompanie.s a large molecular wei^h . „ 

shown that in many cases the dextrins mtj Joid 

number, and that there is an oscilWmg 

between given concentrations. The viscosity , 

solutions, that is, up to 5%. weight K 

parallelism exists between the visMsity and the mdecula i 
is also shown that the higher the molecular weight, the ^ 
dextrins are adsorbed by ferric hydroxide gels. 
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Hydrolysis and Acetolysis of ueuuiose. Heemann Ost 
Urnalm, 1913, 398, 313—343. Compare this vol., i, 446).— The 
composition of the hydrooelluloses obtained as the initial product of 
the hydrolysis of cellulose by dilate mineral acids has long been a 
matter of dispute. The author finds that cellulose can be dried 
completely, without discoloration, by heating slowly to 100°- and 
jDally at 120 — 125°; the same ie true of hydrocelluloses, some 
specimens of which, however, become discoloured at 125—150°. 
sice the ultimate analysis of completely dried cellulose and hydro- 
celluloses fails to disclose any differences in the percentages of carbon 
and of hydrogen, the author abandons his previous views that hydro- 
celluloses aiu hydrated celluloses, and inclines' to Stern’s opinion 
(T., 1904, 85, 336) that there is no difference in the composition of 
celluloses and hydrocelluloses. The molecular magnitude of the latter 
is the smaller, as is indicated, not only by the smaller viscosity of their 
solutions, but also by their greater reducing action oo copper salts, 
hydroxyl or aldehydo-groups being produced during the hydrolysis of 
the cellulose. ^ . 

The acetolysis of cellulose i*escribed in detail, the conditions under 
which cellobiose octa-acetate or dextrose a-penta-acetate (Ost, loe. cit.) 
are produced being definitely determined. The uncrystal Usable syrup 
obtained in the acetolysis of cellulose resembles that obtained in the 
acetolysis of dextrose in noetic acid content, in rotatory power, and in 
yielding crystallised dextrose a-penta-acetate by further acetylation, 
lioth syrups consist essentially of dextrose acetates mixed with 
acetates of tgomaltose and dextrins and of other foreign substances. 

The total yield of dextrose and cellobiose acetates obtained by the 
acetolysis of cellulose is 90% of that theoretically possible. Acetolysis, 
therefore, furnishes another proof that the cellulose molecule is 
composed only of dextrose residues. C. S. 

Absorption Spectra of the Copper Derivatives of Primary 
Aliphatic Nitroamines, Antoine P. N. Franchimoki and Hilmak 
J, Backer {Rec. Irav. chim., 1913, 32. 158—163. Compare T., 11)12, 
101, 2256).— The authors have examined the absorption spectra of 
aqueous solutions of the copper -salts of methylnitroamine, etbyl- 
nitroamine, ethylnitrosohydroxylamine, of copper nitrate and 
armnoniacal copper nitrate at equivalent concentrations. The copper 
salts of the nitroamines are much more strongly absorbent than a 
solution of copper nitrate with the same copper content, whilst the 
light which is not absorbed is less violet than in the case of the copper 
salt of ethylnitrosohydroxylamine. The spectra of the copper salts of 
methyl- and ethjl-uitroamines are practically identical, and do not 
show an absorption band. 

The electrical conductivity of solutions of the copper salts of nitro- 
amines is noticeably less than that of their sodium salts or of ordinary 
copper salts. The copper salt of ethylnitrosohydroxylamine conducts 
still more feebly, J J J 

Solutions of the copper salts of nitroamines give the ordinary 
altt whilst that of ethylnitrosohydroxylamine, 

ough yielding precipitates with sodium hydroxide and with 
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hydrogen sulphide, gives onJy a brown coloration with potassiji, 
ferrocyanide. . 

The authors are led to the conclusion that the oopj^ derivative o( 
ethylnitrosoh;^roxylamine is probably a complex internal salt, but in 
view of the differences existing between this substance and the copiK 
salts ‘of the nitroamines, hesitate to assigi^ a simitar structure 
latter substances, although their intense colohr and feeble electriai 
conductivity point to a relationship between the metal and mtrogen 

H.W. 

Oxalyl Derivatives of Amino-acids. D. J. Meyebingh (fe 
fra®, chim., 1913, 32, 140 — 157). — The author has prepared a series of 
oxalyl derivatives of amino-acids which contain the residues of two 
different amino-acids, by the action of ethyl chloroglyoxylate on tie 
hydrochloride of the ester of an amino-acid, followed by treatment of 
the product so obtained with the potassium salt of a second amino- 
acid. 

Ethyl chloroglyoxylate is best obtained by heating a mixture of 
equimolecular quantities of ethyl oxalatAnd phosphorus pentachloride 
until evolution of ethyl chloride ceases. It has b. p, 135°. 

Methyl oxamidodiacetate, C20j(NH'CHj'G02Me)j, has m. p. 158'5» 
instead of 138—140° recorded by Kerp and Unger (A., 1897, i, 269).’ 

Oxamidoacetic acid, NHj'CO'CO'NH'CHj’COjH, is obtained from 
oxamethane and potassium aminoacetate according to the method of 
Kerp and Unger {loc. eil.). The corresponding mthyl ester, m. p. 157" 
is obtained by treatment of the silver salt with an excess of methyl 
iodide and is converted by ammonia into the amide, needles, m. p, 
251 — 262° (decomp.). 

Eihyl ethoxalylaminoacetate, COjEt'CO'NH’CH^'COjEt, b. p. 
188°/18 mm., m. p. 16°, is prepared in 84% yield by heating an 
equimolecular mixture of ethoxalyl chloride and ethyl aminoacetate 
hydrochloride in dry benzene until evolution of hydrogen chloride 
ceases. It is converted by ammonia into the corresponding di-amide. 

Methyl elhoxalyla-aminoprofimate, COjEfCO’NH'CHMe'COjlte, 
b. p. 173'5°/19 mm., is similarly prepared from ethyl chloroglyoxylate 
and methyl a-aminopropionate hydrochloride. The diamide, prepared 
by means of liquid ammonia, forms slender needles, m. p. 216 5°. So 
evidence of the formation of an isomeric diamide could be obtained. 

Methyl glycineoxcUyl-a-aminopropimiaie, 

COjH-CHj-NH-CO-CO-NH-CHMe-COjMe, 
m. p. 136 — 137°, is prepared by the addition of methyl ethoxiityk- 
aminopropionate to a solution of potassium aminoacetate, care bem; 
taken that the temperature does not exceed 6°. At higher temperatmes, 
and in the presence of excess of alkali, the ester is readily saponiSed, 
the corresponding acid decomposing at 210° when rapidly heated. 

When a solution of a-alanine in potassium hydroxide is added to 
ethyl ethoxalylglycine, ethyl a-alanineoxolylglycine, 

COjH-CHMe-NH-CO-CO-NH-UHj-COjEt, 
m. p. 142'6°, is obtained if the temperature does not rise above o ■ 
At higher temperatures, and in the presence of more concentra * 
potassium hydroxide, alanine separatee and the potassium salt of e J 
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ixalylaminoacetate is produced. In alcoholic solution, alanine always 
mrates to some extent, and the potami'im salt of ethyl (i-alanine- 
is obtained. 
adanineoxalylglyeins, 

COjMe-OHMe-NH-GO-CO-NH-CH^'CO^Me, 

B. p. 98 ’ 3 °> ia prepared by saturating a methyl alcoholic solution of 
nethyl glycine oxalyl-a-aminopropionato with hydrogen chloride. 
Mvl ethyl a-alaniMOxdylglyciiu, 

■' COjMo-CHMe'NH-CO-CO-NH-CHj-COjEt, 

B, p. 106 °, is formed by similar treatment of a methyl alcoholic 
iolution of ethyl c-alanincoxalylglycinc or of an ethyl alcoholic solution 
if methyl glycineoxalyl-o-aminopropionate, whilst diethyl a-alanine- 

vxdylglyeinei COjEt'CHMe'NH'CO'CO’NH-CH^'COjEt, m. p. 120°, 

g similarly produced from ethyl a-alanineoxalylglycine or from the 
wresponding free acid. 

^.Alamneoxalylglt/cinediamide, 

NHj-CO-CHMe-NH-CO-OO-NH'CHj-CO-NH,, 

B, p. 272— 27 t°r{decomp.). is obtained by the action of liquid 
immonia on dimethyl o-aknioloxalylglycine. 

a'Amiuoisobutyric acid does not react with ethyl ethoxalylglyeine 
in the presence of the calculated quantity of potassium hydroxide 


It 0°. 

Methyl ethoxalyl-a-phenylaminoacetate, COjEt-CO'NH-CHPh-OOjMe, 
m. p. 56°, is prepared by heating ethyl chloroglyoxylate and methyl 
i-phenylaminoacetate hydrochloride in benzene solution. The cor- 
responding diamide has m. p, 229°. By the action of oxalyl chloride 
(1 mol.) oil methyl a-phenylaminoacetate hydrochloride in dry benzene, 
two isomeric forms of dimethyl oxalyldi-(a-phenylaminoacetate), 
CjO.(NH'OHPh-C 02 Me) 5 , are obtained which may be separated by 
taking advantage of their different solubilities in benzene. They 
have m, p. 169 — 170° and 195° respectively. 

Unsuccessful attempts have beeu made to prepare acetyl and 
nitre-derivatives of several of thu above substances. 


The presence of the oxalyl group has been actually ascertained in 
each of the above derivatives. They have further beeu examined 
with regard to their ability to give the biuret reaction. It appears 
that only those substances show this reaction in which at least one 
of the amino-groups is intact. H. W. 


Nitriles of Diaminodimethyl- and Diaminomethylethyl- 
suooinio Acids and their Behaviour on Hydrolysis. Otto 
Dibls and Hajime Otsuki (Ber., 1913, 46, 1877— 1883).— The 
cyanohydrins of dimethyl diketone and methyl ethyl diketone react 
with ammonia, yielding the nitriles of diaminodimethyl- and 
diaminomethylethyl-succinic acids which, on hydrolysis with hydro- 
chloric acid, are converted into compounds CbHjNjCI and CfHidlTjCl 
respectively. The constitution of the latter compoaeda has not been 
defimtely established, but from their pronounced basic properties and 
eir behaviour toward nitrous acid, the conclusion is drawn that 
ey contain only one amino-group. The halogen atom is very 
y attached, and cannot be removed by any of the usual reagents. 
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When treated with nitric acid, the compounds are completely 
posed, yielding a chloro-nitromethane. The formation of the 
compound indicates that the halogen is attached to one of 
carbon atoms. * 

Methyl ethyl diietone cyanohydrin, OH'CMe(CN)‘OEt(CN)-0H. • 
prepared by the action of hydrogen cyahide in ethereal solutj" 
on methyl ethyl diketone in the presence of potassium carbctat" 
It forms small, hygroscopic, crystalline plates, m. p. 76°, and wtj 
heated for Hve minutes with strong nitric acid is transformed iei. 
an isormride, which sinters at 100°, m. p. 103°. 

Diaminomethylethylsuccinonilrile, NHj-CMe(CN')'CEt(OIf)'KH 
prepared by the action of concentrated aqueous ammonia on th* 
preceding cyanohydrins at 0°, crystallises in hexagonal platelets Of 
needles, m. p. 68°, and when maintained at 37° for two days uit], 
concentrated hydrochloric acid yields the compound, CjHjjNjCI, whidj 
crystallises in lustrous, slender needles, m. p. 77'&°, forms a 
crystalline hydrochloride and sulphate, and on treatment with nitrous 
acid is converted into a Aydroarjt-compound, CjHjONjCl, m. p. UJ” 

e-Diaminodimelhylauceinmitrile, NH 2 '*lJMe(CN)'CMe{CN')'NH ,nK. 
pared from diacetyl cyanohydrin (A., 1912, i, 942) and strong aqileons 
ammonia at 0°, crystallises in plates or leasts, m. p. I66'6°. Iti, 
accompanied by a euhetance, CjjHjjOjNj, which forms small, tabular 
crystals, m. p. 234° (decomp.). On hydrolysis with concentrated 
hydrochloric acid at 37°, it yields the compound, CjHjNjCI. Tbie 
forms long, lustrous needles, m. p. 140-5°, and is converted by the 
action of nitrous acid into a Aydroaiy-compound, CjH,ONjCI, which 
crystallises in lustrous needles, m. p. 227°, and when methylated by 
means of aqueous potassium hydroxide and methyl sulphate yieldi a 
methyl ether, CjHjONjCl, crystallising in needles, m. p. 96° | if the 
methylation is carried out with diazomethane, ap isomeric mtlhjl 
ether of m. p. 54 — 55° is obtained. F. E. 

The Origin of Optically Active Compounds in the Living 
Cell ; the Artificial Preparation of Optically Active Compounds 
Without the Intervention of Asymmetrical Molecules or 
Asymmetrical Forces. Emu, Eelenmeyeb [Biochtm. Zeitsek, 1313, 
52, 439 — 470). — In compounds of the type C(RjRjRg)— C(RjEjE,) 
there are, according to van't Hoff, twelve isomerides possible, of which 
eight can be derived from the four others, simply by rotation about the 
C — C axis. Isomerides which can be derived from one another Simply 
by a rotation of this description are designated by the autlisi ai 
“relative isomerides” in contradistinction to the isomerides (“bond- 
isomerides ”) which can only be derived from one another by changes 
in the bonds uniting the R groups. If the assumption is made that 
mirror images have the same solubilities as one another, they are not 
separable from one another by fractional crystallisation. If, however, 
a racemic mixture containing the two mirror images can be subjected 
to such treatment that the antipodes can be converted into their 
“relative isomerides,” then it is possible that the two constitueots can 
change at different rates, or that the rotation about the C~C axts can 
take place in opposite directions. If, therefore, it is possible, by Wf 
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Bsthod, to produce “ relative ieomerides ” in a racemic mixture, then 
it is also conceivable that a mixture can be produced which contains 
isomerides which are no longer mirror images of one another, and 
which are postulated to be separable from one another by a process of 
Irsctional crystallisation. The author in conjunction with G. Hilgen- 
dorff has applied the above conceptione to the investigation of the 
asparagines. He confirms the observations of Piutti, that a mixture 
of the (i- and f-substances can be separated by crystallisation from hot 
water. He shows, furthermore, that a mixture, in equimolar proportions, 
of these two isomerides has double the solubility of either constituent 
separately, and that by rccrystallisation at 20“ the two constituents 
are cot separable from one another. If, however, the mixture is first 
heated with water for some hours, subsequent fractional crystallisation 
can yield crops of crystals, which rotate light in the opposite direction. 
It is assumed here that, in accordance with the theory given above 
the isomerides which form mirror image.s are converted into “relative 
isomerides” by the action of heat which are no longer mirror images. 
Copper salts wdre also obtained by fractional crystallisation from the 
mixture of the heated acids,*of which the various fractions differed 
markedly from one another both in colour and solubilities. An attempt 
to obtain optically active isomerides in a similar way from racemic 
acid failed. It is pointed out, however, that when thed- and 7-tartaric 
acids are combined there is development of heat, and a product of higher 
melting point, and less soluble in water than either the d- or f-acids, is 
obtained ; iu the case of combination of the <i- and f-asparagines no heat 
is developed, and the product is more soluble than the antipodes and has 
a lower m. p. Apparently a true racemic combination is not produced 
in this case. The action of heat on the sodium-ammonium salt of 
racemic acid led, however, to a very parti, al separation into optically 
active isomerides. It is claimed that the experiments described above 
afford the first examples of the production of optically active sub- 
stances without intervention of asymmetrical .substances and forces, 
and the biological significance of the results is discussed in some detail! 

S. B, S. 

Preparation of Carbonyl Cyanide. Daniel Bebthelot and 
Hebby Gaudechon (Cempt. rend., 1913, 156, 1990—1992, Compare 
this vol., i, 715). — It has already been shown that, in a manner 
analogous to the combination with chlorine, hydrogen and ammonia 
producing carbonyl chloride, formaldehyde and formamide respect- 
ively, carbon monoxide undergoes combination with cyanogen if a 
(cf exposed to ultra-violet light, yielding carbonyl cyanide. 

Endeavours to prepare this substance by other methods reveal the 
tact that the silent electric discharge, which, although it frequently ' 
paiises similar effects to ultra-violet light, exerts a quite distinct effect 
^ 0 er cases, also gives rise to a combination of the two gases. The 
contain varying proportions of the gases as long as 
ecotnes exhausted, but the action is mest rapid when equal 
^Pp]ifid. With a tension of 6000 volts combination occurs 
ciore rapidly than in ultra-violet light, and in one experiment 
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ft miiture of 6 c.c. of carbon monoxide with an approximately , 
volume of cyanogen gave a contraction of 3 c.c. in ten minute. 
The yellow solid product is partly soluble in trato and wholly 
in alkalis. From the slow rate of its hydrolysis by dilute 8ulpli„,j* 
acid, the substance evidently represents an even higher stage in 
polymerisation of the simple molecule CN-CQ-CN than the proJnjj 
of ultra-violet illumination. 

Attempts were made to prepare the unpolymerised substance w 
chemical processes, such as the action of carbonyl chloride on cymiih 
of silver or mercury, or from carbon monoxide and cyano»en bv 
mere heating, but the results were consistently negative ° ^ 

D. F, T, 

Some Complex Copper Alkali Ferrocyanidee. Kshitimosah 
Bhaduri and 8 aeashilal Sarkae (Zeitach. anorg. Cham., 1913 82 
164— 172).— Dextrose is added to a solution of potassium fetro 
cyanide, which is then mixed with Fehling’s solution. A creim. 
coloured precipitate is obtained, which is crystalline if the solutions 
are dilute, It is washed with boiling water and dried in a vacuum 
over sulphuric acid. It becomes violet and blue with sulphuric acid 
and yields a nitroprusside with nitric acid. The crystalline characters 
are described. The formula of the original salt is 
KjCu2Fe{CN)5,2HjO. 

the blue salt being KjCu2Fe(CN)n,K2Cuj[re(CN),]2, and the nitro- 
prusside, K2Fe(CN)5'NO,2Ca,Fe(CN)5‘NO,13H20, Alkali yields a 
compound K3CuPe(UN)j,CuO,3JHjO. Lithium eoppar ftrmyaniit, 
LigCu2Fe(CN)n.4H20, is lemon-yellow, and the sodium compound has 
also been obtained. The ammonium salt is obtained by dissolving 
cupric oxide in ammonia, and adding dextrose and ammonium ferro- 
cyanide, giving a red precipitate, (NHj^gCiijFetCNIj.SNHj, and, {too 
the filtrate, pale blue crystals of (NH^)30o5[Fe(CN)5],2,8NHj, The 
compounds 2CuK2Fe{CN)5,8Cu0,16H20 and 

(NH,),Cii,KFe2(ON),2,5NH3 

shave also been obtained. Wheu copper euiphate is added to potassium 
ferricyanide and the precipitate is dissolved in ammonia, brown 
crystals of ammoniacal cupric ferrocyanide are obtained, 
Cu.,Fc{CN),,3NH3. 

The nature of the reduction process is unknown. 0. H, D. 

The Action of Different Metals on Potassium Ferricyanide 
Solutions. Gkokoe McPhail Smith [and Kalph Atkinson Li .wu] 
(Ztittch. anorg. Cham,, 1913, 82, 63 — 70. Compare Beutel, A., 1!)12, 
i, 543). — Powdered iron prepared by reduction reduces potassium 
ferricyanide in at atmosphere of hydrogen : 

» 4K3Fe(CIf)j-f2Fe=Fe2Fe(CN), + 3K3Fe(CN)8. 

Kickel and sine also reduce to ferrocyanide without passing into 
solution, and form precipitates. Silver reacts in the cold ; 

4K3Fe(CN), + 4Ag= Agr,Fe(CN)e + 3K4Fe(CK),, 
but at 100*^ siWer goes into solution as a complex salt. With mercury, 
metallic iron is 6rat formed: 2KjF6(CN)Q+3Hg=3KgHg(CN)4 + 2Fe, 
This iroD then reacts as above, and, in presence of alkali hydroxi e, 
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ferric hydroxide is uUiniately formed. Gold dissolves slowly in 

ferricyaoide solutions. ' 

' rmitii KiOHBLB CBOcae] — Silver ferrocyanide dissolves in potassium 
(imevanide solution, forming potassium silver cyanide, KAg(CN)2. 

^ C. H. 1). 


UnivaleDt Nickel Compounds. II. Italo Belluooi and 
K CoBELLi (il«t R. Jfxxii. Uneei, 1913, [v], 22, i, 703—708. 
Compare this vol., ii, 601).— Continuing their work on the nature of 
the compound contained in the red liquid obtained by the redaction of 
cotassiura nickelqcyanide, the authors criticise adversely the second 
also of the anal^ial methods employed by Moore (loc. cit.), so that 
they reject the formula Nia^ proposed by that author. By three 
analytical methods they obtain concordant results indicating that the 
red solution contains a cyano-salt in which nickel is univalent. The 
analytical methods employed were : (1) the measurement of the amount 
of hydrogen evolved by the solution in the warm; (2) titration with 
J7/10-iodine solution ; (3) titration with a standard hydrogen peroxide 
solution, II. V. 8. 

New Compounds and Scissions of Azodioarboxylic Acid. 
Otto Diels and Mas Paquin (Ber.y 1913, 46, 2000— 2013).--Ttie 
decomposition of derivatives of azodicarboxylic acid on dehydration, 
hydrolysis or heating is described. When azodicarboxylamide is 
heated with phosphoric oxide, nitrogen, water, cyanic acid and 
hydrogen cyanide are formed, according to the equation : 

N2(C0NH2)2 = HgO + Nj + MONO + HCN. 

Substituted azoamides, such as azodicarboxyldiethylamide, yield iso- 
eyanates and tsonitriles: Nj{C0*NHEt)2 = H20 + N2 + C2bE5NC0 + 
CjHjNO. The same compound also readily forms a brick-red silver 
salt which decomposes at 144*^, or when treated with iodine, into 
e thy Icarbimide : N2(CO' N Ag Etjj = 2 Ag -1- N2 + 2CO I N Et ; 

N2(C0-N AgEt)2 -{-12 = 2 Agl + N2 + 2CO:NEt. 

When azodicarboxylamide is heated with concentrated sulphuric • 
acid, it decomposes into carbon dioxide, carbon monoxide, sulphur 
dioxide and nitrogen, but, in the cold, hydrazine sulphate and 
hydrazoic acid are formed. When boiled with dilute sulphuric acid, 
the compound gives a larger yield of hydrazoic acid, the other products 
iecluding carbon monoxide, carbon dioxide, nitrogen and hydrazine 
and ammonium sulphates. Angeii (A., 1910, ii, 844) observed the 
production of hydrazoic acid under these conditions from azodicarb- 
oxylic add itself, and’ explained it by assuming that di-imine, 
is first formed, and that it polymerises to the hypothetical 
tetrazen, which may decompose in two ways 

2NH:NH NHg-NIN'NHj NH3-{- N^H or Ng + N2H,. 

The primary decomposition of azodicarboxylamide might also follow 
two courses : 

N2(C0-NH2)2 + 2H2O - 2CO2-I- 2NH3 + NH:NH or 
I^2(00*NH2)2 = 2CO -f- NHj*N:N'NH 2. 

Mtthyl hydrazodkarhoxylaU, N2E[2(COjMe)2, was obtained in radiating 
bundles of^broad needles by the action of methyl chloroformate on 
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hydrazine hydrate, and oiidised by concentrated nitric acid to tntOai 
asudicarloxylate. The latter has b. p. 86°/7 mm., is hydroljsjj u 
water to the hydrazo-ester, carbon dioxide and hydrazoic acid, an,) I 
oxidised by fuming nitrie acid to oxalic acid. 

Whereas primary amines convert the esters bf azodicarboxjlia 
into -amides, secondary and tertiary aminbs ^ usually form additive 
compounds which, on hydrolysis with dilute acids, yield the corres 
ponding hydrazo-osters together with aldehydes and amities whiet 
contain one radicle less attached to the nitrogen atom than the origimi 
amine does. Thus the compound of ethyl azodicarboxylate witi, 
dimethylamino yields ethyl hydrazodicarboxylate, formaldehyde atd 
methylamine, its constitution being therefore reP^ented by tie 
formula C02Et'N(CH2-NHMe)-NH-C02Et. The compound foms 
well-defined prisms or rhombic plates, m. p. 95°, decompose.?, when the 
aqueous solution is boiled, into ethyl hydrazodicarboxylate, dimethyl, 
amine, nitrogen and carbon dioxide, and is oxidised by nitric acid to 
ethyl azodicarboxylate. When submitted to dry distillation, it deeom. 
poses vigorously, giving a good yield of hydrazomethaRe, together with, 
ethyl hydrazodicarboxylate, ethylcarbimide and formaldehyde ; 
2C05Ht-N(CH,-NHMe)-NH-C02Et = 

2CH2O + 2CO:NEt + NjH,(COjEt)3 + NjHjMe,. 
When the decomposition and distillation are earned cut under reduced 
pressure, however, the chief product is ethyl dimethylcarbamste : 
2CO5BfN(0Hj'NHMe)-NH-CO2Et= Nj-b EtOH + CO -b NMe’C0.jEt, 
The latter was characterised by conversion into methylnitrosmim 
(Franchimont and Klobbie, A., 1889, 492). 

The compound, C02Et-N(CHMe’NHEt)'NH'C0jEt, prepared bj 
mixing ethyl azodicarboxylate with diethylamine, forms clusters of 
needles, m. p. 68°, is sparingly soluble in cold water or water at 
go — 90°, but is readily soluble at 50°, and yields acetaldehyde on 
hydrolysis. The compound, CO2Me-N(CH2-NMePh)-NH’C0jlIe, 
obtained from methyl azodicarboxylate and dimelhylaniline, crystallises 
from ether in prismatic columns and rhombic plates, m. p, 95— 96°, and 
yields formaldehyde, methylaniline, and methyl hydrazodicarboxylate 
on hydrolysis. The compound, 

NHEl-CO-N(CH,-NHMe)-NH-CO-NHEt, 
prepared by mixing azodicarboxyletbylamide with ether and dimethyl- 
amine in the cold in a sealed tube, forms rhombic plates, m. p. 
109 — 111° (decomp.), and yields formaldehyde on hydroly.sis. 

1 ; l-Dimethylcpcfohexane. Nicolai D. ZaiissKi and Kicoui 
N. Lepeschkin (/. Russ. Rhys. Chem. Soe., 1913, 45, 613—616).- 
)J-Methyl-4/>-hepten-^-one was converted into the ij-acetyl derivathe, 
the latter transformed by the action of sulphuric acid into G acety ■ 
1 : l-dimethylcycfohexan-S one, and this hydrolysed to 1 ; 1-dimethyl- 
cycfohexan-5-one, which, on reduction in ethereal solution by means 0 
sodium and water, gave 1 : l-dimethylcjclohezan-i-ol, 

b. p. I857754 mm., D“ 0-9071, < 1-4568. Keduction ot tM 
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•Icohol with hydriodio acid yields 1 : l-dimethylcyclohexane, b. p. 

— 119*7° nr 0'7843, Df 0*7792, njf 1*4320 (compare Crossley 
and Eenouf, T., 1906, 87, 1487). When treated with bromine in 
presence of aluminium bromide, this hydrocarbon is readily converted 
into tetrabromo-p-xyldSi^aOne of the methyl groups migrating to the 
para-position under the obnditions of bromination (compare A., 1902, 
i, 143). T. H. P. 

The Benzene Problem. Kubt Gebhakd (/. •pr. Ckm,, 1913, 
[iij, 88, 94-96).— A reply to Liebig (this vol., i, 607). F. B. 

A Netv Method for the Introduction of Iodine into 
Aromatic Substances. Kabl Ei,bs and A. Jakoslavzev (/. jyr. 
Cktii) 1913, [ii], 88, 92 — 94). — lodo-derivatives of aromatic hydro- 
carbons may be readily prepared by boiling the latter with iodine 
and sodium persulphate in glacial ac.Hic* acid solution. Thus benzene 
yields iodo- and p-di iodobenzene, whilst toluene give,s rise to o- and 
p-iodotoluenea. • 

The following iodo-compounda have also been prepared by this 
method; 4-iodo-m-iylene, 4-iodoo-xylene, 2-rodo-p.xylene„ and 
iodo if -cumene. 

s-Di-p-iadodiphenylethanei prepared from dibeozyl, has m. p. 152°; 
the position of the iodine atoms has been established by its oxidation 
to p-iodobenzoic acid by chromic acid in glacial acetic acid solu^n. 

P B. 


Some Aromatic Fluorine Compounds. Fbederio Swaets 
[Jiull, Acad. roy. Belg., 1913, 241 — 278). — The compounds described 
are mostly prepared by decomposing aromatic diazoniiim salts with 
hydrofluoric acid in vessels of silver or platinum. They were 
obtained for thermochemical investigations (compare A., 1907, ii, 9 * 
1908, ii, 354 ; 1909, ii, 297). ' 

o Fluoronitrobenzeue could not be prepared ; the para-isomeride 
forms colourless crystals, m. p. 27°, b. p. 205“/73.6 mm., and the 
oiste'derivative has m. p. 3*6°, b. p. 200°/756 mm., D,. 1*3272 
111, 1*5207. 1, > 


colourless, hard crystals 


l-Fluoro-2 : 4-dinitrobenzene forms 
ni. p. 25*8°, b. p. 178725 mm. 

ai-MuorocKetanilide crystallises in large, colourless prisms, m. p. 
84*5°; the para-isomeride forms tiny needles, ra. p, 15*2°. i-Flmro- 
i-nitroacetanilide separates in very pale yellow needles, m, p. 138*5°. 

]i-Fluoropknolj prepared by healing fluorophenetole with alumieium 
chloride, has b. p, 185*5°. It forms transparent, tabular crystals, 
m. p. 26*5 — 27°, but this modiheation changes on keeping into a 
sU le form, m. p. 45°, consisting of acicuiar crystals resembling 


^■Muoropknol, prepared by decomposing m-fluorobenzenediazonium 
sulphate forma large, prismatic crystals, m. p. 13*7°. o-Fluorophend, 
^ 7 * -a ^*1® A penetrating odour, 

tor* CFg*Cf,H^*OH, prepared by diazotising trifluoro- 

ui inesulphate and decomposing the diazonium compound with 
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dilute sulphuric acid, forma a visrad I^id^ b, p. 178'8°, which yield, 
crystals, m. p. - 1 ' 8 °. 

On diazotising o-phenetidine in hydrofiuoric acid a mixture o[ 
o-fluorophenetole and ordinary phenetole is o^^Md. o^Ruorophoieuj, 
has b. p. 171-4° m. p. -16-7°. prepared in, 

similar manner, is a colourless liquid^C^ p. 171'4°/755 nj, 
D„.,1-0716 ,b„ 1-4847. ' 

i^Mvor'ophenetolt cannot be separated from phenetole by distillation ■ 
after fractional crystallisation the pure product had m. p, -g. 50 ’ 
b. p. 172-8°/766 mm., Dig.2l-07148, «„l-48257. The product described 
by Valentiner and Schwarz (ZeiUch, angew. Chan., 1898, 4^)1 

b. p. 197°, as p-fluorophenetole is shown to be mainly p-chloropheietole' 

On nitration of yi-fluorophenol, i-flvoro-2-mtropkmol is obtained 
crystallising in hexagonal prisms, m. p. 73-7° ; the sodium and potm 
turn salts form long, red needles which explode when heated. 

The corresponding i-/luoro-%mtrophmetole yields colourleii 
crystals, m. p. 33-7°. i-Fluoro-i : 6 diniirophenol crystallises in very 
beautiful yellow prisms, m. p. 60-2°. 

On nitration of »»-fluorophenol, a dinitro-derivative is obtained in 
large, colourless, straw-like crystals becoming yellow on exposure to 
light, m. p. 72 — 74°; the constitution has not been established. 

g-hiflucrobenzeM prepared from jt>-fluoroaniline is an oil, b. p 
88-89°, D,g .5 1-1725, % 1-4422, m. p. - 23-7°. 

On|jnitration 1 ; i-di/luoro-i nitTohemtnt is obtained as a pale 
yellow oil, b. p. 103°/25 mm., m. p. -11-7°; it is very viscous at 
low temperatures. The oil has j 1-4671, % 1-6115. E. F. A. 

Chloronitrotoluenes -with Reactive Chlorine. AVaithii 
Bobsche and Anha Fiedlee (Ser., 1913, 46, 2117—2131. Compare 
A., i, 176). — In continuation of the earlier investigation which led to 
the isolation of pure 2-chloro-3 : 5-dinitrotoluene, the authors hare 
turned their attention to the corresponding derivatives of p- and in-chlore- 
toluenes. Their results indicate, among other facts, that pure 
4-chloro-3 : 5-dinitrotoluene has not been previously obtained (compate 
Honig, A., 1887, 1034). 

The further nitration of 4-chloro-3-nitrotoluene by gradual addilioo 
to a cooled mixture of equal volumes of sulphuric acid and nitric arid 
(D 1-52) gives an impure reaction product from which by repeated 
cryslallisatioD from alcohol pure 4-chloro-3 ; 6 -dioitrotoluene, needles, 
m. p. 115 — 116°, can be separated. It reacts with ethyl sodioniiJniiite 
in warm ethereal solution, producing, after acidification, ethyl i ■ d * 
nitro-p-tolylmalmaie, CjH 2 Me(N 02 )j‘CH(C 0 jEt)j, colourless crystals, 
m. p. 90°, which on heating with a mixture of acetic acid and a little 
diluted sulphuric acid passes into 2 : G-dinitro-p-tolylatxtk add, 
CgH 2 Me(NOj)s-CHj-COgH, 

colourless needles, m. p. 241 — 242° (decomp.). 4-Chloro-3 ; 5-diiiitro- 
toluene also reacts with aniline, yielding 3 ; 5 -dinitro- 4 -anilinctolnene' 
The chlorodinitrotoluene can also be obtained in small quantity by tb* 
action of toluene-p-sulpbonyl chloride on dinitro-p-cresol in the preseMS 
of diethylaniiine. In preparing the compound by the first met 0 a 
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i„,.w, m. p. 10^,!WiabIy 4-chloro-2 ; 5-dinitrotoluene, which does 
not react with anilin^ ft gmultaneoosly produced. 

The main producfcin the nitration of m-chiorotoluene by Eeverdin 
Crepieuxs metb^ (A., 1900, i, 638) is Schloro-d : 6-dmitro 
toluene, m. p. 91 . _r^ctB m warm ethereal solution with ethyl 
sodioacetoaoetate, producing ttkyl 4 ■^ dinitro-xa-tolylaceloacetate 
08H5Me(NOj)5-CHAc-CO2Et, 

yellow tablets, m. p. 98“ wMch on warming with sulphuric acid 
undergoes scission, yielding 4 : Mtmlro m-lolylacetom 

CeHjMe(NO,)j-CH-CO-CHe, ’ 

leaflets, m. p. 92“ ; also with ethyl sodiomalonate, it gives etKvl 
iMiniiro-m-tolylmaUnmU, pale yellow crystals, m. p, 62“ which on 
heating with diluted sulphuric acid in acetic acid solution ’passes into 
^-Mmitro-m-tolyla^vi acid, colourless needles, m. p. 176° ’ this sub- 
stance when maintained at its m. p. loses carbon dioxide with production 
of 4 : 6-dinitro.l : 3-xylene m. p. 93-94°. Ethyl 4 ; i-dimtro-m- 
Idj/lmtate, colourless needles, m. p. 70°, is slowly converted by the 
action of sodium and more m-chlorodinitrotoluene in alcoholic 
solution at the ordinary temperature into ethyl 4 ■ 6 • 4' • 6' 
Mrmitro.di^-0lylaceM^^ needles, m’. p. 

159-160 , and also_ condenses at 180^ with salicylaldehyde in the 
0 ^ a little piperidine, producing Up-dinitro-m-tolykoumarin, 

yellow needles, m. p, 240°, with a 
little 4 ; MinUro-Z-eoumarim-^'-hydroxyttilbene, 

4 ; C-Dinitro-m-toluidine is obtainable by beating the corresponding 
chlorodimtrotoluene with alcoholic ammonia at 100°, and if the 
ammonia be replaced by aniline, phenyl-i : (j-dinitro-m-tolylamine, 
O.HjMefNOjlj-NHPh, 

orange-coloured leaflete, m. p. 145°, is obtained. The former of these 
products readily condenses at 180-190° with bensaldehyde in the 
Whd' H i -^i-dinitro-Z-anilinostilkne, 

* I deep red leaflets, m. p 182° The 

d orodmitiotohiene likewise condenses with piperidine when heated 
tt the hydrochloride of the base and sodium acetate in alcoholic 
- l ition giving 4: 6-dinitro-3-piperidinotolucne, yellow rhombs, m. p. 

, this can be further condensed with bensaldebyde, 4;6-tfmitr^ 
inmdinostilie^, yellowish-red crystals, m.p. 172°, Ling produced. 
tolue™»r 3-chloro.4 :6-dinitro- 

iinieactivp sodiomalonate or sodioacetoaoetate, an 

oeodles l „ 7 °^"*^'’. '■ i-diniirotolueM, yellowish-white 

ronverJion i '•'S structure is indicated by its 

•Moride voil corresponding dinitrotolylhydraxine (hydro- 

uto ty *’? “f ammonium hy^xide 

^-’^*o-b.mahyl.\-hydroxy.\ , 2 ; Z-benzotriazole, ^ 

CsH2Me{N02)<~^>i\, 

iecomn af i7ijc / ^ M(U.n.) 

!■ <h (compare Borsche and Kanlscheff, A., 1911, i, 329).] 
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3-Chloro-3 :5-climtrotoluene reacts with etl^ sodjo^toacetafce 
ethereal suspension with formation ol ethyl 
twciafe, yellow needles, m. p. 79 — 80°, from which 4 : 
o tolyldceioM^ pale yellow leaflets, m. p. 103 — 104°, can be obtained by 
hydrolysis with diluted sulphurio acid. In - a similar mannep^ 
cond,ensatioii with ethyl sodiomalonate yields ethyl 4 : 
o-tolylmalonate, yellow prisms, m. p. 87 — ^8°, which on heating with 
diluted sulphuric acid in acetic acid solution is converted into 
4 : actcf, colourless needles, m. p. 202 ° (decojup,], 
this when heated readily loses a molecule of carbon dioxide with 
formation of 3 : h-dinitro-l : ^-xylenCf m. p. 74 — 75°. D. F. T, 

Solubilities of the Rare Barth Salts of Bromonitrobenzeoe. 
Bulphonic Acid. S. H. Katz and Charles James {/. Aunr. 

Soc., 1913, 35, 872— 874).— 1 : 4 ; 2 -Broaiomtrobenz 6 n 6 sulphonic acid, 
prepared by suipbonation of bromonitrobenzeoe, forms nicely crystal- 
line salts with lanthanum ( 8 H^O), cerium (SH^O), yttrium (lOHjO), 
priseodymiaoi ( 8 H 2 O), neodymium (SH^O), samarium (lOH^O), euro- 
pium (IOH 3 O), gadolinium (lOHgO), erbium (I 2 H 2 O), thulium (12H.0), 
and ytterbium (12H.p). The solubility of each salt was determined 
at 25°, and it is interesting that on plotting the solubilities against 
the atomic weight, salts containing the same amount of water of 
crystallisation fait on distinct portions of the curve. D. F. T, 


Nitration of lodobenzene. Arnold F. Holleuan {Bee. Tm. 
chim., 1913, 32. 134— 139).— In a previous investigation of the 
nitration of iodobenzene (A., 1912, i, 87), the author has found that 
the quantity of oitho-isomeride formed is less than that obtained in 
the nitration of bromobenzene, whilst in the nitration of other aryl 
haloids, the quantity of this isomeride increases with the atomic 
of the halogen, and also that a greater amount of o-iodonitrobeL^eiiK 
is obtained at - 30° than at 0 °, although the amount of accessoty product 
generally increases with increasing temperature of nitration. 

[With A. F. H. LoifKY de Bruyn and W. J. de MooY.]~The previous 
work has been repeated and a new source of error discovered due to 
the ready solubility of o-iodonitrobenzene in iodobeczeue, in which 
p-iodonitrobenzene is practically insoluble. The iodobenzene is now 
added slowly to the nitric acid (D 1’482 for nitration at0° and D 1 4SS 
for nitration at -30°) with brisk stirring, smaller quantiufis of 
concentrated nitric acid being added from time to time il thf 
becomes too viscous. Agitation is continued for two to three itjUis 
after completion of the addition of iodobenzene. The mass is t eu 
poured into water, Altered, dried, and distilled under diminished pres 
sure. In this manner the determination of the point of solidification 
is greatly facilitated. , 

The authors are led to the conclusion that the iodobenzene does 
differ from that of the other phenyl haloids. At - 30°, 39*1% of e 
ortho- and 60 9 % of the para-isomeride are obtained, whilst ^ U tue 
figure .9 arc 41-1% ortho* and 58*7% para-isomeride. 1^' 
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Some Diphenylpentanes and the Corresponding TAajah- 
■ .ylpentanee. Padl Sabatiek and Marcel Murat (Compl. rend., 
]9I3, 156, 1961—1954, Compare this toI„ i, 716; A., 1912, i, 
617, 757)-—Th0 authors have already reduced various diphenyletimnes, 
(liphenylp''°P*“®' And diphenylbutanes to the corresponding dicydo- 
hexyl derivatives, and in order to test the general character o( the 
hydrogenation still further, have now submitted three of the eighteen 
theoretically possible diphenylpentanes to similar treatment. 

By catalytic treatment of |8-phenylpropionio acid with thoria or 
iron oxide, ac-diplunylpenlan-y-oae, CH^Ph-CH./OO-CHj-CajPh, was 
first prepared, which, by contact with a not too active nickel at 180“ 
in the pre-ence of hydrogen, is converted smoothly into ai-difilienyl- 
mntane, a fluorescent colourlea,s liquid, b, p, 321“ (corn), DJ 0’9924, 

1 559. By hydrogenatiou under the influence of a very active 
nickel at 165°, this hydrocarbon is entirely reduced to a£-dieyclo- 
teyfp«nia»«,CjH„-[CH2]5-C,5Hjj, a colourless liquid, b, p, 311“ (corr.), 
C 0'8832, Kd l'47a, which resists the action of a cold mixture of 
nitric and sulphuric acids. 

Methyl iscvalerate reacts with magoe-sium phenyl bromide, yielding 
,ia. 4 iphenyl-y->Mthylbutanol, CHMe2’<JH.2‘CPh2‘OH, which undergoes 
dehydration when distilled under the ordinary pre.ssure, with pro- 
duction of aa.-diphenyl-y-melhyl-A'-hutene, CHMeyOHICPh,, a pale 
yellow liquid, b. p. 298 — 299“ (corn), DJ' 0 9792, )P,5 1'581, When 
submitted to the action of hydrogen under the influence of a sluggish 
nickel catalyst at 180°, the last-named hydrocarbon undergoes re- 
duction to M^.iphtnyl-ymethylhula'iu, OH Me,2’CH.,’CHPh.2, a coloui less, 
slightly fluorescent liquid, b. p. 297° (corr.), DJ 0’9756, 1-551, 

which is still further reduced under the catalytic iufluenco of a very 
active specimen of nickel at 160 — 165°, giving a.a-dkyc\ahexyl- 
fmetliylhutanx, CHM8g"OH2’CH(CjH„)j, a colourless liquid, b. p. 
290-291“ (corr.), DJ 0-9058, 1-489. 

Magnesium ethyl iodide reacts with dipkenylpropanoiie, 

CHjPh-CO-CUjPh, 

which is obtaiuable by catalytic treatment of phenykcetic acid with 
iron oxide, producing dibemylelhylcarbinot, Cll2Ph-CEl{OH)-UH2Ph ; 
this passes on mere distillation under ordinary pres,sui-e into ay diphenyl- 
l3-tthjl-A‘-propylene, CHPhiOlit’CH„Pli, b, p. 306 — 307“, U)' 1-0159, 
1'589. By means of a sluggish nickel catalyst, at 230“ this can be 
hydrogenated to aydiphenyljlethylpropane, CHjPh-CHEt-CH^Ph, a 
colouiless, fluorescent liquid, b. p. 301 — 305“ (corr.), DJ 0-9855, 
1-553. Wheu submitted to an active nickel catily.st below 180° 
it is reduced by hydrogen to ay dicyAvhexyl-li-ethijlprop'me, 

a colaurl0.s.s liquid, b. p. 296° (coi-r.), DJ 0-8966, tij) 1-813, which is 
not attacked by a cold mixture of sulphuric and nitrio acids. 

A comparison of the ra. p.’s and b. p.’s of the diphenyl derivatives 
in which the two phenyl groups arc conuoctod by a normal chain of 
carbon atoms reveals the tact that whilst the latter incre.ises ste.tdily 
with an increasing number of linking atoms, the m. p.’s exhibit an 
undulating increase similar to that observed with tlie dicarboxylic 
acids. It is also noteworthy that whilst all the diphenyl hydro- 
VOL, OlV. i. 3 / 
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carbons are fluorescent^ tbis property is most marked in those ha ' 
the two phenyl radicles coupled by a normal chain of methv?''^ 
linkings ; the dicycfohexyl derivatires possess no fluorescence. 

D, 'p 

Tie Constitution of Naphthalene. Euqen Babbebgjh ui 
1913, 46 , 1899 — 1903). — Since his earlier publications (a list of 
is appended to the paper), the author’s piews on this subject h" 
undergone modilicationa Although he still regards the symme*, " 
naphthalene as highly probable, he realises that there has been no/ °! 
proof. The formula suggested by Willstatter end Waser (A, iS'l, 
i, 17) fails to express the reduction of naphthalene and its derivati 
which possess no true aromatic character, to aromatic compoQ'j*’ 
This peculiar behaviour of naphthalene derivatives can be exul.’ ^ 
by other symmetrical formulae in addition to the author's, prov'd j 
that they do not include a true benzene ring, but the author renl i 
his earlier statement {J. pr. Chtm., 1890, 42 , [2], 205) that it i, „ , 
possible to represent completely the various chemical phenom 
presented by naphthalene derivatives in any one formula of the u *^"1 
tjpe- D, I y ‘ 

lO-Eromophenanthrene-S- or -6-8ulphonio Acid Hii , 
Sasdqvist {Aunalm, 1913, 398, 125-137).-Ry heating M 
96—97% sulphuric acid on the water-bath and finally at I 5 O-I 53 ” 
lO-bromophenanthrene is converted into an acid which is proved to b' 
lO-bromophenanthreue.3- or -e-sulphonic acid, and is isolated as the 
potassium salt. The free acid, prepared from the chloride and water 
at 130—135°, is an almost colourless, crystalline powder. It contains 
3HjO, and has m. p. 162 — 164'5° (anhydrous, 200 — 201'5°). A 10"i 
aqueous solution of the acid, which is as clear and viscous as water 
becomes syrupy by the addition of a little dilute hydrochloric, nitric 
or sulphuric acid, and finally deposits crystals of the acid by’fmthei 
addition of the mineral acid. The following salts are desci'ibeil, the 
figures in brackets denoting the weight of anhydrous salt dissolve'! by 
100 grams of water at 19 5°: ammonium salt containing HjO (0'32f| 
sodium salt containing IJlljO (0l42),potaj»t«7n salt with HjO(0'I63)' 
calcium salt with 4HjO, barium salt with 2JHjO, cupric salt with 
4 H 2 O; the last three salts are quantitatively insoluble. The melhl 
e.ster, m, p. 172-5—173°, ethyl ester, m. p. I73-173'3°, ckloTiit, 
^u^eOeClBrS, m. p. 184'5 — 185°, siUphmamide, m. p. 280 — 28P| and 
dimorphoms anilide, m. p. 185-5—186° or 193°, are described. 

By oxidation with chromic acid in boiling glacial aceiic acid, 
10-bromophenanthrene-3 (or 6-)-sulphonjl chloride and melliil 1(1 
bromophenanthrene'3-(or 6-)-sulphonate respectively yield sulistancei, 
m, p. 230 238° and 230 — 233°, which aie apparently {iheiKiiitbra- 
quiuone-3-sulphoDyl chloride, in. p. 232 — 234°, and methyl phenatithnv 
quiiione-3-.^ulphoTiate, ni. p. 234° respectively. 

Pofas^ium or methyl lU-biomopheDaDthrene-3-(or 6-)-sulplionate are 
not attached hy redticin^' agents in acid or neutral media ; cutieeutrated 
aqueous ammonia and zinc dustoo the wattr-balh reduce the potassium 
salt, yielding phenantltrene-3-8uIphonic acid. C. S. 
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Photochemical Transformations of Acenaphthylene, II. 

DziBWOSsH and C. Fascualski (Ssr., 1913, 46, 1986 -1992. 
Compare A., 1912, i, 844). — The two hydrocarbona, m, p. 306—307“ 
atjd oJ- P* 234°, which are obtained by the action of sunlight on 
aceoapbthylene are cie-h'cne-isomerides and may be represented by 
{te formulffi ; 


cef 


CH CH 

1 'I'l/ / 


c,„H„ c,on„ 


CK 


aod 


/r 


-,HCH 


CH 


/L^y 

CH 


c,o’r, 


The compounds are formed in different quantities according to the 
nature and concentration of the solution and to the intensity of the 
light. They both yield iiaphthalic anhydride on oxidation and ate 
partly converted into the parent substance in the molten state, 
but they form entirely different picrales and Irromo compounds. 
Although it cannot be said which of the isonierides is the labile 
modification, it is proposed to call the higher and the lower melting 
foims a- and ji-heptacyclene respectively. 

The former is the chief product when a benzene solution of 
acenaphthylene is illuminated, but the i3*form predominates when 
petroleum is used as the solvent, ^-//ep/rtryc/ene, foim.s large, 

monoclinic prisms or tablets, « ;4 :c = 0'7223 : 1 ; 0-9527, li=US°6', 
and is readily soluble in benzene. Both substances yield new, 
complex hydrocarbons when kept in the inolteu state for some time, 
but, when the mass is quickly cooled, some acenaphthylene is 
obtained and this is probably the parent of the new compounds, for 
it is unstable above 110°. 

tt-IIeptacyclene combines with two molecule.s of picric acid in 
ethylene dibroinide solution, yielding the picrate, 
C5,H,j,2C,jHj,(N02)3’0II, 

in orange needles, m, p. 225—227°, which are decomposed even by 
solvents, whereas ^-heptacyelene forms a stable piontle, 
C„H„.C,Uj(NO.^)3-OH, 

in car mine-red needles, m. p. 215-216°. The a-hydrocarbon reacts 
very sluggishly with bromine in the cohl, but the ^-foim absorbs 
bromine at once. W. 


Perylene and Its Derivativea II. Hicinitn WmrzKN-BdcK i.nd 
tniirsTiAN Seek [with A. ton Babtscii) (Ikr., 1913, 46, 1994— 20ii0. 
Compare A., 1910, i, 616). — Attempt.s have been urade to improve the 
yield rjf perylene or its derivatives. The be.-t result was cbtaiuej by the 
comleneation of 4 ; 4Cdicjano-l ; I’-dinaphthyl to 3 ; 10 dioyatinperylerie. 

From bromonaphthalene and aluminiiiui chloride, a 4";) yield of 
perylene was obtainerl at 140°, but at 30—35° the product was 
2 rS -diuaphthyl, wh'ch was probably formed h y tire lerirrrngernent of 
1 . 1 -dinaphthyl, ^-Dinaphthylene oxide (hVkst in, A., HMl.), i, S85) 

y I 2 
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was also heated with aluminiam chloride, whea alkali extracted frog, 
the product, l-hydroxyptrylent (I). This forms long, slender, yello* 

needles, m. p. 197°, which give yellow solutions with green fluorescence 

and yield a htmoatt, Co-H.jOj, in slender, lemon-yellow needles, m. n' 

IfTA ItTA.KO --.J « .j C' 


ii I liojj 

1.) 1 I 
/\/\ 


\/\/\ 
(II.) I I I 
/\/\/ 

! I I 
\/\/ 


170 — 170-5°, and a mthyl ethr 
yellow nodules, m. p. 111°, pijj 
residue from the extraction with 
■-Q alkali codtained 1 : l2-/uroperyle^ 
/ (II), which forms a leddish-brown 
powder, and gives dark red solo- 
tions with yellowish-brown fluorej. 


3 ; W-Dicyanoptrylene, CjoHjjN,, was obtained in good yield by the 

condensation of 4:4'-dicyano-l : I'-dinaphthyl (Seer and Scholl, this 
vol., i, 734) in brown, microscopic needles, m. p. 368 — 369°, ]t jj 
sparingly soluble in acetic acid or xylene with intense green fluorescence 
and yields 3 ■. IQ-perylenedicarboxytie acid, when heated with 

alcoholic sodium hydroxide in a sealed tube. The acid forms reddish- 
brown, microscopic needles, and the solutions in alkalis are yellow with 
intense green fluorescence. The ethyl ester, Cj^HjcO^, forms brick-red 
leaflets, m. p. 247 — 248°. 

4 : 4'-Di-iodo-l ; I’-dinaphthyl (Willgerodt and Schlbsser, A., 1900, i, 

282) was prepared from naphthidine by treating the diazonium salt with 
potassium iodide. When heated with aluminium chloride, extensire 
decomposition took place. J. C, W. 


Degradation of Deoaoyolene [Trinaphthylenebenzene]. 
Earl Dzikwonski [with J. Podg6rska and A. Miklaszewski] (fe, 
1913, 46, 2156 — 2162). — When finely powdered decacyclene (A,, 
1903, i, 431) is heated for some hours with sodium dichromate and 
30% sulphuric acid, it is broken down into tribemoyhmbenmetricarh- 

oxylic acid, C,( <([ i *8 formed in good quantity, as 

a brownish-red, roluminous, microcrystalline mass, m. p. above 360h 
The acid gives blood-red solutions in alkalis, and forms, by pre 



cipitation, a brown silver salt, CjjHjO^Agj, and 
a reddish-brown barium salt, (C 3 jHjO|,)jBa 3 . 
When the calcium salt is distilled with lime, a 
sublimate of large, orange-yellow needles of 
tribonzoylenobenzene (truxenequinone). 




(Michael, A., 1906, i, 618) is formed. On heating 
the acid for three or four hours with the 


theoretical amount of potassium permanganate in a large excess of i% 
sodium hydroxide, it is oxidised to dtcarboxyphenylglyoxylic acid, 
CjIl3(C02H)5-C0-C02H (Graebe and Bossel, A., 1896, i, 436), and an 
acidic by-product, hut complete oxidation with an excess of perman- 
ganate results in the formation of hemimellitic acid (Graebe and 
Leonhardt, A., 1896, i, 437). The constitution of decacyclene is 
therefore repieseuted by the annexed formula. J. G. W. 
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Strain of Bing Systems. Oscar Hinsbeeg {J. pr. Chem., 
1913, 88, [ii], 68— 60).— It has been shown previously (A., 1902, i, 
238; 1904, i, 200) from a comparison of the stability of various 
azioes and acridine derivatives, that the strain in tertiary ring 
systems, composed of 6-membered rings arranged in linear order, 
increases rapidly with the complexity of the molecule, so that a 
system containing five conjugated rings is either very unstable or 
incapable of existence. 

The author refers to the unsuccessful attempts of W. A. and 
}I. Mills (T., 1912, 101, 2194) to prepare dinaphanthraceoe by the 
oxidation of its di- and tetra-hydroMerivatives in support of this view, 
and points out that their work renders it probable that the strain 
laws, developed by him for ring.8yst6m.s containing carbon and nitrogen, 
are also applicable to systems composed wholly of carbon rings. 

F. B. 

Metaquinonoids. II. Otto Stark and 0. Garben (.Ser., 191.3, 46, 
2352 — 2259).— The possibility that the yellow hydrocarbon, obtained 
previously (this vol., i, 362) by the removal of halogen from tetra- 
phenyl-m-xylylene dicbloride, is a triarylmethyl derivative and not a 
true metaquinonoid compound, is excluded on account of the com- 
paratively great stability of the hydrocarbon towards air and oxygen, 
and its inability to form additive compounds with ether, ethyl ackate, 
benzene, alcohol, acetic acid, and acetic anhydride. 

A benzene solution of the hydrocarboo, after being exposed to air 
for eight weeks, and occasionally treated with oxygen during this 
time, deposited a white, amorphous oxide, 

-^CPh CPh^O-O-CPlv /--.^ 

y/ C?y \ /..CFh.3 CPii^ 

which ia ioaoluble in all the usual solvents with the exception of hot 
nitrobenzene, and when heated becomes discoloured and slowly 
decomposes at 200'’, the decomposition being complete at 250^. 

On treatment with hydrogen chloride in benzene, it yields an 
additive compound formed by the union of four molecules of the 
hydrocarbon with one of hydrogen chloride. This compound crystal- 
lises in white needles, m. p. 286—2-^7'’ (decomp.), with previous 
darkening at 275”, and is considered to have the following 
constitution : 

CPh.-CgH.’CPb^-CPh.-CcH^-CHPh^ 

CPh2'C,H,-CPb2*CPli,/C,H,-CPh3Cl 

It dissolves in boiling benzene, yielding deep yellow solutions, but 
the molecular weight in these solutions is only half that corresponding 
with the above formula. The authors interpret these results as 
mdicating that the substance undergoes dissociation, at the position 
shown by the dotted line, into two triaiyliuethyl residues. 

During the preparation of the hydrocarbon, an isomeride was 
obtained (/oc. cU.) which had a higher m. p., and was supposed to 
be identical with Thiele s letraphenyl-p-xylyJene. The identity of 

e two compounds has now been fully established. The simultaneous 
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foi mation of the para-quinonoid hydrocarbon is due, however, not to 
a wandering of the group in the meta-compound as was imagin^j 
previously, but to the original methyl ijophthalate, from which the 
hydrocarbon was prepiired, being contaminated by considerable 
quantities of methyl terephthalate. 

The diethyl ether of tetrapheoyl-jw-xyly4oe glycol, prepared b 
boiling the corresponding chloride with alcohol, has m. p. 116— 
the methyl ether, m. p. 103 — •104°. The diacetyl derivative, prepivej 
from the glycol and acetic anhydride, has m. p. 90 — 91'5°. 

Tetraphenyl-p-xylylene glycol crystallises from glacial acetic acid 
in well developed prisms, m. p. 168—169°, containing the solvent 
(1 mol.J, which is removed by heating the crystals under diminished 
pressure at 130—140°; the glycol then has m. p. 171— 171 'S”, Tu 
diacetyl derivfitive sinters at 198°, m. p. 203 — 204°, 

Tetraphenyl-p-xylylene dichloride, prepared by passing hydrooen 
chloride into an acetic acid solution of the glycol, ciystallises'io 
•slender, 6at prisms, ni. p. 239—240°, with previous sintering and 
darkening. p g 

Nitro-derivatives of p-Pbenetidine. FsiniiRic Kevekwn and 
LumviOK Ft'KSTKNBEBO (Arch. Sci. phys. nat., 191.3, 35, 694~C05’ 
Hull. Soc. chtm., 1913, [iv], 13, 671—681). — The present work hag 
been undeitaken in continuation of the experiments of Eeverdin and 
do Lnc (A,, 1909, i, 377, 913) on the nitration of p-anisidine. The 
initial materials in the various experiments are aceto-p-phenetididc 
toluenesuipbo-p-phenetidide, o-nitrotolueneevlpho-p-phenetidide 
0EfC«H,-NU-S0./C5H5Me-N02, 
needles, m. p. 128°, and ra-nilrophenylsuipho-p-phenetidide, 
OEt-C,H,-NH-SOj-C„H,-N02. 

pi'isumlic needles, m, p. 129—130°, the two latter substances being 
obtained by the action of the corresponding chlorides on an alcoholic 
solution of p-phenetidine in the presence of sodium acetate. 

2 : S-Dinitro-p-phenetidiDC (compare Weuder, A., 1890, 751)isfcimied 
by the action of concentrated sulphuric acid on 2 : S-dinitTo-p iolvent- 
suJphophenelididc, white needles, m. p. 163°, obtained by the addition 
of nitric acid (D 1 '52) to a solution of toluenesulpho-p phenetidide in 
glacial acetic acid. 

3 : ^-Dinitro-o-nitrololuenesvlpho-p-pltcnelidide, 

0EfCeH2(N0j)j-NH-S02-C,H8Me-N02, 
slender needlmi, ra. p. 163°, is prepared by the action of nitiio add 
(D l’4)on a solution of o-nitrotoluenesulpho-p-phenetidide in ;'idal 
acetic acid. Energetic treatment with concentrated sulphuric acid 
converts it into 3 : 5-dinitro-p-aminopbenol, m. p. 230°, from which the 
position of the nitro-groups is ascertained, whilst a milder treatment 
leads to the formation of 3 : lo-dinitro-p-phenetidim, red leaflets, m, p. 
138 — 139°. The same base can be obtained by the saponifleation of 
the product formed when 3-uitrotoIuenesulpho-p-phenetidide is nitrated 
in acetic acid solution. 

When phenacetine is nitrated in sulphuric acid solution under 
definite conditions, 2 ; fi-dinitro-p-phenacetine, OEfC,Hj(NOj)j'NH.Ac, 
white needles, m. p, 148°, is formed, which, when hydrolysed by dilute 
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sulphuric acidjie converted into 2 : 6-dmitro-p.phenelidine, yellow leaflet^ 
p. 173'’. The constitution of the base follows from the identity 
with the product obtained by the ethylation of tsopicramie acid. 

Unsuccessful attempts have been made to prepare 2 ■ 5-dinitro-p 
phenetidine by the nitration of phenacetine nr of m-nitrobenzent 
sulpho-p-phenetidide. In the latter case, the main product ef the 
change was a 2 ; 3-dinitro-derivative, m.p. ng", which, on hydrolysis 
yielded 3 ; S-dinitro-p-phenetidine, smaller quantities of a 3 ; 5-dinitro-' 
derivative being also formed 

'.^-Irinitrotolusnstvlpho-p-phinelidvle^ white needles, m p 217° 
is prepared by nitrating 2 ; S-dinitrotoluenesuJpbo-p phenetidide and' 
when acted ou by sulphuric acid, yields 2 : S : 5-trinitro-p.phmiidiJ 
fine red needles with green redei, m. p. 126-127°. The constitution 
of this 8ub.stance is deduced from its analogy with the trinitro-»-anieidine 
obtained by Eeverdm (A., 1910, i, 470) in which the nitro group.s are 
in the 2 ;3:5-po8itions, that in position 2 being mobile (compare 
Meldola and Kuntzen, T., 1910, 97, 444). This is establUhed by 
converting it into dimtroguaiacol, dinilroeatechol, and dinitroveratrole 
of known constitution. 

2:i:5-Trinitroactto-p-ph«mtididt, OEfCsH(NOj) 3 -NHAc, white 
needles, ui. p. about 245°, is obtained by the action of acetic anhydride 
aud a trace of concentrated suipburic acid on the free amine. 

The following derivatives have been prepared by the replacement of 
the mobile nitro-group of 2 : 3 ; S-trinitro-yi-phenetidine ; 3 : 5-dinitro-2- 
anUim-fphtneMi,^ 0_EfCcH(NOj)j(NH,,)-NHPb, brown leadets, 
m.p. 151 — 152 0 ‘.odinilro^rwt/tylainino'G-pheyietidme 

OEt-C,H(NO,j),(NHj)-NHMe, 

01lfCjlI(NOj)|{N tfj.)-NMe 2 , m. p. 119— 120°; 3 : 5-uim'<ro-2 phenoxy-p-' 
phmttidtni, OKfCjH(OPh)(NOj).pNHj, red needles, m. p. 185—186°- 
■iro-dUitro-i^mino-ppliemtidine, OEfC,iH(NOA,(NH 4 ,, m. p, 250°’ 
^‘■i-dinitro-’dpiptridinop-ph'.ruiidim, ' ’ ’ 

red leaflets, m. p. 143 — 144°. 

2 , 5-Dmilro-l-elhoxt/-3 : i quinomdiazitle (annexed formula ; compare 
Meldola and Reverdin, T., 1910, 97, 1204) is formed 
Ubt by the addition- of sodium uilrite to a solution of 
•^NnOj 2; 3 iS-dinitro-p phenetidine in sulphuric acid. It 

N0.« .to ®®PArates from acetic acid in orange prism-i. m n 
186° B r > f- 


^ i .5-Dinilro-idiydroxp-p-phin«tidi>%e, brown needles 

li'-T • crystals with green metallic reflex, m. p. 

166 - 167 °, is prepared by boiling a solution of 2 : 3 : o-trinitro-u- 
phenetidine in acetone with an alcoholic solution of sodium acetate. 
Wbeu the amino-group is removed in the usual manner, 3:b-dinUro- 
-.■Yrmpphenelcle, yellow leaflets, m. p. 155°, is obuioed, the barium 
minlmr salts of which were also examined. The latter, when treated 
with an alcoholic solution of ethyl iodide, yields slightly impure 
C : b-dimtro-l ; 2-diethoxybenzene, m. p. 90-9'l°, probably identical 
with the product described by Blaukama (A„ 1905, i, 431) ito which 
the m. p. 94-95° is now assigned. H. W, 
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The Molecular Rearrangement of Triphenylmethylhydroxyi- 
amine. Julius Stieglitz and Paul N. Leech {Ber., 1913| 40 
2147 — 2151). — In accordance with Stieglitz's views as to the Ooleculjt 
rearrangement of bromoamides, hydroxamic acids, etc. (A., Jgjjj 
i, 43), which regard the Beckmann rearrangement with an oximj 
to occur hy the steps I 

HCi flaO 

CR^N-OH CEjCl-NH-OH CEjCl-N: -> OECliNR, 
it is found that triphenylmethylhydroxylamine, CPhj-NH'OH, whi^ij 
in constitution closely resembles the first class of product in the above 
series of changes, when treated in ethereal solution with pho.sphori]s 
pentachloride is converted into benzophenoneanil, CPhjINPh, m, p 
111—112°. The above course of the rearrangement is thus confirmed 

D. P. T, 

The Molecular Rearrangement of Triphenylmethylbromo- 
amine. Julius Stieglitz and Isabelle Vosbukgh {Ber,, 1913^ 43 
2161 — 2156). — III an endeavour to decide which cf the tautomeric 
forms E'CO'NMX and E’C(OM)iNX (M = metsl, X = halogen) of 
the metallic salts of the halogenamides is to be regarded as the inten 
mediate stage in the production of amines from halogen-amides by 
Hofmann’s rearrangement, the authors have prepared and exsaiiscd 
triphenylmothylbiomoamine, CPhj’NHBr, with which the possibility 
of tautomerism is excluded. By the action of alkali, the elements of 
hydrogen bromide are eliminated -from this substance with formition 
of benzophenoneanil. The series of changes must therefore be 
CPhj-NHBr -> OPhj-NMBr -> CPhj-N: CPhjINPh. The 

former of the alternative structures thus receives support withont 
excluding the possibility of the second formula being the correct one 
for the structure involved. 

TriphnylmtiliylhromoamiM, colourless crystals, m. p. 63°, was 
obtained by the action of bromine on triphenylmethylamine in 
chloroform solution in the pre.sence of sodium hydroxide solution. Hy 
heatiug with soda-liuie at 100 — 120 °, or with a hot methyl alcoholic 
solution of sodium methoxide, it is converted into benzophenoneanil, 
m. p. 111 — 112 °. 

When heated to its m. p., triphenylmethyldicbloroamine rapidly 
loses chlorine with the formation of benzophenooeanil witii a little 
chlorobenzophenoneanil. D. F, T, 

Oxidation of Organic Developers with Silver Salts. 
p-Aminophenol and Metol. Fritz Krope (J. pr. Chm., 19j 3, [n], 
88 , 73 — 77).— On the addition of silver nitrate to an aqueous solutiun 
of ysaminopheuol or p-methylaminophenol, the liquid acquires a 
blui.ah-violet cijour and benzoqiiinone is produced. 

In amnioniacal solution a blue coloration is produced, but no 
definite compound could be isolated from the reaction product. 

When dissolved in aqueous sodium hydroxide and treated with 
silver bromide, p-aminoplienol yields a mbsUrntx which crystallises 111 
brown leaflet, s having a metallic glance, in. p. 194° (not sharp), and 
gives a dark blue coloration on treatment with phenol and ammonia. 
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[ 1,5 addition of silver bromide to a solution of ja-aminopljenol in 
iqaeons sodium hydroxide and in the presence of potassium meta- 
jisulphite results in the formation of a small amount of a white 
substance, which is probably a sulphonic widj under similar conditions 
uetol yields a strongly green fluorescent solution, but no definite 
-ompound could be isolated. 

' Tiio amount of silver reduced in the above reactions, and also’ the 
, mount of sulphite which disappears, depends on the conditions under 
jhicli the reduction is carried out. p jj 

Nitration of Anisole to Trinitroanisole., Alfred L. Broad- 
jgjr aud Fin Spahhe (Eighth Inttr. Cong. App. Chim., 1912, 4, 
|5_17).— No experimental details of the preparation of 2:4:6'-tri- 
litroanisole from anisole appear to have been publi.shed; the literature 
contains merely statements that the nitration is possible. 

After considerable difficulties, the authors have evolved the follow- 
ing details which permit a yield of 85% of that theoretically expected 
from the anisole taken. 

A mixture of 130 grama of nitric acid (D 1'53) with 220 grams 
of sulphuric acid (D 1 '84), which is mechanically agitated by a stirrer, 
is cooled to ^ 6” by immersion in a freezing mixture of ice and salt’ 
whilst 30 grams of anisole are added in small drops. The addition 
should occupy two to three hours, and the temperature of the mixture 
should never reach 0°. After all the anisole has been introduced,' the 
temperature is raised to 65 — 70° for twenty minutes with continued 
stirring, and- the mixture is then poured into water. After washing 
witli warm water and dilute sodium carbonate solution suoces.sively, 
with subsequent drying, the product has m, p. 64—65°, 1-408, and 

is slowly iiydrolysed by water to methyl alcohol and picric acid. 

D, P. T, ■ 

Hydrolysis of Trinitroanisole by Alkalis and Water. 
Walteb E. Masland and Fin Spahrk (Eighth, Inkr. Cong. App. Cliem., 
1S12, 4. 77).— Pure trinitroanisole is hydrolysed fairly rapidly by 
hot solutions of the alkali carbonates and slowly by hot water - the 
action of each of the.^e in the cold is much more feeble. Picri-o acid is 
produced in each case. D F T 


“Action of Nitrio Acid on Halogen Derivatives of o Alkyl- 
phenols. II. Nitrio Acid Derivatives of 3 : 4 : 5- and 3:5:6- 
Tribromo-o-creeols. Theodor ZrscKE and hiEusoN \V Janney 
(imaku, 1913, 398, 343-353).-3 : 4 ; 5- and 3 : 5 : 6-Ti-ibronio- 

o-crcsols re.ict with nitric acid in the sense of the equation : C^HjOBrj -t- 
^N^OjNjBrj -I- HjO, but the two products exhibit quite 
oiSereiit behaviour. 3:4: 5-Tribromo-o-cresol and nitric acid, D 1-48, 
raid by keeping 3:4; 5-tribTOino-o-cretol nrtToquinitrol , 


NO,-0 


’‘^(®^*)<€Br(NOj)-CBi-’ 
p. 126'" (decomp.), colourless needles, which is not reconverted into 
e tribroiiio-o-cresol by reduction, yields tribromo^j-toluquinone by 
with concentrated sulphuric acid, and by boiling with 
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toluene, gl.icial acetic acid, or tetrachloroethsne is converted by loss of 
iiilrosyl bromide into 4 : 5-diirom-o-teliiqmnone 2-nitrate, 

NO,-O-C(OH)<:®^^^^>0Br, 

m. p. 173° (decomp.), pale yellow prisms. The latter is stable, jij. 
solves in alkalis, and is reduced by stannous chloride, hydrochlofio 
acid) and a little alcohol, to i:5-dilTom<yh-.2-dihydroocytoluint,-m.^ 
104°, colourless needles, which forms a diaeetyl derivative, m, 
137 — 138°, and is oxidised by nitric acid, D M6, to 
o-toluquinone, C,H,0,Brj, m. p. 96 — 98°, dark red, crystalline powder 
3:5: 6-Tiibromo o-cresol and nitric acid, D 1-48, at 0° yield 3:5;5, 

tribrmo-o-cresolnilrogtiimlrol, 

m. p. 96° (decomp.), faintly yellow leaflets or needles, which re- 
generates the tribromo-o cre.sol by reduction with stannous chloride 
solution after being initially heated with glacial acetic acid for a short 
time. C. ,S. 


Bromo-derivatives of o Cresol. Nelson W. Janeey {Annakn 
1913, 398, 354— 37'2).— The author describes the preparation of some 
of the unknown brominated ocresols; usually the coustitutious sro 
determined by converting the substance ultimately into a quinone of 
the ortho- or of the para series. 

i-Bmino o-cresol, m. p. 80°, broad needles, prepared from diajotised 
4-bromo o-toluidine in the usual manner, forms a ientoale, m. p. 41“ 
and is converted by nitric acid, 1) T4, in glacial acetic acid into » 
nitro- and a rfinitfo-derivative, the latter, m. p. 169°, crystallising io 
yellow prisms. 

Z A-lHhromo-o-cresol,m. p. 94— 95°, colourless needle.s, is obteinEd 
by brouiiurting 4-t)romo-o-cresol in chloroform in the presence of a 
little iron. It forms an acetate, ui. p. 49°, is converted by nitric arid, 
D I '52, in glacial acetic .acid into the preceding bromo-dinitro-o-cresol, 
and yields 3 : 4-dihromo-5 nitro o-cresol (see below) by treating its 
solution in glacial acetic acid with powdered sodium nitrite. 3:6- 
Vibroffto-o-cresol, ni. p. 38° [benzoate, m. p. 104°, white needles), is 
prepared in a similar manner from 6-bromo-o-cresoi. Its constituilon 
follows from the fact that it yields only oily products by treatment 
with sodium nitrite and acetic acid ; were it 5 : 6-dibromo-o-cfesol, it 
must have yielded 5 : 6-dibromo-3-nitto-o-cresol identical with that 
obtained from 3 : 5 ; 6 trihromo-o-cre.sol (see below). 

3 : 5-I)ibromo o-eresol is already known. By treatment with .s“d 
nitrite and acetic acid at 13 — 15°, it is converted into 5-broiuu-3- 
nitro-o-cresol, by the reduction of which 5-bromo-3.amiDO-o-cre.‘ol 
[diaeetyl derivative, m. p. 203°) is obtained. The hydrochloride of the 
last substance, dissolved in glacial acetic and concentrated liyiho- 
chloric acids, i.s converted by moi.st chlorine into the diketochloride, 

CCIBr<p^!'^’;',’!>CO, m, p. 80°, stout, yellow prisms, by the lediiction 

UL'J2*”LrU 

of which by stannous chloride ^:Q-dickl<»’0‘^'bromo-*ii^dihj<ifOxy- 
toluene, m. p. 186°, tolourless needles (diwxtaU, m. p. 176— 177''), is 
obtained. By oxidation with nitric acid, D 1'4, the last eompouDd is 
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jjiyerted into i S-dichloro-S bromo o toluquinon';, m. p. 121 122 °, 

crystalline 

gy treatment with nitric acid, D 1-4, and glacial acetic acid, 3 ; 5- 
libromo o cresol yielda Auwera’ 3 bromo-5 nitt(M-cre,ol, and finally 


- I T> J aiuiA uuaiij 

5 -(Jinitro-o-cre 8 ol. By reduction with alcohol and stiiinoiis chloride, 


J ; y-IJIUi'“ « ' ^ ...... .svaijliutin L'llIOl lUtJ, 

former is converted into 3-bronu)-5 am.ino o-eresol, m. p, 146°, stout 

/-.A4a.7 /lowitraf.iva m t» 1 f^OO . J '..a-,. , 


ihe 


jrisins ‘derivative, m. p. 152°; diaeetyl derivative, m. p. 16'7°), 
'romthe hydroMoridt of which S-bromo-p-toluquinone is obtained by 
Jiidation with potassium dichromate and dilute sulphuric acid. 

3 ; 4 : 5 -Tribromo-o-cresol, m. p. 89“ (not 79°, as stated in the 
literatiire)i which is only occasionally obtaited pure by the 
bromination of o-cresol, is prepared in ‘JO— 95% yield by the 'action 
[if bromine and iron on 4-bromo-o-creaol in cohl chloroform. It is 
most conveniently obtained by treating a solution of 3 ; 5 -dibromo- 
j.rresol in glacial acetic acid with 10 % cAlcium hypohioinite, and 
firming the resulting keto-bromide, CjUjOBr,, m. p. 110 ° (decomp.), 
j.gllow prisms, with concentratod sulphuric acid. Tiie action of 
sodium nitrite and glacial acetic acid on 3 ; 4 ; 5-tribromo-o-cresol 
yields ^incke and Hedenstrom’s 3 :4-dibromo.5-tjitro-o-cresol, which 
by successive reduction, conversion into the iliketo-cliloride, and 
reduction is converted into 3 : b-dichloro-i-broMO-p-toluguinol, 


a. p. 200—201°, white prisms or needles (diaedalt, m. p. 226—227°). 
By oiidation with nitric acid, the quinol is converted into 3 : b-dkhloro- 
i-lromo-'iitoluquinone, m. p. 233°, yellow, hexagonal leaflets. The 
production of a para-quinone proves the cnnstitulion of 3 ; 4 : 5-tri' 
bromo-<n;resol and also of 3 rd-dibromo-o-cresol. 

i-.b'.i-Tribromo-o-crml, m. p. 91°, prismatic ueedle.s (actUite, 
m. p. 76—77°), is prepared from 6-bromo-o-tTe.sol in a similar manner 
as3;4-5-tribromo-ocre6ol from d-bromoocrcsol. By treatment 
with sodium nitrite and glacial acetic acid at 12 — 15°, it yields 
i'.i-dibromo-S-nilro-o-cresol, m. p. 100°, pale yellow needles (ocsiate, 
m. p. 74°), from which 4 ; 6-dichloro-5-hromo-2 ; 3-dihydroiytoluene 
and 4 ; 6 dichloro-5-bromo-o-tiduquinone, identicsl with the corre- 
sponding substances obtained from 3 : 5-dibromo-o-cresi'l, are obtained 
by reduction and treatment of the keto-cbloride in the usual 
manner. g 


[1-Methylcyc/opentane-l carboxylic Acid.] I. Betrov (7. Musi. 
Phys, Ohtm. Soc., 1913, 45 , 644). — For this acid tlie author finds the 
constants, b. p. 216 — 217°, DJ 1'0386 (compare T.sohit 6 chib,sbin, this 
™1., i, 467). 'p. H. P. 

Four Different Anhydrides of Dibenzylacetic Acid. The 
Catalytic Action of Metaphosphoric Acid on Acid Chlorides. 

Was.n l.EucHS, Johannes Wutkf., and Kricu Gieseler {Her., 1913, 
I, ’ 2213).— According to Staudiuger and Ott (A, 1908, i, 602) 

B action of thionyl chloride on malouic acids results primarily in the 
wmatioL of the semi-chlorides which may subsequently part with 
tai on dioxide to give the acetyl chlorides, or lose hydrogen chloride 
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to form malonic anhydrides and finally ketens, as in the followj), 
case : ^ 


fHTk/r /COCI 


.OMe5<^>0- 


' ®Me,c;co, 


In the case of dibenz^lmalonie acid, the chief product is ( 
chl'oride, but a by-product is also formed which is a simple j 
of dibenzylketen and is shewn to be tetrabenzylc^cfobutan-l ; 

C(0HjPh)j<]^^C(CH3Phjj. That its formation is due to the inte, 


vention of dibenzylketen is assumed from the fact that the substjnc, 
could not be obtained from dibenzylacetic acid or dibenaylacat,! 
chloride. 

la order to moderate the action of thionyl chloride, with the hopeol 
obtaining the semi-chloride of dibenzylmalonic acid, the reagent »jj 
diluted with ether, but it was found that the action was too moderate 
the product being the ordinary anhydride of dibenzylacetic icia 
[CH(CH,Ph)3-C0j,0. 

Attempts were made to prepare the eyefobutane derivative from 
dibenzylncetyl chloride. When this substance was heated at 250° it 
gradually parted 'vith hydrogen chloride, but the product was a tilni 
anhydride, m. p, 145°. In some experiments on the preparatiou of the 
chloride, it was found that, unless an excess of phosphorus penti- 
chloride was employed, the metaphosphoric acid, or some similit 
product from the phosphoryl chloride, exerted a catalytic iufiusoce 
ou the elimination of hydrogen chloride, so that, on distillation ina 
vacuum, very little acid chloride was obtained, the chief product being 
a fourth, oily anhydride. This recalls the formation of bis-a-hydtin- 
done-(2 ; 2)-apiran by the action of -phosphorus pentachloride ot 
dibenzylmalonic acid (A., 1912, 1, 179), in which case itisnowfennJ 
that the yield can be improved by the above process. Since the 
oil forms a hydrazone and is similar in deportment to methyl-, ethyl- 
and phenyl-a-hydriudones, it is 2-benzyl-I-hydrindone, 

(^eH,<^^i>CH-CH3Ph. 


The solid anhydride, m. p. is bimolecular, does not yield a 
hydrazone, forms dibenzylacetic acid and 2'beDzy)hydriDdoD0 on 
hydrolysis with alcoholic potassium hydroxide, and dibenzylacetjl 
chloride and 2-chIoro-2-benzyM-liydrindon0 under the iniiuence of 
phosphorus pentachloride. It is therefore the O-dibenzylacetyl d’ i i/ative 
of l-hydi'oxy-2-benzylindene, the enoiic form of 2-benzylh}'drii:done, 

« C-0'C0-CH(CH3Ph)j 

Dibenzylmalonic acid was boiled with thionyl chloride, and, after 
distilling off the liibenzylacetyl chloride at 203— 204°/15 mm., the 
residue wa.s extracted with light petroleum, leaving a 10')4 yield of 
tetrabemylcycMutan l ■, d-diom, CjjHjjOj, which crystallised from 
benzene in colourless, light needles, m. p. 249 — 251°, and sublimed at 
220 — 230°/18 mm. When hydrolysed by alcoholic sodium hydroxide, 
it gave s-tetrabenzylacetom, CO[CH(CJl2Ph),]j, in the form of well- 
defined prisms, m. p. 124-5 — 125-5° (compare tetraphenylacetone, 
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;i,„ — ^er. A., 1911 1 306), The <lihetizyla<xlic anhydride, 

:C«WiA! wystalliaed troia alcohol in prisms, m. p, 75—76°, and 
formed dibenzylacetamida and ammonium dibenaylocetate when treated 

,ilh ammonia in ether. 

DihmzyloMlyl ehlori^, C„H, 50 C 1 , was prepared by the action of 
tbioayl chloride on dibenzylacetlc acid. The residue after di.stijla- 

lioa contained a little of the true anhydride, m, p. 75 76“ but no 

eyelobutanc derivative. The chloride ia a viscous, almost colourless 
oil, b. P- 15070’25 mm., and the pale yellow, crystalline mass described 
by Sehneidewmd (A., 1888, 704), was probably not dibenzylacetyl 
chloride. After heating the oil for an hour at'245— 255“ in a low 
vacuum, and subsequently distilling off the unchanged chloride in a 
high vacuum, the residue was extracted with chloroform, precipitated 
hy petroleum, and the X-dibtnzylaeeloxy-i-ienzyUn'kne, O,,!!., 0 , was 
recrystallised from benzene in the form of shining, four'^or six^ided 
leiSets, m. p. 144—145“ On oxidation it yielded benzoic and phthalic 
acids and benzaldehyde, and on treatment with phosphorus penta- 
chlotide in chloroform suspension, it gave dibenzylacetyl chloride and 

Uhbn-Uemylhydrindone, , Xhe latter is in- 

soluble in cold petroleum, forms long, colourless, glistening leaflets, 
B.p. 74-75“ and may be prepared by passing chlorine into°a chloro’ 
form solution of 2-henzylhydrindono. 

When dibenzylacetic acid is treated with a slight excess of phos- 
phorus pentachloride, the chief product is the acid chloride, but when 
sn insufficient amount of the reagent is employed and the product is 
evacuated at 200—250“, hydrogen chloride is eliminated and ‘2-lemyl- 
hjimdone distils over, mixed, with a little unchanged acid. The 
distillate is added to an ethereal solution of ammonia, filtered, and 
re-distilled, giving a yellow, viscous, almn,st odourles.s oil, b. p. 
223'5-2'24'5“ (corr,)/20 mm. Phosphorus pentachloride converts it 

into Uhloro-^bemylindme, C,H,<^^|2>C-CH,Ph, which crystallises 


in massive prisms, m. p. 64—65“, b. p. 206“(corr.)/13 mm., and yields 
benzaldehyde and benzoic and phthalic acids on oxidation. Its 
iiiromide, CjjHjjClBr,, forms massive, sparkling, six-sided plates, 
m. p. 97-98“, which are hydrolysed in aqueous alcohol to 2-i)'omo-2- 
limjlhydrhdone,^ CijHjjOBr. The latter is best obt.ained by the 
actioii of bromine on ^-benzylhydriudone, and forma colourless, 
sparkling, six-sided leaflets or prisms, m. ji. 80—81“ 

The?/i«iiy%*-ozo7ie of 2-betizylbydrindone, crystallises 

in light yellow, four-sided tablets, and, like the hydiazone ot hydrin- 
fae Itself (Kipping, T., 1894, 65, 493), it has not a constant m. p. 
V ten the ketone is heated to 130“ with an excess of phenyl- 
y razine, however, a product, CjsUjjNj, is obtained in short, 
colourless prisms or tablets, m. p. 190—192“. J. C. W. 


JPoIymerisation.] Carl Likberjiasn {Ber., 1913, 46 , 2084—2086). 

Olennical. A reply to Kronstein (this vol., i, 725). 

D. F. 1. 
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Some Derivatives of Diphenyleneacetio ii-moren 
carboxylic] Acid and Bisdiphenylenesucoinio [9:9'-Diflun 
9 : 9'-dicarboxylio] Acid. Robbrt Stoll^ and F. Wolp ' 
1913, 46 , 2248—2252). — The action of thionyl chloride on fluow ' 
9-carhoxylic acid leads to the formation of fluorene-9-carhn*'*i 
chloride, 9-chlorofluoreDe'9-carboxyl cliloride, and 9 : D'-di^u | 
9 ; O-dicurboxyl chloride, according to the condition under whicli°?i 
action is carried out. “ 

When heated for one to two hours with thionyl chloride in carl 
tetrachloride solution, lluorene-9-carboxylic acid yields the co ™ 
ponding chloride, which has m. p. 77° and reacts with ammonia"** 
aniline yielding i he amide, m. p. 251“ and anilide (compare Vorlint 
and Pritzrche, this vol., i, 724, and Sfaudinger, A., 1906, i, 861) 

9 ; 9 - Difluoryl-^ : d'-dicarhoxyl chloride^ 
n. ■ r . C f''iA:C(COCI)-C(COCl):C„H„ 
obtained together with fliiorene 9-carboxyl chloride hy teat; 
lluorene-9-carboxylic acid for several hours with thionyl cblorlJ^ 
forms colourless crystals, m. p, 213“ (decomp,), and decomposes inte 
bisdiphenylene-ethane (9 : 9'-difluoryl ; Graebe and Mantz, A, 1896 i 
442) when heated with concentrated hydrochloric acid. It is aLd 
produced by passing chlorine into a boiling solution of fiuoieie. 
9 earboxyl chloride in carbon tetrachloiide. It reacts with sodi™ 
me^thoxide and sodium ethoxide, yielding the methyl ester m 
237“ (Kolvenbach, Dm., Konigsberg, 1897), and ethyl ester' re! 
spective y (compare Staiidinger, .A,, 1906, i, 826); the aniUt form! 
a coloawesa powder, n». p. 2oO^. 

If the ,-rction of thionyl chloride on fluorene-9 catboxylio acid or i(s 
chloirde is continued for 200 hours, 9-chlorofluorene-9-csrbojrl 
chloride (Klinger, A., 1912, i, 598) is produced. 

^ Prolonged heating leads to the decomposition of thionyl chloride 
into chlorine and sulphur monochloride; 480Cl2 = 2 S 02 + 3CI, + S,Cl , 
It is po.5.sible that the chlorinating action of thionyl 'chloride 
mentioned above is to be referred to this decomposition, but whether 
the formation of 9 ; 9'-dilluoryl-9 : 9'-dicsrboxyl chloride is due to the 
direct oxidation of (luorepe-9-carboxyi chloride, or to the interactioc 
of the latter comfound with 9-chlorofluoreDe-9-carbozyl chloride, ks 
not yet been determined. p, B. 


New Method for the Ketonic Decomposition of ^-Ketonio 
Esters. Hans Meebwein (AnnaUn, 1913, 398, 242— 25U).— Wlieo 
heated at 200° with 0 5 — 1 volume of water, esters of j3-ketor:u acids 
undergo the ketonic deroinpopition quantitatively or nearly t-o. That 
the change is cot due to an ordinary hydrolysis of the ester aud 
subsequent eliminatim of caibon dioxide is proved by the fact that 
only those ^-ketonic e.sters which are capable of enolising undergo the 
change. It ia very probable that the enolic modification is the form 
which is concerned in the decomfH>sitioD, since the facility with which 
the ketone is prodiued runs pari passu with the tendency of the 
^•ketonic ester to enoiise ; thus, strongly acidic, cyclic /3-ketonic esters 
such as ethyl succinosuccinate are decomposed most readily, then follow 
acyclic, non-alkylattid esters such as ethyl acetoacetate and benaoj’'" 
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icetate, fiiiAlly alkylated estera such m ethyl benzyl-, methyl-, 
Qf etliyl-awtoacetate, in the last case a temperature of 250“ being 
loqoisita- . , . . , 

q'he author is of opinion that the course of the decomposition is 
^presented by the scheme 

a-cO'CHj-cOjR' - r-co-ch:c(OH)-or' 

R-CO-CRj-t-COj-HR'-OH, 


It support of this opinion are the facts that ethyl henzylmalonate 
is converted into ethyl /3-phenylpropionate, and ethyl n-y-dicarb- 
ethoxyglutaconate into ethyl glutaconate, by water at 350“ and 200“ 
respectively. ^ ^ 

Xbe following changes are described ; methyl l-phenylcycfoheitan- 
j-oce-i oarboxylateacetate into methyl l-phenylcjrfchexon-S one- 
S-lcetate (A., 1908, i, 545), methyl cyc/openlanorie-2-carboxylate into 
(iisiopentanone, ethyl siiccinosuccinate into cycfohexan-1 : 4-dione, 
rcetbyl benzoylacetate into acetophenone, ethyl acetoacetate into 
acetone, ethyl benzylacetoacetate into methyl |S-phcnylethyl ketone, 
ethyl methylacetoacetate into methyl ethyl ketone, and ethyl ethyl- 
acetoacetate into methyl propyl ketone. 0. S, 


Action of Hydroxylamine on Ketones of the Type 
K'CHiCH'CHlCH'CO'R. V. Ricoakdo Ciusa and G. B. Bernardis 
(Jtii R. Accad. Lineei, 1913, [v], 22, i, 70S— 711. Compare 
i., 1910, ii 084), — The substance 0..cHs,0,,N,, m. p, Ol-B^ nienlioned 
in the paper cited, contains one molecule of alcohol of crystallisation ; 
It does not react with bromine or with benzaldehydo, and it dissolves 
in alkalis. It is therefore composed of two molecule.s of the hi droxyl- 
amineo.xiine of cinnamylidoiiepyriivic acid uuiied so as to saturate 
rfciprociilly their double linkings. The substance gives an insoluble, 
green copper .salt, and a chciryrcd coloration with iron salts; in other 
lespects it does not behave like an hydroxainic aciii, and is to be 
regarded .is an a-oximinostcid. The compound immediately yields a 
wimra salt, C'jilljjOjK^Nsj, when treated with sodium caiboiiate, and 
this salt yields wi(h acids a substance, m. p. 205“ ; this 

cmupoiind has similar properties to the original one, hut does not unite 
with alcohol. When the substance Go, H,jOgN,,KtOH, i.s boiled with 
dilute sulphuric acid, the ethyl csler, ui. p. 207“, is obtained in small 
quantity. 

When the action between hydroxylamine hydrochloride and ethyl 
ciiinsirrylideriepyruvate is effected in the presence of sodium acetate, 
Ihtre is (iroduced, in addition to the substance G,,,tT,.jt>jN,,EtOH, a 
sparingly .soluble sclivm salt, Go,IIj,OjN,Na, which, on treatment 
with dilrito sulphuric acid, fiiiniahes an isomeri-le of the above- 
nentioitfd ethyl ester, m. p. 207“. This isomeride ha.s ro. p. 19S“, 
and its properties resemble those of the compound of m, p. 207“. 

from the mother liquors of the .above reaction, the oxime of ethyl 
cinnamylijenepyriivate, CjjHjjOjN, in. p. I81“, can he obtaiued. 
this substance is the sole product of (he reaction when no sodium 
acetate is added. 

When the sodium salt of the oxime of cinnamylidenepymvic acid 
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(fao. oil.) is treated with dilute sulphuric acid, the coiTespoadij 
cinnamyliderbs-a-oximxrtopropionic acid is produced ; it crystalling^ 
with JHjO, gives a green copper salt, and a cherry-red eoloratiou wit|] 
ferric salts. The above-mentioned sodium salt also yields the etWi 
ester, m. p. 181° already described. R. V. ij ' 


o-Thiolcinnamio Acid. Cn. Chmelewski and Paul FaiEnUsjgj, 
[Btr., 1913, 46, ly03— 1908). — The above substance was prepared jj 
order to examine its tendency to the formation of an anhjdrijg 
analogous to coumarin; earlier experimental results appear to indicate 
that ULsaturated ring systems of five carbon atoms and one sulphur 
atom are less easily produced, and are less stable than those corre- 
sponding with thiophen, but thiolcinnamic acid closely resembles 
coumaric acid in its behaviour towards dehydration. 

o-Thioleinnamie add, SH'CjHj'CHiCH'COjH, was obtained frcu 
0 aminocinnamic acid by converting it into the corresponding thioej/m\c- 
compound, CNS-CjHg'tlHiCH-COjH, needles, m. p. 175“ and then 
evaporating to dryness its solution in sodium hydroxide, together 
with sodium sulphide solution. The substance can be obtained more 
conveniently by introducing Ihe solution of the diazociunamic add 
into a warm concentrated solution of sodium disulphide, and redociog 
the resultant diOiioeinnamic add, (COjlI’CH!CH'CjHj)jSg, yillou 
needles, m. p. 221“ to the thiol acid by the action ol zinc Just asd 
sodium hydroxide solution. It was also prepared, through the di,izo. 
compound, from the xaruJutlc, COjH'CHiCH'CjIIj'S’CS’OEt. c-Ihiol. 
cinnamic acid, colourless ueedhs, uudtrgoes partial dehydration and 
oxidation on heating, consequently its m. p., 165“ is not sharp; its 
methyl ester forma tablets, m. p. 114°. o-MtlhyhhioldKmmc add, 
SMe'OjHg'CHiClI-COjH, leaflets, m. p. 176°, obtained by the iictisn 
of methyl .saljihate on an alkaline solution, is more stable than the 
thiol acid. When heated above its m. p., or, much better, by Imiling 
with acetic anhydride and subsequently distilling in a vacuum, o-thiol- 


cinnamic acid is dehydrated to thiocottmiria [1 :‘i-ben!iihicijpyrone]. 

*^S=:CO’ 


colourless neei^les, m. p. 80 — 80-5^, which is volatile with steam, ami 
has an odour surprisingly like that of coumarin itself. It is iusolubls 
in cold solutions of alkali, but dissolves in warm sodium hydroxiilei 
and can be precipitated unaltered by mineral acids. As tin: .^cid 
undergoes isomeric change more readily than the correspoi. iing 
coumaric acid, the warming with alkali must not be prolonged, orhur- 
wise thiocoujiiarinic acid i.s produced, of which the derived inilhillhiol 
coumarinic acid has m. p, about 136° 

In behaviour towards oxidation, o-tbiolcianamic acid dlifevs 
markedly from o-coumaric acid. Although frequently oxidation yieWs^ 
the correspondiug dithio-acid, oxidation by ferric salts in neatwl 
solution or, better, by potassium ferricyanide in alkaline solution 
causes elimination of hydrogen and of carbon dioxide with 

of thionaplithen, 
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jteduction of o-thiolcinnamk acid in alkaline solution by sodium 
•rnalsam produces o-thwlphenylpropwtic acid, 

(olourleBS needles, m. p. 118°, which above their m. p., or when heated 
diluted sulphuric acid, undergo dehydration to thiolwdro- 

pIT ,pU ^ 

0 ,a(trin [dihydro-\ ■.i-bmtzthiopyrmui], an oil of 

pleasant odour. j) 

Preparation of Tyroaine. Eli K. Marshall, jun. (J. Biol. 
Cheiti; 1'-I13, 15 , 85— 86).— The usual method of preparing tyrosine 
from silk is laborious and expensive. Ibe method recommended is to 
obtain it from a pancreatic digest of caseinogen. The fluid on cooling 
deposits an abundant crystalline yield of tyroaine. W. D. H. 

Action of Nitric Acid on Heptachloro o-quinocatechol 
Heroiether. C. Lobino Jackson and George L. Kelley {Amr, 
Chmii. /■! 1913, 49 , 435 — 473). — When heptachloro-o-quinocatechol 
bemietber, OH-OjCl,-0-CoOI,Oj (Jackson and Carleton, A., 1908, i, 
428), is warmed with glacial acetic acid and a little fuming nitric 
acid, the product sometimes yields a compound, m. p. 159—165° 
(decomp.), and sometimes a compound, m. p. 176—198° (decomp.) ; in 
each case the m. p. depends on the rate of toting. 

The former compound, m. p. 159—165°, is probably the UtraeUoro- 
hmiether of dkhloronitrohydroxycjehpentadicmcarhoxylic acid 
0 ll* 0 yCI^* 0 *C 5 Cl 2 {OH}(NU 2 )*CO 2 H ; it forms white or cream-coloured 
crystals. 

The compound, m. p. 176—198°, is regarded as the MracUoro- 
ciUedd kmuthtr of 2 ; 4 : ^-Irkhloro-i-nUro l : 3-(fi4ydroxycyclo/»nI«)«- 

Imkxylk acid, pt 

■ C/Ci 

crystallises in nearly white needles, and is decomposed by boiling water 
with formation of tetrachlorocatechol, carbon dioxide, an oxide of 
nitrogen, and a tarry residue. Tbe imlhyl ester, m. p. 221° (decomp.), 
forma clusters of creamy-white needles. On treating the compound 
(m. p. 176—198°) with methyl alcohol and sulphuric acid, it is con- 
rerted into the tetracklorocattchd heniMcr of methyl 2 ; 4 : 5-lWc/rforo- 
l-nilrocycloyentCTie-l : 3-oride-l-cor6oxylate, 

OOHNO^)- 

0H-CjCI,-0-r( 0 ^C-COjMe, 

\CC1=:CGK 

m. p. 221—228° (decomp.), which crystallises in rhombic plates or 
needles; its cicetyl derivative, m. p. 189° (decomp.), forms wliite, rhombic 
prisms, 

When the eempound (m, p. 176—198°) is heated with acetic 
anhydride or acetyl chloride, it yields the acetyl derivative of the Utra- 
orocatechol hemteiJier of 2 ; 4 : 

OAc-C,C1.0-C<*'^'*'‘l^ , 

. ^cci:cci’ 

P* —168 , which crystallises in white, lustrous, rhombic plates ; 
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on evaporating the mother liquor from this reartion, a viscous resijj, 
is obtaincd.which when dissolved in benzene and treated with pyridj,, 
furnishes the UitadlmocaUchd etiur oi 2 : 5-dichloro-l ■. l-diacetoxn. 
Cjclopeatodune, C,Cl,0,-C,CI,(OAc),, m. P- /o™* '•kite 

prisms or needles. The teirachlorocatechol^kmKm' ot 2;4;5-(,i 

ehtorocydopentadien-i-om, P' 188“ 

(decomp.), obtained by hydrolysing the acetyl derivative, crysUllises 
.in flusters of white needles. When a benzene solution of tii, 
compound or its acetyl derivative is tr^ted with pyridine, tie 
telrachiorocaUchd ether of dichloToeydopenKdienone, 

^ n-ciCCL ^ 

CA<o.^;CCl^ ’ 

m. p. 264— 2T2“i(deeomp.), is obtained, which forms thin, bright red, 
heMgonal plates and is converted by sodium methoxide into il, 
UlruMmeattchd hemieUier of dicUoro-hhydrtat/l : i-diraefioiycytlo 
pe,uaitie7t>, OH-C^CVO-CjClslO&H-OH, m. P- 175-180'’ (decomp.), 
which crystallises in white cubes ; thecorrespondingdKl/mxy-compcund 

has m. p. 93°. j 

By the action of benzoyl chloride on the compound, melting at 

IpjjOj the hemoyl ilorivative of the tetrachlorocatechol kint 

ether of 2 ; 4: 5 tiichlorocyc/opentadien-l-one, 

ro, n. 172°, is obtained, which forme white, lustrous scales. 

When a solution of hexachloromethoxy-e-quinocatechol heniietler, 
OIl-C.Cl.-O'CjCljOj-OMe (Jackson and Kelley, A., 1912, i, 275), in 
glacial acetic acid is warmed with fuming nitric acid, it is converted 
mto a substance, m. p. 202-208° (decomp,), which is probably the 
tetmchlorocaUckd hmUther of dichlormitTodihydroxymetkxytyeh- 
untemcurloxyUc add, OIf'C5CI,-O'CjClj(NOj)(OH)j(OMe)’C0jlI; it 
I'oinis «hite crystal.s, and yields an aettyl denvalrve, m. p, Htr 

(decomp.). ,, 

By the action of glacial acetic acid and funung nrtnc acid on 
hexachloroetboxy-c-qninocatecbol hemielber (Jackton and Kelley, loc, 
at), a compound, ni. p. 210—315° (decomp.), is prodiiced, which crystal- 
lises in rhombic plates or prisms, and is provisionally regarded as the 
nilrk acid compound of ihe telrochlorocaUchd hmieiher of 
eilmy-o-quinone, OH-C/l,-0-C,fl,0j-0El,HB0,. Another suostance, 
jH, p, 130—158° (decomp.), was also obtained in this reaction, nuitn 

seems to be the corresponding compound containing 3HNO3. 

ill. It' 

Quinoneoarboxylic Ectere. Karl Bbusser Mmatsk, 1S13, 
34 Old— 930).— Although esters of substituted p-benzoqumraie- 
carboxylic acids are known, previous attempts (von Rokowski m 
Leppeit, A., 1875, 1197 ; Brunner, Monatih., 1881, 2, 464, 1 1 
A.: 1887, 255 ; Jucb, A., 1905, i, 701) to prepare 
carboxylic acid have been unsuccessful. Since this failu 
possiiily attributable to the employment of aqueous soluti , 
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[„thor has been led to study the oxidation of methyl gentisate in the 
Ijbfence of water and has thus prepared methyl t,-bemoomnone- 
carhoxyhU and a number of its derivatives. 

• ^hen a solution of methyl gentisate in benzene is shaken with a 
nixUire of silver oxide and potassium carbonate for five minutes at 
40-50“, methyl p-benzoquinon^rboxylate, yellowish-red crystals, 
j, p. 53 5 54 , 13 obtained. The dry substance may be preserved 
unchanged for rnonths in the dark. It is rapidly decomposed when 
mimed with water. When mixed in warm ethereal solution with an 
eqmmolecular quantity of methyl gentisate, it is converted into 
mlhyl qmnhydroMcarboxylate, dark red crystals with metallic dance 


111. P' "■ » • — ...... ..aun ouipiiui 

is transformed into methyl gentisate, m. p. 87“. When mixed with 
Eiiiiline in ethereal solution, methyl ju-benzoqninonecarboxylate yields 
owtkyl dimiilino-f-bemoquinonecarboxylaU, C,H..O,(NHPhl deen red 
silky needles, m. p. 202-203“ " ’ 

MHkijl cyamquinolcarhoxylate, C,H,0,N, is formed when .an 
aijueoiis solution of sodium cyanide is added to a cold acidified 
alcoholic solution of methyl p-benzoquinonecarboxylate. It ha.' 
m, p. 225-226°, and dissolves sparingly in ether and benzene to 
yield solutions which have an intense blue fluorescence. Small 
qmntities of a substance, m. p. above 220 °, are obtained as a by- 
product. When treated with potassium hydroxide and aceric 
anhydride, methyl cyanoquinolcarboxylate yields a diac.elyl derivative 
colourless crystals, m. p. 107 '5 — 108°. ’ 

Methyl cyanoquinolcarboxylate is converted by concentrated 
sulphuric acid at 100 ° into pdihydroxypbthalimide, sulphur-ytllow 
needles, m. p. 273—274° This substance appears to be in all respects 
identical with that prepared by Thiele and Jleisenheimer (iV,. 1900 1 
299), from dicyanoquinol, except that it gives np its water ’of 
rryatalli.ation with greater readiness. This phenomenon apparently 
depends to some extent, however, on the size of tbe cry.stals. The 
lad salt, C,H,0,NPb,Hj0, carmine needles, is also described. 

When methyl cyanoquinolcarboxylate is successively treated with 
concentrated aqueous potassium hydroxide ai.d sulphuric acid 
p-dihydroxyphthalic acid is obtained in practically white crystals' 
in. p. 219—220° (decomp.). The air-dried acid appears to be 
anhydrous. According to Thiele and fiunther (A., 1906, i, 744 ) it 
has m p, 2U1° and contains JH/). The lead salt, CoH 
crystallises in leaflets. When sublimrd in a vacuum at 230— ■'1400 
the acid IS converted into p-dihydroxyphthalic anhydride, yellow’ 
hjgrofcopic needles, m. p. 232-233° (compare Thiele and Giinther, 

■ Cl ), which yields the correeponding diacetyi derivative, m. p. 
on M identity of these pruduct.s obtained 

Fipi methyl cyanoquinolcarboxylate with tho'e obtained 
Hq/XCN dicyanoquinol by Thiele and Ounlher, leads the 


8 . 5 - 86 ° which, when warmed with sulphurous acidTnd wTto,’ 


;oH 


author 


to propose the anoexed formula for the 


pro* 


^iuct e.xamined by him. 
upthiJ ■ ■, l-lifnxoqmnoneearboxylale is prepared by a 

ntcult, however, since it melts slightly above the ordinary 

3 »! 2 
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temperature and readily decomposes when in the liquid state, 
forms yellowish-red leaflets, m. p. 22°, which decompose 
pre.serred even at a low temperature. With aniline in ethereal 
solution, it yields ethyl dianiliiio-f-benzopiinonecarhoxylate, dark red 
almost black needles, m. p, 178—179°. H. \V, ’ 

Action of Bromine on Aliphatic-Aromatic Compounds 
,,,HnGO Bauer and Gustav Endres (/. pr. Chem., 1913, [ii]^ 87 
645—652). — An account of the action of bromine on o- and p-benayl’ 
benaoie acids, phenylphthalide, homophthalic acid, phthalidecarboxylic 
acid and di-p-nitrodiphenylmethane. 

p-Benzylbenzoic acid reacts with bromine in the cold yielding > 
<rt6ro»«)-derivative, which crystallises in slender scales, m. p. 218—22(1° 
When heated with bromine for three or four hours in a sealed tube 

at no — 120 °, it give.s i-i.-^o to dibrmnotelriipheHylethylmeM-f-mrboxi/lic 

arid, COjH-CeHjBi-CPliiCPh-CjHjBr-COjH, m. p. 260-262°. ' 

a-Phenylphthalide and bromine at 120° yields the dilactone ot 
dihydroxytetraphenylethaneoarboxylic acid (Cllmann, A., 1896, i, 663) 
which is also obtained from o-henzylhenzoic acid at 110 — 120°. If the 
action of bromine on o-bcnzylbenzoic acid is carried out at the ordinary 
temperature, the lactone is accompanied by a hrmo-o-bmtylienm 
acid, m. p. 137°. 

Phthalidecarboxylic acid, CO<C^®J^J^CH'COjH, and bromine at 

120° yield hydrogen bromide, carbon dioxide, and phthalic anhydride; 
the same products aro also obtained from homophthalic acid, 
COjH'CjHj-CHj-CO^H. 

From the pioduct of the action of bromine on di-p-nitrodiiihenjl- 
methane, only di-p-nitrober.zophenone could be isolated. F, fl, 

Hydrogenation of Santonic Acid. A Dibydrosantonin. 11. 
Guido Cusmako {Atti B. Aeatd. Lincei, 1913, [vj, 22, i, 711-711, 
Compare this vol., i, 730). — The author discusses the question of the 
constitution of santonin in the light of the results obtained hy himself 
and other recent workers, and points out that the production of b 
dibydrosantonin cannot be leconciled with the views ot Wieahaus 
and von Oettingen (this vol., i, 474). 

Dibydrosantonin, CjjHjjO,, crystallises in long prisms, m. p. 99° 
(foe. cil.), and has [o]u ■p75'19°in 1-463% alcoholic solution. Itsj'.aiie, 
CjjHjjOjN, forms tufts of colourless prisms, m. p. about 235°. The 
semicarbazone crystallises in colourless prisms, m. p. 243°. 

li. V, S. 

Constitution of Santonin. Ahoelo ANOELi'Y.Ber., 

2233 — 2236). — The author points out that Asahina {this vol., i, i31), 
has overlooked the work of Angeli and Marino (A., 1907, i, 331) ca 
the oxidation of santonin to beptanetetracarboxylic acid,' the formation 
of which led them to the conclusion that santonin contains a bridged 
ring. 
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Tbe Ethers and Eaters of Pluorescein. Hans von LiEBro 
(/, pr. C/ient., 1913, [ii], 88, 26— 48).— lo previous psprs (A,, 1912, i, 
3J6 ; this vol., 1, 78) the author has described four mooomethyl ethers 
,nd esters of fluorescein, a strongly yellow form of m. p. 266°, two 
pale yellow ethers of m. p 265“ (corresponding with Fi.scherand Hepp’s 
[A„ 1895, 291 ] ether of p. and 272“. and also a colouflss 

ether of m. p. 256 257 , obtained by hydrolysing the dimethyl ether 
of m. p- 308 with ethyl alcoholic potassium hydroxide. It is now 
found that, during the hydrolysis, part of the methyl is replaced by 
ethyl, so that the colourless ether of m. p. 256—257“ really consists 
of the lactone form of the monoethyl ether, 

^^CoH3(OH)>C<c^g>CO, 

which, in a pure condition, crystallises in white pri.sms, m. p 253 254“ 

If the hydrolysis is carried out with methyl alcoholic potassium 
hydroxide, the colourless luonomethjl ether of m. p. 272“ is obtained 
This ether represents the lactone form of the monomelhyl ether whilst 
the yellow ether of m. p. 266“ has the nuinonoid constitution ’ 

0<^ffl>C.C3H,C03H; 


“CoHjO'' 

the ether of m, p. 265“ (or 262“) is either a mixture or, more probably 
aipolymeric form similar to the quadrimolecular monomethyl ether 
described previously. 

The monomethyl ester, obtained by warming fluorescein with methyl 
alcohol and sulphuric acid, has m. p. 282—283“ and not 252“ i 
given by Feuerstein and Wallach (A., 1901, i, 723) ; the correspondine 
monoethyl ester has m. p. 251—252“ and not 242“. ® 

By methylating the monomothyl ester of fluorescein with methyl 
sulphate, Kehrmann and Dengler (A., 1909, i, 249) obtained a red 
compound of m, p. 176-177“, which they considered to be the methyl 
ester of the monomethyl ether of fluorescein. The author finds 
however, that the product of the action consiste of a mixture of the 
dimethyl ether of m. p, 198“ (Kehrm-ann's 3 : 6-dimethoxyflnorane) 
and h«her and Hepp’s {loe. cu.) coloured dimethyl ether of 
ffi. p. 208 . 

When the dimethyl ether of m. p. 198“ is heated with methyl 
alcohol and concentrated hydrochloric acid, and the resulting solution 
diluted with water and saturated with sodium chloride, a bjdrocMmdi 
. ether of fluorescein is obtained, which, after ore- 

apitation from ^coholic solution by means of ether, lias the com- 
A 'idl'd ■ (comparo Kehrmann and Scheunert, 

, " ’ ’’ addition of concentrated hydrochloric acid to 

chloride causes the precipitation of a 
tn ll ® “mponition crystallising in 

liimothyl Thc'^n of the 

ether o^/n, 'f hy heating the dimethyl 

m. p. 226“'^' methyl alcohol and sulphuric acid; it has 

fliiortlinV^r® we derivatives of the trimethyl ether to 

dust and elaclaf T r reducing the sulphate with zinc 

glacial acetic acid, when the trimethyl ether of fluorescin 
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was obtained, identical with that previously prepared by the direci 
metbylation of fluorescein with methyl sulphate. 

Oxidation of the tiimethyl other of fluorescin by means of lejj 
dioxide in hot glacial acetic acid solution gives rise to the dimetliji 
ether of fluorescein, having m. p. 198'’,| and the above-mentioned 
trimethyl ether of fluorescein, which was isolated in the form of it, 
m’frafe, C,sHijOj,HNO„ crystallising in light yellow leaflets. 

Hydrolysis of the trimethyl ether of fluorescin with aleoholjj 
potassium hydroxide leads to the formation of the dimethyl tih^r of 
fluorescin, CjjHjgOj, which crystallises from alcohol in white needles, 
m. p. 204—205“, and is also obtained, together with the tninethyl 
ether, by methylating fluorescin with aqueous potassium hydroxide and 
methyl sulphate. 

When oxidised by means of lead dioxide in hot glacial acetic acid 
solution the dimethyl ether of fluorescin yields the dimethyl etieroi 


fluorescein of m. p. 1 98“ 

The moDomethyl ether of fluorescein of m. p. 265“ forms a potaBsinn 
salt, 

When heated with ethyl iodide and alcoholic potassium hydroxide, 
fluore-sceiii yields a quadrimolecular momethyl elher of the composition 
3 C,oHiA.Cj.jHi, 05,H20, m. p. 330—331“, in addition to the diethyl 
ethers of m. p. 159“ and 181“ 

Wheu e-sterified with methyl alcohol and sulphuric acid tlie mono- 
methyl ethers of fluorescein of m. p. 265°, 266“ and 272° are converted 
into thedimethyl ether-ester of m. p. 208“, 

crystallises in orange-yellow needles or dark red prisms, and ii 
precipitated in the form of its sulphctt^f 2C22fd]gO5,H2SO^,H20, dark 
red, prismatic crystals (decomp. 140“) by the addition of water to tlie 
product of the e.sterification. 

If, after esterification, the mixture is treated with aqueous soJiim 
hydroxide and the precipitated ester purified byconversion into the 
hydrochlaridt, C2jH,A,HOI,2H.20, a second modification of the 
dimethyl ether-ester is obtained ; this crystallises in yellowish-red prisms, 
m. p. 198 “, and on repeated crystallisation from ethyl acetate is 
transformed into the dimethyl ether of ni. p. 208“. 

The ethyl ester of the monomothyl ether of fluorescein, 
OMe-C^HiA-WjEt, 

prepared by esterifying the munomethyl elher with ethyl alcohol aDa 
Llphuric acid, has m. p. 194—195“ and yields a hydroMonk, 
CssHiAHCI, 

crystallising in yellowish-red needles ; the methyl ester of the mono 
ethyl etlier of fluorescein, OEfC^HiA-COjMe, obtained in a similar 
manner, crystallises iu yellowish-red prisms or needles,^ m. p- i 
the ethyl ester of the monoetbyl ether forms a hydrocUoride, 
0EfCi,H,„O2-C02Et,HCl, 

crystallising in yellowish-red needles. . 

A solution of the sulphate of the monometbyl ester of finoresc 
(m. p. 282—283“) iu sodium hydrogen carbonate deposits a somi 
salt of the composition CjiH^OjiNaHSO, as a fine red powder. 

According to the author (A., 1912, i, 381), the salts , 

and its ethers with acids owe their solubility in water to the rupi 
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of the oxygen bridge of the pyrone ring and forniition of compounds 
having the structure represented in (I). 


Cl 


(!■) 


/\0H HOl 


/\ 

I 

\/ 


(II.) 


OH 

I 

, OMe/^OH Ho'/\oM6 


\/‘ 


■\/ 
CsHj-CO.Me 


(in.) 


0Mej^0K^_O:/'^OMe 
CoH^-COjHe 


If this view is correct the salts of the trimethyl ether of duorescein 
should give rise on hydrolysis to the compo'und (II), which with 
potaasium hydroxide would form a 
quinonoid having the annexed 
formula (III), and, from analogy 
with the quinonoid salts of quinol- 
phbhalein and 4:5-dinitrofiuore3cein 

. <nio ■ '> oompare also 

Baeyer, a., 1910, i, 219), this salt should have a blue colour. 

Such an o-quinonoid potassium salt has been prepared by triturating 
the triroethyl ether of fluorescein with 33% aqueous potasdum 
hydroxide. It has the composition and rapidly 

decomposes when kept, yielding a brown suhstancs, which has m. p, 
about l'10'',_with previous siotering, and dissolves in m ithyl and ethyl 
alcohols, yielding solutions coloured respectively pure green and 
brownish olive-geeen; from these solutions the addition of alkalis 
causes the separation of the dimethyl ether of fluorescein. 

When freshly prepared and treated with water, the blue potassium 
salt partly dissolves with the formation of a deep blue solution, from 
which acetic acid precipitates a h;/drate of the trimethyl ether-ester 
of fluorescein, HjO, in yellow flocks. This melts and loses 

water at 173°. It dissolves in alkali hydroxides with a blue colour, 
and is, therefore, considered to be the parent substance of the blue 
potassium ^It. On treatment with water, the greater part of the 
blue pota.ssium salt is converted into an insoluble browu substanct, 
which cry.stallises in needles, is insoluble io alkalis, and probably repre- 
sents the trimethyl ether-ester of fluorescein of the following constitu- 

[Pluoresoein.] Bans von Liemo (./. pr. Chem., 1913, [lij, 83, 
6)- A correctiinn, Owiag to an error in tbe Ihermoiii'^ter the m, p,'a 
ot a number of ethers and esters of fluorescein recorded in previous 
pipers (.1,, 1912, i, 376 ; this vol, i, 79) are too high, 
ine lactone form of the monoraethyl ether has m. p. 266° (not 272°) 
,,, ‘1'''"™°''* fo™ 259° (not 266°), and the monomethyl ester m. p'. 

-7o (not 283°). The lactone form of the monomethyl ether 
previously described as melting at 253 -254°, has m. p. 247—248° 
the monoethjl ester has m, p. 247°. F. B. 

Otto FiscnER and Eduard Hepp 
1913, 46, 1951-1959. Compare A., 1895, i, 291). -A reply to 
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von Liebig (this vol., i, 79) and to Kebrmann and Dengler ( A ] goj 
i, 249). The divergence of the results of these workers from those 
previou.sly obtained by the authors is probably to be attributed ^ 
impure fluorescein. The fluorescein used by the authors was alwayg 
previously purified through the diacetyl derivative. 

Methylation of purified fluorescein by methyl iodide and alcoholic 
potassium hydroxide gives as main product the orange-red dimethyl 
ether, m. p. 208°, together with a little of the colourless lactooic 
dimethyl derivative, m. p. 197 — 198°, which previously escaped 
detection. A similar result is obtained by the application of diazo- 
methane in nitrobenzene solution. Fluorescein monometbyl ester, m n 
282°, obtained by the interaction of fluorescein and methyl alcohol in 
the presence of sulphuric acid or hydrogen chloride, also gives a similaj 
product to the above whether further methylated in methyl alcohol by 
methyl iodide and potassium hydroxide or in nitrobenzene solution by 
methyl sulphate. In the latter case no indication whatever of a 
substance, m. p. 176—177° (Kebrmann and Dengler, foe. «'(.), was 
observed. 

By hydrolysis of fluorescein dimethyl ether, m. p. 208°, with methyl- 
alcoholic potassium hydroxide, the colourless lactonic fluorescein 
monomethyl ether, m. p. 265—266°, can be obtained ; on methylation 
of this by methyl sulphate in nitrobenzene solution the chief product 
is the dimethyl ether, m. p. 197 — 198°. D. F. T. 


Substituted Orotonolaotoneacetic [ay-MoDolactones of 
y-Hydroxydihydromuconic] Acids. Ekich Beschke [with Geoko 
Kohbes and F, Mahschall] (Annalen, 1913, 398, 26.5 — 298).— The 
interaction of phenanthraquinone, ethyl bromoacetate, and zinc in 
boiling benzene leads to the formation of y-hydroxy-^y-diphmylm- 
j , aH,-C(CH,’C0,H)-0. 

a‘-diiiydromucontc acid ay-lactom, i i m. p, 

Cgll^*v —0x1 

21G®, colourless crystals, which exhibits tonj^iderable stability towards 
dilute alkaline potai-sium permaugaDate, zinc dust and acetic acid, and 
bromine. Its sodium salt, CjjjHjjO^Na, reacts with aqueous brocnine 
to form, after acidification, a-hromo-y-hydroxy'pydiphamjlem-^^di- 
hydromuconic acid aylockmet CjgHjjO^Br, m. p. 198®, by the reduction 
of which by zinc dust and alcohol the original acid is regenerated. 

The addition of saturated aqueous sodium hydroxide to a boiliug 
alcohol solution of y-hydroxy-^Jy-dipben/lene-A'-dihydromucoii:!; acid 
ylactone yields sodium y~hydroxy-^y-diphenylene-dk'-dihydromiL:‘j:<.ate, 

aH,‘C( 0 H)*CHo‘C 05 Na , . , ^ 

A X'r-vwT aqueous solution of which is reduced by 

VgH^’C.CH'COjNa ’ 

3% sodium amalgam to phenanthrene-^ : ]0‘<iiacetic acid, 
C,H,-C-CH,-CO,H 

m. p. 305°, colourless crystals. This acid forms an ethyl ester, 
m. p. 94°, and is converted by heating into 2 -kitophenmik- 


CoH -C-CH™ 
, r *11 ~ 

258° [decomp.]) 


hydriniem, “• P- 219° colourless leaflets [oxim, m.p- 
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y-Hydroxy-^Y-diphenylene-A'-dihydiomuconic acid ay-lactone forms 
an ester, OjjHjaO^, m. p. 104°, from which the acid is 
regenerated by hydrolysis with acids. However, when a cold alcoholic 
suspension of the ester is treated with sodium ethoxide and the result- 
yellow solution is acidided, ethyl hydrogen py-diphenyknemuconate, 
H,-C:CH-COjEt . , , . . 

i' * I „rr ricMT > obtsmed as a viscous, yellow mass which bv 
C Hj'C.CH-OOjH } 

keeping or warming changes to the ethyl ester, m. p. 234°, colourless 
rtvatals, of the ai-Uictone of 3-hydroxy-^y-diphenylene-A*-dihydro- 
^ . C.H^-CH-CH{C02Et) 

BUConic acid, ^ g .0‘CH C'Cr ^®®°('*®oomp.), colourless 

By treating a boiling alcoholic solution of ethyl y-hydroxy- 
.enylene-A“-dihydromuconic acid ay-laetone with concentrated 
Miieous sodium hydroxide, sodium-jiy-diithnylenemttconate, 

^ CjH^-CiCH-Cb^Na 

CjH^-CiCn-COjNa’ 

is obtained, from which a yellow acid is obtained by acidification ; by 
recrystallisation the yellow acid, ^y diphenyUnetnuconic acid, is changed 
into the lactone, m. p. 280° (decorap.), of 8 hydioxy./Sy-diphenylene- 
i*dihydromuconicacid. An aqueous alkaline solution of /Sy-diphenylene- 
mucouic acid is reduced by sodium amalgam to phenantbrene-O : 10 di- 
acetic acid, from which phenanthraquinone is obtained by oxidation 
with chromic and acetic acids. 

By oxidation with chromic and acetic acids at 75° and finally at 90°, 
the lactone of 8-hydroiy-j3y-diphenyleDe-A‘‘-dihjdroinuconic acid is 


converted into the lactone, m. p. 211°, colourless 

crystals, which forma a phenylhydraione, C.,.,H,gOjN,, m. p, 234°, 
faintly yellow leaflets, and o-anit?ioo«i7t;io derivative, C,,jH,,OjN 2 , m. p. 
236°, with o-pbenylenediamine, and is oxidised by chromic acid in 

H,-C-CH,-0 


boiling glacial acetic acid to the lactone, 


' 1 1 
,-c-co- 


■co’ 


m. p. 302°, 


yellow crystals. The latter lactone, which is more conveniently 
obtained directly by the oxidation of the lactone of 8 hydroxyq3y-di- 
phenylene-A“-diliydromueouic acid, forma a phenylhydraione, m, p. 
292°, yellow needles, nni/ino-derivativc, CjjlljjOjX, m. p. 263°, yellow 
needles, o-foiu'noamtiVio-dei'ivative, m. p. 269° (decoaip.), and phenazine, 
m. p. 271°, yellowish-red needles. C. S. 


Synthesis of Derivatives of <iicyctb-[l,3,3)-NonanB. I, Hass 
Meeewein and WjtHELM SchCrhasn {Annalen, 1913, 398, 196—242). 
—Derivatives of dtcyc/o-[l ;3 : 3]-nonane (.annexed formula) have 
CB 'CH-rH from formaldehyde and ethyl malonate 

1^2 V” I “2 by a very simple and smooth reaction. 

DUjCHjOHj Perkin, in conjunction with Haworth (T., 1808, 73, 
CHo-CH-'CH^ ^30) and Bottomley (T., 1900, 74, 004), has shown 
that formaldehyde and malonic esters condense to form, 
sr different conditions, methylenemalonic esters, metbylenebis- 
■J^^onic esters, or pentane-aayycc-hexacarboxylic esters. By this 



i. 870 


ABSTRACTS OF CHEMICAL PAPERS. 


method the authors have prepared methyl methyUmmalonaU, 
CHjiqCOjMe),, 

as a mixture, b. p. 150 — 180°/15 mm, of the uni- and bi-molecu|j, 
forms (the latter is an amorphous, white powder which is depolymerisej 
by distillation at 200 — 203°), and also methyl pen<o»e-aayy{e.j„ 

earboteylate, CH(COjMe) 5 -CH 2 -C(CO,Me)j-CH 2 'CH{C 02 Me)j, m. ’ 
62 — 63°, hard, colourless prisms. The latter, which cm also 
obtained by the interaction of methyl methylenebismalonate and metkr] 
methylenemalonate in alcoholic sodium methoxide at the ordinary 
temperature, is converted by boiling methyl alcoholic sodium methoxide 
into methyl carbonate and methyl cye:\ohexan-\-one-2 ; 4 ; 4 : 6-(e(rj, 

mrhoxylaie, CO<^y<^Q2“®j;™2>C(CO,Me)e,m.p.l21-123°, colour. 

less, rhombic prisms, methyl iicjcc7o-[l,3,3]-nonan6-2:6-dioiie- 
1 : 3 ; 5 : 7-tetracarboxylate (see below) being also formed. Mstliyl 
C!/cfohexan-l-one - 2 : 4 : 4 : 6-tetracarboxylate exists as the ketonic 
modiBcation in the solid state, but is rapidly enolised by alcohol, the 
solution in this solvent producing a reddish-violet coloration with 
ferric chloride, By acidifying a solution of the ester in alcoholic 
sodium methoxide, the enol is precipitated as a viscous oil, the ethereal 
solutioQ of which deposits almost quantitatively the ketonic modifica- 
tion after a short time. This property of rapidly ketonising is utilised 
to separate the ester from the accompanying dicyclononanedionetetra- 
csrboxylate. 

By heating with half volume of witer at 200° for thirty miimtes 
(compare following extract), methyl cycfobexan-l-one-2 ; 4 ; 4 ; fi-tetri. 
carboxylate undergoes the ketonic decomposition and yields mihjl 
cyelo/i<a:an-l-(m<-4 : i-dicarboxylate, b. p. 160— 161°/14 mm , which has 
no acid properties, does not give a coloration with ferric chloride, 
forms a semicarbazone, m. p. 190° (decomp.), and dicinmmylidm 
derivative, CjjHjjOj, m. p. 186°, yellow needles dissolving to a blue 
solution in coiiceutrated sulphuric acid, and yields Perkin’s cyclobem- 
l-one-4-carboiylic acid (T., 1904, 85, 424; 1906, 89, 1648) by 
hyiirolysis. 

All the substances, namely, methyl methylenemalonate and methyl 
methylenebismalonate, and methyl pontane-aayycE-hexacarboxjlate, 


produced by the interaction of formaldehyde and methyl malonite, 

yield more or less methyl bicyclo. 
CHj'C(CO.,Me)-CO [ 1 ,3, 3] - ntman-2 :Q-dione- 1 ; 3 : 5 : 7- 

GOjMe-CH CH, ClI-COjMe Mracarboxyhite (annexed formula), 
CO-C(COjMe)-CH.; ">• P- 163-164°, colourless pnsms, 

^ ^ ^ boillug With conceutrated 

methyl-alcoholic sodium methoxide, the best yield being obtained by 
using methyl methylenebismalonate (1 mol.) and methyl methyleoe- 


malonate (2 mols.). 

The constitution of the rftcyc^wnonane derivative, which can also ^ 
prepared by heating methyl malonate (4 mols.) and methylene ioaioj 

(3 mols.), or methyl cyc^tjhexan-l-one-2: 4 : 4:6-tetracarboxylate an 

methyl methylenemalonate, with methyl alcoholic sodium methoxide, 
i.s proveil, not only by the preceding method of preparation, but a bo 


by the following reactions. 


1 
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Methyl <iicyc/p-[l,3)3]-nonaD-2 : 6 -dione- 1 : 3 : 5 : 7-tetracarboxylafce 
develops a reddish-violet coloration with alcoholic ferric chloride, 
forms a pale green copper derivative and a crystalline disodium 
derivative, CjyHjgOjeNag, and possesses pronounced add properties, 
^ \i \ indicating that the substance is a cyclic 

(j;H./ 0 ( 002 Me)-YO ^-ketonie ester. By heating with water at 

CEj CHj 170—180“, it is converted quantitatively into 

/' 0 -C(CO 5 Me)-CH, dieyclo-[I, 3 . 3 ]-noo«re- 2 ; 6 -d!;oM-l,; 5 - 

' (annexed formula),™, p. 187—188“ 

colourless prisms or quadratic plates. This ester is insoluble in 
alkalis and does not develop a coloration ' with ferric chloride. 
However, it still contains two j8-ketonic groups because it reacts 

„„ „„ with hydnizine hydrate and with 

phenylhydrazine in glacial acetic 
l'“'^C 0 -C — respectively the 
CHj-CHj-C=N^^ dipyrazolone (annexe! formula), 

m. p. 300“ (decomp.), colourless 

piisies, and corresponding diphenyldipyrazohne, m. p. 270“, pale 
ysllow leaflets. 

The decompo-dtion of methyl <i«cpc/o-[l,3,3]-nonau-2 : 6 -dione- 
1 : 3 ; 6 ; 7-tetracarboxylate hy dilute alkali hydroxide is loo profoun i to 
be of any service, but by hydrolysis by aqueous barium hydroxide at 105“ 
and acidification of the resulting birium .salt, the ester yields 3 ; 1-di- 
iiuthyl 1 \ f)-dihydrogm dicyclo-[l,3,3]-rKmart-2:6-c!ion«-l ; 3 ;5 : l lelra- 
airhoxyhU, m. p. 205 — 207“ (decomp.), sm.dl prisms or needles, which 
gives a violet coloration with ferric chloride, regenerates the original 
ester, m. p. 163—164“ by treatment of its silver salt with methyl 
iodide, and is converted by heating into dioyclo-[l, 3 , 3 ].?iom?i-, 

i:i-dt(me-3:T-dicarboxylate, C,jfIjgOg. m. p. 136—137“, colourless 
prisms. The latter is soluble in alkalis, develops a reddish-violet 
coloration with ferric chloride, and forms a dipymzoloiie, CjjHuO.jN',, 
decomp. above 300“, and dipheuyldipyrazoloM, CjjHjoO.iX,. decomp, 
above 300“, thus indicating that the original dicydonomne derivative, 
pii.nLT_p, <7icy(;fo-[l,3,3]-nonan-2 : 6 -dione-l ; 3 ; 5 : 7- 

ttl,-tH yu tetracarboxylate, must contain four /3-keto-groups. 

CHj CHj CHj dicycIo-[l,3,31-.Voria«-2 ; 6-dione (annexed formuU), 
C0“CH-CEij P- P- I 8 O 72 O min., ihombic prisms, is 

obtained in about 34% yield by boiling methyl dio/clo- 
nonaoedionetetracarboxylate or methyl (/ic^c/onoDanedione-l : 5 -di- 
cai'buxylate with dilute hydrochloric acid, or quantitatively hy heating 
3:7 dimethyl 1 : S dihydrogeu (iicyrioiionanediocetctracarboxylate, or 
methyl d^c^oaonanedione-S : 7-dicarboxylat« with water at 200°. 
dic^c/oNonanedioae is volatile with steam, forms a dipheuylfujdrazone, 
^21^24^4’ *^“<1 a di-oxinie, m. p. 205—206° (decomp.), 

regular octahedra, and is stable to potassium permanganate, these 
reactions indicating that the substance is a dicyclic diketone. It 
con ensea very readily with alcoholic benzaldehyde, or cinnamaldehyde 
of a little concentrated sodium hydroxide, yielding 
^7-ditey/tde?iedicycIo{l,3,3]-womrn-2:6-f/iWe, m. p. 201 °, 

y yellow needles, and the dicinnanitflidenti derivative, 

P- 246°, pale yellow powder, which dissolve in concentrated 
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sulphuric acid with a pale yellow and orange-red colour respectively 
The significance of these alight colorations ia important, hccausj 
Wallach, Stohhe, and others have shown that the dibenzylidene and 
dicinnamylidene derivatives of cyclic ketones of the type 

develop intensely yellow and violet colorations respectively with con 
centrated sulphuric acid. Hence the inference ia drawn that only om 
methylene group is attached directly to a carboxyl group in the dicyc/o. 
nonanedione. 

The oxidation of dtcycfononanedione by warm nitric acid, D 12 
yields Guthzeit and Engelmann’s pentane-a/SSc-tetracarboxylic acid 
[anhydride, GjHjO„, m. p. 161“ ; methyl ester, CjjHjjOj, m. p. 
b. p. 210“/20 mm.). The formation of this acid proves that the 
diketono must have either the formula assigned to it by the authors 
(which is proved by the formation of methyl di'cycfononanedionetetra- 
carboxylate, and therefore indirectly of the diketone, from a substance 
already containing a cycfohexane ring [see above]) or the formula 

CHj<®°'>CH'CH 2 -CH<^®“>CHj; against the latter tells the 

fact that the formation of a cycfobiitane derivative has never been 
observed when there is a possibility for the reaction to produce a 
cyclohexane derivative. C. S. 

Quantitative Investigation of the Photochemical Trans- 
formation of o-Nitrobenzaldehyde into o Nitrosobenzoio Acid. 
Fritz VVeioert and Ludwig Kummeree [Ber., 1913, 46, 1884—1885. 
Compare this vol., ii, 370; Kailan, iUd., i, 61, 733).— A further 
criticism of Kailan’s work on this subject. F. B. 

Quantitative Investigation of the Photochemical Transforma- 
tion of o-Nitrobenzaldehyde into o Nitrosobenzoio Acid. II 
Anton Kailan (Tier., 1913,46, 2175 — 2179. Compare this vol., i, 51). 
— In reply to Weigert and Kummerer’s criticism (this vol., ii,, 3i0) 
that the titration of o-nitrosobenzoic acid using pbenolphthalein is uot 
trustworthy in presence of much o-nitrobenzaldehyde, the author shows 
that the method gives satisfactory results. J. C, \V. 

Bromination of Certain Ketones and of Some Secondary 
Hydroaromatic Alcohols. Fernand Bodeodi and Felix Tap.oitu 
[Compt. rend., 1913, 156, 1840 — 1841. Compare A., 1912, i, 6fi7).— 
Bromination was effected by the addition of a solution of the ketone or 
alcohol in carbon tetrachloride to an excess of bromine dissolved in the 
same solvent. After six hours, excess of bromine and carbon tetra- 
chloride were removed by means of a current of air. 

1 -MethyI-2-cycIohexanone yielded UtrahromoTnethylcjclohtxarmt, 
small, white needles, m. p. 105 — 107“, together with a small quantity 
of a mixture of tribromomethylcycfohexanones which could not be 
separated from one another, l-Methyl-2-cycfohexanol gave a poor 
yield of a mixture of trihromomethylcyclohexanones. 

l-Methyl-3-cycIohexanone was practically quantitatively converted 



OEaANIC CHEMISTHY. i, 873 

into a tribromomethyloyoiohexanone. The latter was very difficult to 
purify, but had m. p. 55—68°. 

l-Methyl-^"Cyc7obexanon0 yielded a telroiremo-derivative, white 
needles, m, p. 79°. The same substance was obtained from l-methyl- 
^.cyc/obexanol. 

1 ; 3-Dimethyl-4-cycfoh6xanone gave a Utrabromo-deTivSitive, "white 
prisro-s, m. p. 62—63°. 

The bromo-derivatives of the homologues of cyclohexanone are 
somewhat unstable. At temperatures slightly above their m. p.'s, they 
,re decomposed into bromine, hydrogen bromide, and bromo-phenols. 
pije same transformation occurs slowly at the ordinary temperature 
under the influence of light. H. W. 

Catalytic Hydrogenation of the Two Methylcycfopentanones. 
lliBUlt Godchot and Felix Tabourv {Jlull. A'oe. chim., 1913, [iv], 
13, 691 — 599).— It is shown that the reduction of the methylcyclo- 
peotanones by Sabatier and Senderens' method is i^uite analogous to 
that of cyciopentanone (A., 1911, i, 385 ; 1912, i, 34), the products 
being the corresponding methylcyc/«peDtanol.s and dimethylcyclo- 
pentylcyclopentanones, the latter predominating (compare Zelinsky, 
A„ 1911, i, 988). 

l-Methylcyclopentan-S-oneyields l-methylcyclopentan-S-o^pAenyfure- 
tkm, m. p. 82°, colourless needles from alcohol) and Z-ntelliijlcyclopenttjl- 
2'(or i']-methytcyc\optntan-6'-one (annexed formulte), D;' 0'9365, 

1'4700, b. p. 245°, a 
cnloiirle.ss liquid having an 
odour of menthol ; it yields 
a semtearbazone, m. p. 137°, 
crystallising in needles, and 
with hydroxylamine a pro- 
duct, m. p. 75—100°, which 
is probably a mixture of two stereoisomeric oximes. 

Attempts to prepare l-mctbylcj«:<opentan-2-one hy (1) the action of 
magnesimn methyl iodide on l-cblorocyciopentan-2.one and (2) the 
action of methyl iodide on eyefepentanone in presence of sodamide 
were unsuccessful ; the second reaction yielded cyc/opentylidene-3- 
nietliyl(’yclopentan-2^)ne, of which the oxime, m. p. 85°, colourless 
needles, and the semicarbazoite, m. p. 193°, were prepared. 

The 1 

■methylcycfopeDtan-2K)nercquired was prepared by Bouveault's 
method (A., 1900, i, 171). On reduction by uickel at 150°, 1-methyl- 
tyciopentau-2-ol, D’J 0-9238, ttp 1-4466, b, p. 146—147° (phenyl- 
ureikne, in. p. 84°), was obtained with 2-melhykyclopenti/l-'i'-methyl- 
cyiiopentan-Z'-one as a principal product. The latter has D[j 0-9238, 
% 1'4724, b. p. 239 — 241°, and is a colourless liquid with an 
odour of menthol ; it yields a semicarbazone, m. [i. 202 — 203°, crystal- 
lising from alcohol in needles, Looft (A,, 1894, i, 405) has already 
prepared a methylcycfopentanol, which may be identical with that 
described above. 'f. A. H. 

Ketimines. Charles Moubeu and Georges JItG.voNAC (Conyii. 

-I 1913, 166, 1801 — 1806). — The authors have succeeded in 


CllMe-CH/ XlHj-CHMo 


CHj CHjv _ 
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isolating a series of ketimines of the general formula CRjiNH, 
bromomagnesium derivatives of which are formed as intermediat, 
products in the preparation of ketones by the action of Grignjr^'j 
reagents on nitriles. 

For the preparation of purely aromatic ketimines, the solid prodim 
of the action of the aryl-nitrile on the jmagnesium aryl haloid i| 
brought, little hy little, into a mixture of crushed ice and 
chloride, the mixture extracted with ether, the ethereal solution dried 
and saturated with dry hydrogen chloride. The precipitated imije, 
hydrochloride is filtered, suspended in ether, and decomposed by dry 
ammonia gas. After removal of ammonium chloride, the imine is 
obtained by evaporating the ethereal solution. Mixed fatty-aromatii 
kelimiLe.s are generally mure readily decomposed by water, and their 
isolation is preferably effected by passing dry hydrogen clilorids 
directly into the ethereal suspension of the magnesium deriyatiyj 
The free imine is isolated from the hydrochloride so formed is thj 
same manner as that adopted for aromatic ketimines. 

Ketimines are generally oils or solids of low m. p. which yidj 
crystalline salts. The hydrochlorides dissolve readily in cblcrofotiB 
and are decomposed by water into the corresponding ketone anj 
ammonium chloride. 'I’he free bases are much less sensitive to the 
action of water than the salt.<i. Ketimines readily combine with 
bromine. They yield acyl derivatives which are .decomposed by tolj 
dilute hydrochloric acid with the formation of ketones. The constants 
of the following ketimines are given: Phenyl ethyl ketimine, 
CEtPbiNH, 

has b. p. lOl'S — 102'5713T) mm., Df 0'9902, l’fi476. Its ki/iro- 

cA/o«'c(« and acetyl derivative have m. p. Ufi" and 126° respectiyely. 
Phenyl pvpyl ketimine, has b. p. 09°/8 mm., DJ* 0'9751, aJJ 1'5353. 
Phenyl iwbutyl ketimine, b. p.l 13 — 114°/I2 5 mm., Df 0'9189,ii; l'52i0, 
Phenyl cyclo/isxyf ketimine, b. p. 135 — 138°/5 mm. Diphenyl ketmm, 
b. p. 127°/3'.5 mm., Dj* 1-0847, 1-6191. Phenyl o-tohjl ketimm. 

b. p. 136— 137°/4 mm., Df’ 1-0614, x’J’ 1-6065. Phenyl p-tjj 
ktliniine, m. p. 37°, b. p. 147°/5 mm,, 11“ 10617, n® T6097, Tfeiyi 
a-naphthyl ketimine, ui, p. 68—69°, b. p. 181-5°/4-5 mm.. H, W. 

Catalytic Formation of Benzophenone by Calcium Car 
bonate. Paul Sabatieb (dnof. Fie. Quim,, 1913, 11, 274— 27.i),- 
When the vapour of benzoic anhydride is passed over calcium car bonats 
at about 50ti°, betizette, benzoplicnonc, and traces of anthraquiuoiieare 
formed. U, J ', 3. 

Transformation of 2:6-, 2 : 4'- and 2 . 4-Dibromobenzo 
phenones into Bromofluorenones. PrsTSB J. JloN-rAaKEandJACoB 
Moll van Cuara.ste (Pec. Irav. chiin., 1913, 32, 164—173. Compare 
A., 1910, i, 42).— When 2 : 6-, 2 : 4'-, or 2 ; 4-dibromobenzoplietione is 
heated, hydrogen bromide is evolved, and a bromofluorennne formeil. 
Coucurrently a certain amount of bromination occurs, due apparently 
to the hydrogen bromide evolved, and, since different by-proilucta are 
obtained from 2 . 4'- and 2 ; d-dibromobenzophenone, it appears that 
it is the unchanged original substance which is thus affected. 
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/CO\ 

^,JjroJiio/luOT6ftonej ^8^4, p* 135^, b. p. ca. 395° 

/decoiup-). is obtained when 2 : 6-dibiomobenzophciioae is heated at its 

p, during two to three days. On reduction by means of sodium 
linalgatn in boiling alcoholic solution, it is converted into fluorenyl 
alcohol, to. p. 153°, whilst oxidation by concentrated sulphuric- acid 
aud mercuric sulphate transforms it into phthalic anhydride. 

When 2 : 4'-dibromobenzophenone is heated, it yields a mixture of 
uDch.snged material and two substances which can be separated by 
fublimation under reduced pressure. At about 170—180°, G-bromo- 
jluurencyits is obtained. After recrystallisation from berizene, it forms 
needles and plates, m. p. 165-5“, or compact crystals, m. p. 162-5°. 
After re solidification the latter melt at 165'5°, Keduction with 
sodium amalgam in boiling alcoholic .solution transforms it into fluoren- 
one, ni. p. 32°, whilst, when oxidised with concentrated sulphuric acid 
and mercuric sulphate, it yields phthalic anhydride. The residue 
obtained from the sublimation of 6-bromolluoreuone, when sublimed 
at about 225°, gives a dibromofluorenone, yellow crystals, 

m, p. 215'5 — 216°. 

When 2 ; d-dibromobenzophenone is treated in the same manner as 
the 2 : 4'-isomeride, it yields 6-bromolluorenone. The residue left in 
the sublimation apparatus, after repeated crystalli,«ations from benzene 
and alcohol, gives 6 : 8-dibromofluorenone, m. p. 225°. H. W. 


o/3'Unsaturated Diketonea. Otto Diels and Petee >Sharkoff 
{Btr., U'13, 46, 1862—1870. Compare A., 1911, i, 464).— Under the 
inllatnee of 33% aqueous potassium hydroxide, dimethyl diketone mon- 
oxime readily condenses with benzaldeiiyde, ciunamaldthyde and furfur- 
aldehyde, yielding oximes of a^-unsaturated ketones of the formula 
CHK,0U'L'(NOn)*0UMe, from which the (Oirespouding -ketones 
laniiot be obtained by any of the usual methods. Tlie removal of the 
oximlno-group may, however, be effected by distilling a mixture of 
the oxime with phthalic anhydride or succinic atibydridein superheited 
tteam, but the y-iold of uniaturated diketoi.e thus obtuiued is very 
small. 


dljryf mlhyl diketone monoxitue, CHPhiCII-C(N-UH)-COMe, pre- 
pared li'om beuzaldehyde and dimethyl diketone iiioiiuxime, ccystallises 
Iroui alcohol in long, colourles.s needles, m. p. 147° (corr.), and dissolves 
in aqueous alkali hydroxides, yielding yellow .solutions; with 33% 
potassium hydroxide it forms a potaesium salt. It is accompanied by 
an orange-yellow substancs, probably 

CHPh[CH,-CO-C(N-OH)-CH;cHPliL 
in. p. 216 — 220° {decoiiip.). 

That the condensation of the aldehyde takes place at the methyl 
group adjacent to the oximiuo-group has been established by the 
cmveisioii of the styryl methyl diketone luouoxime by boiling with 

Ynrh'iJH 

0 — — which, cryttallities in stout pri&nis, ra. p. 

tl- warmed with aqueous potassium hydroxide is 

-siormed into a aub$lance, m, p. about 264'' (decoinp.). 
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On treatment with oxalyl chloride in ethereal solution the ojim 
yields a compound, CHPhiCII-C{f!OMe)iN-0’OOOt, which crystalljj,* 
in colourless needles, m. p. 59°, and is decomposed by water with tt 
formation of cinnamic acid. The dibromidt of styryl methyl diheton* 
forms yellow crystals, m. p. 86“ and slowly decomposes when kept ' 

CKmamylidenediaetlyl monoxime (^-Uyrylvinyl methyl 
monoxime), OHPh:CH-CH:CH-C(N-OH)-dOMe, crystallises in slecde,' 
yellow needles, m. p. 148“, which become strongly electric when rubh^j’ 
give an intense purple-red coloration with sulphuric acid, and on 
distillation with phthalic anhydride in superheated steam 
cmnaniylidinediaceiyl, brownish-yellow needles, m. p. 49“. 

Furfurylideneiliacetyl monoxime (^-furylvinyl methyl dihtone 
oxime), G.HjO-CHiCH-qN-OHj-COMe, has m. p. 132“, and with 
strong aqueous potassium hydroxide yields a potassium salt, f, g 

Curcumin. VioTon Lampe and J. MitoBpzKA {Ber,, 1913 qg 
2235 — 2240). — The authors are endeavouring to confirm, by direct 
synthesis, the formula, CH 2 [CO-CH;CH-C 5 H 3 (OiMe)-OH]j, propoicii 
tor curcumin by Milob^dzka, Kustauecki, and Lampe (A., 1910 
i, 628), and with this object in view hare first of all turned their 
attention to the preparation of the parent substance, diciniiamojl. 
methane (IV), the synthesis of which was finally accomplished Iioiu 
ethyl cinnamoylacetoacetate by the method indicated in the following 
scheme ; 

(I) CIiPh:CH-C0-CH(00Me)-C02Kt 

(II) CHPh:Cll-CO-cnj-COMe + CHPh:OH-COCl-^ 

(III) COile-CHiCO-CHX'HPhjj-^ 

(IV) OH3(OO-CH:CHPh)2-bCH3'C05K, 

Cinnamoylacetom (II), prepared by hydrolysis and simultaneous 
elimination of carbon dioxide from ethyl cinnamoylacetoacetate (I), 
crystallises in yellow prisms, m. p. 86 — 88“ and develops a yellowish 
green coloration with sulphuric acid. Its alcoholic solution gives 
with copper acetate a green precipitate, and with ferric chloride a deep 
red coloration. When boiled with hydrozylamico hydrochloride in 
alcoholic solution, it <s converted into 3(or 5)-stynjl-5[or i)onelliyl- 

kooxazole, *(^^’^^>C'’CU:CHPh or ^^^C'CHICIlPbi which 

U It N 0"'^ 

crystallises in white leaflets, m. p. 92 — 94“. On successive treatment 
with sodamide and cinnamoyl chloride in ethereal solution, i; yields 
dicinnamoylacetone (III). This has m. p. 112—114°, gives tiie same 
reactions as cinuamoylacetoue with cupric acetate and ferric 
chloride, and yields strongly yellow, fluorescent solutions with sulphuric 
acid. 

Dtcinnamoylmelhune (IV), prepared by boiling dicinnamoylacetone 
with 50% acetic acid, crysWllises in bronze-yellow, prismatic needles, 
m. p. 144°. In its chemical properties it strongly resembles curcumin. 
Thus, it dyes cotton a pale yellow without a mordant, dissolves m 
sulphuric acid, yielding an orange-red solution having a yellow duor- 
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abR gives with copper acetate and ferric chloride in alcoholic 
aolutioo a gr^Q 'precipitate and .a deep red coloration reapactively. 
When boiled with alcoholic hydroxylamine hydrochloride it is converted 
.. • ,, CHPh;CH-C-CU. ^ 

3;5-diSfr2t^iaooa!asio7e, y_O>C-CH:0HPh, crystal- 

lising in almost coloarloas, prismatic needles, m. p. 170—172°. 

Attempts tn prepare ethyl dicinnamoylmalonate by the succe'ssive 
action of sodium and cinnamoyl chloride on ethyl malonate in ethereal 
solution led to the formation of etKyl 4-cinw<ti/iop7-l-^4e?iwf-A'-cyclo* 

„ rj- i- ^ 7, CPh-CO^^OO-CHICHPh 

^.Z-.Uxont-i-carboxylaU, [jjj_co>C<Go , which 

forma prismatic needles, m. p. 188 — ^189^^, and" is accompanied by 
tihyl l-pA«»^i-A^cyclopenien-3 : ^-dioiM-i carhoxylale, 

This crystallises in prismatic needles, m. p. 107—109°, and yields 
deep red alcoholic solutions. p, B. 


Diketones Obtained by the Action of Xylylene Dibromides 
on the Sodium Derivative of Phenyl isoPropyl Ketone, and 
their Decomposition by Sodamide. Ph. Doues.nii, {Oompl. rentl., 
1913, 157, 53—55. Compare A,, 1911, i, 719, and Haller and Bauer, 
A., 1911, i, 726). — 0 -, m-, and p- Xylylene dibromides react with the 
sodium derivative of phenyl isopropyl ketone in benzene solution to 
give the corresponding bis-(S-bmzoyl-^-m^h.y>,propMenzenes, 
CjH,(CHj-CMej-COPh)j. 

The or(4o-derivative is obtained as small, colourless crystals, m. p. 
68°, giring a diaeim, m. p. 240°; the meta in large, colourless 
crystals, m. p. 44°, giving a dioxim, m. p. 210°, and the para in 
colourless needles, m. p. 113°, yielding a diaxim, rn. p, 278°. All 
three of these diketones are decomposed, by warming them with 
Bodamide in xylene solution, into the corresponding bis-dimethyl- 
scetamides. o-XylyUntdiiadimethylacttamidt, 

C8H,(CH,-CMe,-CO-IlH2)„ 

is a colourless, crystalline solid, m. p. 130°; the fnsia-isomeride, 
colourless needles, m. p. 162°; and the pora-isomeride, m. p. 238°. 
They are all hydrolysed by heating with 50% sulphuric acid in sealed 
tub^ for six hours at 150° to the corresponding acifs having 
respectively m. p.'s 135°, 155°, and 217°. W. G. 


Di-iminonaphthol Hydroohloridea. III. Oswald JIillee 
(I Ruts. Phya. Cham. Soc., 1913, 45, 580—608. Compare A., 1911, 
i, 308, 465). — When crystallised from water and from alcohol, di- 
immouaphthol hydrooidoride shows diSereut solubilities iu 50% aqueous 
uleohol. Further, whilst hydration in neutral aqneous solution of the 
salt obtained from water gives yields of amino-a-naphthaquinoae 
varying regularly with the temperature, the hydrochloride separated 
rom alcohol always yields smaller and inconstant proportions of the 
imnone owing to the simultaneous formation of a third amino 
taphthaquinone or /3-oximinonaphthol. 

VOL. CIV. i. q „ 
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From these isomeric di-immonaphtbol hydrochlorides amuo, 
separates identical bases, bnt dissociation into base and hydf,). ' 
chloride is peculiar to the normal or o-aalt ; the jS'-saltj which 
not dissociate, decomposes immediately into |8-ox:iminonaphthol 


The decomposition of the hydrochlorides in aqueous solotioj 
proceeds normally at temperatures up to about 60°, beyond which the 
primary products of the reaction yield two secondary products ; fn 
dark blue colouring matter, which results from the condensatioti 
a-oziminonaphthol and dissolves in alcohol, giving a blue solutiog 
with an intense brick-red fluorescence; it dissolves in varying degree 
in the products of the reaction, and of the product obtained at 94 ° 
forms about 0’6% (2) 2-Hydroxy-a-naphthaquinone, which is forn,j 

by hydration of the amino-group of aminoquinone, •NH^h-HQ- 
•ONH,. The velocity of this hydration differs for these thrfj 
quinones, being almost negligible for amino-a-naphthaquinone, onlt 
slightly greater for /S-oximinonaphthol, and more or less considerable 
for a-oximinonaphthol. Hence, when the hydration is continued for 
only ten hours, it may be assumed that the 2-hydroxy-B.iiaphtba- 
quinone Formed is derived entirely from a-oximinonaphthoI. 

The actual amounts of the three primary products of the reaction 
are calculated from the equations : (I) amino-a-naphthaquinnne * i ± 
0'046o -f 0'84 ; (II) a-oximinonaphthol = /8 - 0'046o - 4'20 -t 0'247, and 
(III) /3-oximinonaphthol = /J' -0'47)?/1004-4'20, where a, js, uj f 
are the experimental quantities of the three products per 100 grams of 
the hydrochloride. 

When crystallised from dilate hydrochloric acid, all the diSetent 
modifications of the hydrochloride are converted into one and the satni 
form, identical in its decomposition products with that obtained hj 
repeated crystallisation of the crude salt from water. This salt 
termed the .d-salt, is the one mostly employed in the present 
investigation. 

In the decomposition of the hydrochloride (.d-salt) by acid, the 
yields of amino-a-naphthaqiiinane and of a-oximinonaphthol obtained 
are diminished by repeated crystallisation from either water or acid, 
and the eame is the case with the amount of a-oximinouapbthol 
converted into hydroxynaphthaquinone and colouring matter ; on the 
other hand, the proportions of )J-OKiminonapbthol formed gradusllj 
increase. By two or three crystallisations from 95% alcohol, the 
jl-salt is transformed into another, which has constant properties and 
is termed the .ff-salt. If the conversion of the B-salt into the i-salt 


by crystallisation from JV/lO-hydrochloric acid is determined by 
absorption of the acid by the salt, the inverse change consists in the 
gradual removal of the acid from the salt under the influence of the 
solvent. The A-salt mnst hence contain, n^ only chemically com 
hined, non-esterifiable acid, but also a certain amount of acid ic 
another form of combination, and capable of esterification by the 
action of alcohol. 

The change produced in the il-salt by crystallisation is also effected 
by prolonged heating or by remaining over sodium hydroxide. 

From these results it appears highly probable that the principjl 
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part in transfonnatioDS of di-iniiiioiiaphthol hydrochlorides is 
played by traces of free hydrochloric acid fixed by the crystals on 
their formation in an acid solution, the maximum and minimum 
(aero) of such fixation being represented by the A- and S-salts 


The composition of the 5-salt having been found to vary with 
the acidity of the surrounding medium, a C-salt, the acidity of which 
remains constant, was prepared by suitable heating and crystallisation. 
Tfhen this salt is heated with dilute hydrochloric acid solutions of 
different concentrations, it is found that the transformation gf the 
j-salt reaches its limiting value witb 0018 mol. of hydrochloric 
acid per mol. of C-salt, further addition of acid producing no extra 
increase in the yield of amino-a-naphthaquinone. The amounts ol 
(1) amino-o-naphthaquinone, (2) a-oximinonapbthol, (3) /3-oximino- 
naphbhol, and (4) 2-hydroxy-a-naphthaquinone obtained with different 
concentrations of hydrochloric acid are shown in the form of curves. 
The second and third curves are approximately straight lines and are 
therefore in good agreement with the law of mass action. Curve (1), 
however, rises at firat rapidly and then gradually to a limit, its 
course being closely similar to that of an adsorption curve. It seems 
therefore, that when di-iminonaphthol is crystallised from water 
containing free hydrochloric acid, the latter is adsorbed to some 
extent on the faces ot_ the crystals. Thus, adsorption in a hetero- 
geneous system is not limited to substances in a colloidal state, but 
(akes place also with crystalloids. 

Further experiments show that in a 1% solution of the 5-salt 
maintained at 94'5°, two processes occur simultaneously; (1) decom 
position of the normal d-salt in 0 66% solution, with formation of 
0 - and ;3-aminonaphthaquinone3, and (2) decomposition of the /S'-salt, 
not yet isolated, in 0*33% solution, with formation of /3-oximino- 
naphtbol. 

^Oximinonaphthol crystallises in shining, flat, i eddish-brown 
needles having the same composition as the o-compound. 

The two isomeric di-iminonaphthol hydrochlor d s are regarded as 
having the structures : 


(“) CeH,< 


.CO*C(NHs) 


The following salts of di-iminonaphthol have been prepared ani 
analysed: the normal sufpAoic, (C„H,0N2).,H,S0,,4H,0 ; the ocio 
»cei»(e, CjjHjOJIj,2CjH^Oj, and the normal acetate, 

CijH,ONj,CjH,Oj,a:H„0. T. H. P. 


PsEirFEB [and Ph. Fischee, J. Kuntner, 
A 1913> 398, 137—196. Compare 

I a ^^1 main object of the paper is to show that in 

ydroxyketones and hydroxyquinones, particularly of the anlhra- 
pinone series, the formation of normal salts occurs quite differently 
bom that of internally complex salts, 
be author has already shown in connexion with his theory of 

3 ft 2 
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halochromy (A., 1911, i, 788) that carbonyl compounds and sta,,; 

chloride form additive compounds of the type Cl iir 

* >0;CEK'- Wia 

the feetone or qumone contains a hydroxyl group in the 
position to the carbonyl group, a substituted compound is 

which IS represented by the formula '^?_^>SnClj, and is dogj] 

related to the tin lakes (&c. cil). The correctness of this vie, i! 
sup^rted by the following new facts. AceteiAenone, bensophe„„ ' 
xanthone and p-methoxychalkone form with stannic chloride add ? 
compounds of the first type, whilst their o-hydroxy-derivativer ] 
substitut^, internally complex salts of the second type. The (nl 
tion of the substituted compound is preceded by that of the addil 
compound beause in the cases of o-hydroxyacetophenone, resa 
phenone, and benzylidenepaeonol, the additive compound, 

can be isolated ; by loM^of hydrogen chloride, it changes to Ih 

internally complex salt, ^>^;o>SnCl.. So also, alizarin diaetkyl 

ether and stannic chloride in dry benzene at the ordinary temperatar. 

yield 014811... which is converted by wsrniB, 

II ^ 

into methyl chloride being evolved. 

The theory that the SnCI, compounds are internally complex salts 
coaming Sn...O IS supported by the fact that the colours of ties 
sutetances are m h^mony with the generalisations made with respetl 
to the colours of SnCl, additive compounds {loo. c'A); for example, iol 

^0— SnOL 


case of resacetophenone derivatives, OMe-C,H <C 


‘CMeiO 


is colour- 


less • 

less, tUfh.OH ^1^^^ ,8 orange-yellow, and 

. 4 0 .,. ® 8“0L 

IS orange-r^. The yiolet-black colour of the SnCl, compound ol 
a izarin (and also of alizarin ^-methyl ether), in comparison with tin 
red colour of the SnCl, compound of 1-bydroxyanthraquinnne, is in 
apeement with the rule that in halochromatic substances the preseucs 
of a hydroxyl or methoxyi group in the meta-position to the carbonyl 
group causes a deepening of the colour (foe. cU.). 

Only o-hydroxyketoues and o-hydroxyquinones yield SnCl, sab- 
J bhe m- and p-hydroxy-isomerides form SoCI, 
additive compounds of the normal type, o-, m-, and p-Hvdroiy- 
Metopbenones, benzylidenepaeonol (2-hydroxy.4-methoxyphenyI stjryl 
,»^etone), phenyl o-hydroxystyryl ketone, 1-, 2-and 4-hydroxyxanthoijes, 
alfvjj 2'hydroxyantbraquinon68 have been examined ; of thest. 
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■ore 


|rss5=.‘:,-r“nsi. '.Es”"””' r 

mpoucde, not disubatituted SnCl, compounda aho 
,e hydrojyl group in the ortho-positC to ’the ra^rh 
jncerecd ili the formation of the inCnally eoJLx SnO^ i!™”^ 
TheSnOsderivativea of o-hydroiyketone^ and of o hv^’ ‘■• 

.iog internally oomplei aalts, muat be cloaely related^tl7hI^“'T°tf 
these substances, which are typical renresentatrl* ■ ‘i'' 
nplei salte (Tschugaeflf, A., 1907, i, 17 392 8'ln ■ w* ’ntei’nally 
441). On the fibrt these lakes do not conteb 
must be derived from the author's compounda sim^^'y rep' al 
lent of chlorine by oxygen or a hydroxyl group'; C„H <^^SnCl, 
0-Sn0(0H) ' ‘"^CEiO 

^ «>>0W3 that the SnCI, com- 

cunds are converted into tin lakes by hydrolvaia Ts 

sr 4 “ls ~ 

‘Ths'clt''^' u''" 

ontaioing a hydroxyl '““Pounds-only dye., 

flirooiophoric group are mordant Htm I- P®’^‘'P®®*tion to the 
Sleimming {ZeiUck. Farb. Ttzl-ckem ^1904 Tsss? 

ffeece it might be anticipated that 
»ncerned in the formation*^ of the norTnaU^ll^'^'”'p 
tat this is not so; 1-hydroxvanthran Experiment shows 

pyridine salts ’in h Jt pSXat^' hvd 
' ■f'‘'‘‘‘^‘*‘'‘’*y»°thraquinone, alizarin 1 • 7 
"d purpunn form pyridine salts tho ' ^^f'''’^>'®”*'^raquinone, 

<‘^'1 being equal to thrni.rh.r r n T’’'’’, Pyridine molecules 

»««on to f carbonyl gLV ^ 

"r„‘‘‘; arTeS rned” wh* 

® hydroxides of the alkali tnd the rikT'^'’’ 

* «■ ®“<i •'-bydroxvl nrc” V, rract with 

Mroxyanthraquinone^ dlsotee F®f«rably with the former; 
‘'.7®te,whilst\.hXxyrn^ P- sodium’ 

follows from f),i y®““raqmDone does not. 

the preceding that hydroxyl groups in the ortho- 
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position to the carbonyl group are concerned in complex salt formation, 
whilst the production of normal salts is due primarily to hydroxyl 
groups in the meta-position, normal salt formation at an o-hydroxy] 
group being a secondary . effect. This is readily explicable. Ti,j 
hydrogen atom of the o-hydroxyl group is attached co-ordinatively tj 
the oxygen atom of the carbonyl group) and therefore ifs acidic 
function is weaker than that of the hydrogen atom of the hydroxyl 
group in the meta-position. Normal salt formation, therefore, occurs 
firstly at the m-hydroxyl group by the addition, in accordance with the 
modern view of the phenomenon of neutralisation, of the hydroxide, 
with the formation of an aquo-salt which then loses water. 

The compounds obtained by the action of stannic chloride on hydroxy- 
acetophenones, hydroxychalkones, hydroiybcnxophenones,and hydroxy, 
xanthones are desdribed. The production of a SnCl, additive coin- 
pound or of an SnClj substituted compound, and also the colours of the 
products, are quite iu accordance with the rulfs previously stated 
except in the cases of quinizarin and purpnrin which yield the 

compounds and* 

respectively. 

The following suhtaneti have been prepared by warming He 
carbonyl compound with stannic chloride, alone or in the prcBeace of 
dry benzene : OMe-CjH,(OSnCl,)-COMe, m. p. about 235°, almost 
colourless leaflets containing from paeonol ; 

COjMe'C,H^-OSnCl„ 

m. p. 230'’, colourless leaflets, from methyl salicylate ; 

COjEt-CeH.-OSnCl,, 

m. p about 220°, colourless leaflets, from ethyl salicylate ; 

NHj-CO-CjH,-OSdCI,. 

m. p. about 260°, white crystals containing JCjHp from salicylamide ; 
OH-OjH3(OSnCl8)-COPh, m. p. 295—297°, yellow crystals containieg 
JCjHj, from resobenzophenonO ; OMe'CjHj(OSnCl5)’COPh, m. y, 
about 262°, yellow crystals, from resobenzopbenone methyl ether; 
OH-CsH^-CO-CjH.-OSdCI,, m. p. 294—296°, yellow leaflets, from 

,5 2:4'- dihydroxyben^zophenone ; C,jH,<C^J^^CjH,'OSuCl3, m. p, 
282 — 284°, yellow crystals containing JCjH,, from 1-hydroxy- 
xanthone; SnCl„2C,H,<^^,H3-OH, m. p. 239°, yellowish-brown 

powder, from 2-bydroxyxanthone ; SnCl4,C,H,*C^^CjH3‘OH, m. p. 

about 230°, yellow crystals, from 4-hydroxyxanthone {m. p. 242 °, 
not 224° as stated in the literature); 

OMe-CjH,(OSnCl5)'CO-CH:CHPh, 
m. p. about 278°, orange-yellow, crystalline powder, from benzyliden®' 
pxeonol : OMe-CeH,{OSnCl3)-CO-CH:CH-CeH,-OMe, m. p. indcflaiteat 
about 250°, orange-red crystals containing il’sHj, from p-anisylidene- 
paeonol; 0Me-0,H3(0SnCl,)-C0*CH:CH-CjH,:0,:CHp decomp- above 
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,jlQO oraDge-ted crystals contetuing from piperonylideaepaeonol ; 

p H brownish-red powder containing • JCjHj, 

from l-hydroiyanthraquinone ; C,H^<C^^C 5 Hj(OH)'OSnCl 3 , violet- 
black, crystadine powder containing JCjHj, from alizarin ; 

CeH,<^^C,H3(OMe)-OSnOl3, 

violet-black powder containing from alizarin ^-methyl ether ; 

C "***’ ®''y‘'*“dline powder, fromquinizatin ; 

(OH)<^^]>SnCl 3 , almost black, crystalline powder 

containing CgH^ from purpurin ; SnCl 4 ,C 5 H 4 <^y>C 3 H 3 (OMe) 3 , 
brownish, or golden-yellow leaflets, from alizarin dimethyl ether; 
SnCl(, 2 CjH 3 <^Q>C,Hj(OMe)j, m. p. 242 “ brownish-orange leaflets, 
from hyatazarin dimethyl ether. 

In addition to the normal pyridine salts of the hydroxyanthraquinones 
mentioned, the fallowing have been prepared ; 
CH3<C0-C,H3(0H)3,C3NH3, 
colourless crystals, from resacetophenone ; 

03 H 3 -C 0 -CeH 3 ( 0 H) 3 ,C 3 NH 3 , 

m. p. 58 °, colourless plates, from resobenzophenone ; 

OH-aH3<;5^,H,-OH,C5NH3, 


jellow needles, from euxantbone. 


C. S. 


Some Derivatives of Aceantbrenequinone and X : 9-Anthra- 
cene. M. Kaanos {B«r., 1913, 46, 2086 — 2091). — The action of 
aceatithrenequiuone with an equimolecular proportion of hydroxyl- 
amine hydrochloride and a half-molecular proportion of sodium 
carbonate in the presence of alcohol at water-bath temperature, yields 
ammikrtMijuinoMOxifnt, 

ch{ ^o-co or ch( - )c-c:noh 

CO ’ 

jellow prisms, m. p. 251° (decomp.), which dissolves in sulphuric .acid 
to a brown colour clanging to red on warming. When caused to 
undergo the Beckmann rearrangement, by heating for several hours with 
hydrogen chloride in acetic acid solution, this substance forms anlhra- 
C H 

c3ns.l;9-*c®r6oxyfmids, Ch/ — ^C-CO p 

CgHj — ^ CO 

293 — 294°, wliicb is reducible by alkalioe reducing a^^ents to a yellow 
solution, and dissolves in sulphuric acid to a beautiful red solution 
which Buoresces slightly ; there are obtained simultaneously anthruMne' 
1 .^-dmrboxylic acidj which readily passes into its anhydride^ in. p. 
289— 290° {raei/iy/ ester, m, p. and also o?t(/irooejw-l : 
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hmylamio acid, which in the free state rapidly passes into the 
imide- its solutions in alkali exhibit a beautiful sky-blue fluorescence; 
the sodiftm and silwr salts were analysed. Endeavours to methylate the 
remaining carboxylic group of the acid amide by means of methyl 
sulphate yielded anhydride of 


amaUi OH 


"^CeH/cO- 


;C-C(OMe)^^ or 


CH 


■carhoxyl 

r/ 

\c.H/c(OMef^' 


m. p. 170-171“ . . . . . V, • .-f, . 

Anthracene-1 ; 9-dicarboxylimide is obtainable in thTOretical yiell 
by warming aceanthrenequinoneoxime with sulphuric acid for about a 
halt-hour ; heating with potassium hydroxide and a lito water at 
200—230“ converts the imide into a green dye, this on 

reduction by hyposulphite yields a red vat which colours cotton 
reddish-violet, passing on exposure to the air to a beautiful green, 
Similar dyes can be product from halogen-substituted aceanthrene- 

"^"^iTar examination of the action of malonyl chloride on anthracene 
(compare Freund and Fleischer, A., 1910, i, 490; Liebermann and 
Zsuffa A. 1911, i, 202) it is found that the condensation 


product is anthracene l :9-indandione, CH 


,^2!^.c-co. 




-CO' 


.>ch;' 


red powder, m. p. 280“ (decomp.) with previous blackening, which in 
sulphuric acid gives a carmine-red solution with a strong fluorescence; 
sodium salt, red leaflets. On oxidation with alkaline potassium 
permanganate solution, it produces ant hraquinone-1 -carboxylic acid. 
When heated with benzaldehyde at 130°, condeusation occurs with 

/Ce^i' 


formation of the bemylidene derivative, CH; 


'^C, 




■7^ ^®>c:cHPh, 
-CO 


a brownish-red powder, decomp, at 290°, which gives a reddish-violet 
solution in sulphuric acid. D- 7^- 

Influence of Constitution on the Kotatory Power ot 
Optically Active Substances. V. Keto-enolio Transforma- 
tions of Derivatives of Menthyl Acetoacetates. Hans Eopi 
and Edoabd Leszingek (Annalmt, 1913, 398, 372 — 378),--i-Menthjl 
d-phenylacetoacetate exists in the .solid state as the ketonic mcdifica- 
tion In benzene it is initially dextrorotatory, but in course of time 
becomes Imvorotatory as the change to the enolic modification proceed! 
and the i-mentbyl group becomes the only source of optical activity. 
It has previously been shown that the rate of transformation 13 very 
variable, and been suggested that this variation is caused by the preseiice 
of catalysts such a.s the alkali in the glass vessel. This h^othesis has 
now been proved. A 9-958% soIution,Df 0-8891, ^ " 

acetoacetate in benzene containing a trace of piperidine had + zo 03 
initially and a final constant value, [a]» -67-20“ after ten hours. A 
similar solution (c = 10-02, D =0-8896) containing a drop of pipendi™ 
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had initially [o]» +26'23°, and a final constant value, - 67-00'’, after 
■oht minutes. Within certain limits, the velocity of the keto-enolic 
chans® 1® ® function of the concentration of the catalyst. 

j jjgnlhyl d-benzoylphenylacetate exhibits a constant rotation in 
benzene ; also, its alcoholic solution does not develop a coloration with 
ferric chloride. Hence the stability of the ketonic modification is 
oreatly increased when the methyl group in menthyl phenylacetoaoetate 
is replaced by a phenyl group. However, again the presence of a trace 
of piperidine increases the velocity of the change from the ketonic 
to modification because a solution (c = 9'98, Df 0-8924) of 

/.menthyl d-benzoylphenylacetate in benzene containing a trace of 
piperidine has [a]^ +20-76'’ initially and -62-83” after eighteen 
hours. l-l- 

Cardol Leopold Spiegel and M. Corell (Ber. Dent, pharm. Ges.,. 
1913 23, 356 — 378. Compare Spiegel and Dobrin, A., 1896, i, 653), 
—Cardol can be distilled in superheated steam or under reduced 
nieasure. In the latter case the principal fraction has b. p. 
lj0°/3 mm., but is of variable composition, as shown by the analysis 
of two specimens. It is named upoeardol, and its reactions with 
bromine, ozone, permanganate, nitric acid, and on distillation with 
jinc dust are described. In most cases these do not lead to well- 
defined products, but the zinc dust distillation yielded ethylene, 
propylene, 1 : 3-butadiene, and a »vh»Umct, CjjHjjO, m. p. 10°, b. p. 
98—100714 mm. 

In addition to opocardol a fraction, b. p. 200 — 220°/2— 5 mm., is 
obtained. T. A. H. 

Constituents of Ethereal Oils. Budesmol and its Deriv- 
atives. Globulol. Friedrich W. Semmler and Ernst Tobias (£«-., 
1913, 46, 2026 — 2032). — The authors have carried out a series of 
experiments on the sesquiterpene alcohols, eudesmol, which is widely 
distributed in eucalyptus oils, and globulol, which occurs in the 
ethereal oil from Eucalyptus Globulus. The former has been in- 
vestigated by Baker and Smith, who consider it to be an oxide having 
the formula CjpHjjO, and describe a dinitro-derivative, CioH„(N 05)20, 
and a dibromide, Cj^Hj^OBrj. The authors, however, are led to the 
conclusion that it is a bicyclic sesquiterpene alcohol, CjjHjjO, 
containing one double bond. 

Eudesmol has b. p. 156°/10 mm., D” 0'9884, ii'J) 1-516, m. p. 78° 
(Baker and Smith give m. p. 79 — 80°), [a]? +31°2r in chloroform 
solution. When boiled with acetic anhydride and sodium acetate, it 
yields eudesmol acetals, CHj-COj'CjjHjj, b, p. 165 — 170°/11 mm., 
D» 0-9933,n“ 1-49204, [a]? + 31°. 

Bihydroeudeimol, C^Hj^O, b. p. 155 — 160°/12 5 mm., m. p. 82°, 
is obtained when an ethereal solution of eudesmol is reduced by 
hydrogen in the presence of platinum. When treated with sodium 
acetate and acetic anhydride, it yields the corresponding acetals, 
b. p. 158-164°/10 mm., D« 0-9776, n“ 1-4788, [af^+ 13°, from which 
dihydroeiidesmol ia recovered unchanged after saponification with 
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alcoholic potassium hydroxide. When boiled with absolute formic 
ncid, dihydroeudesmol yields diiydroeudtment, CjjHjj, b. p 
126—130710 irm., D” 0-9067, 1-48762, [a]„-7°. 

Eudesmene, CjjFj,, obtained when eudesmol is heated with 90»/ 
formic acid, has b. p. 129 — 132710 mm., D® 0-9204, 1-5073?” 

[o]B-t-497 and is thus apparently a membir of the sesquiterpenes 
derived from hydrogenated naphthalenes. It yields a characteristic 
(iihydroMoride and dihydrobromide. The former, m. p. 79—80°, ig 
obtained either by treatment of eudesmol with a saturated ^utinn 
of hydrogen chloride in glacial acetic acid or by passing hy||ogen 
chloride into eudesmene dissolved in the same solvent. The hydro- 
carbon is regenerated when the dihjdrochloride is boiled witli 
alcoholic potaasium hydroxide. The dihydrobromide, m. p. 104 — 105° 
can be prepared by precisely similar methods, and also gives eudesmene 
when acted on by alcoholic potassium hydroxide. 

When treated with zinc dust, eudesmol gives a small quantity of 
the hydrocarbon, CjjHjp, but is mainly converted into eudesmetis. 
The latter substance is also obtained when phosphorus pentachloride 
reacts with eudesmol. Oxidation with ozone or potassium per- 
manganate did not le.ad to dehnite results. 

Globulol, CisHjjO (compare A., 1904, i, 604), has_ b, p. 2837755 mm. 
It differs physically from eudesmol, but, possibly, similar relationships 
exists between the two alcohols as between borneol and ieoborceol ; 
otherwise they are chemically different. When treated with dehy- 
drating agents, globulol yields a hmquiterpent, CjgHjj, b. p, 
102-10376 mm., 247—2487748 mm., [»]» - 55“48', 1-49287, 

I)'” 0-8956, and a i sfsquiUrpene, b. p. 265-5—2667750 mm,, 

Od + 58°40', >*'2 1-50602, D’° 0-9236. The latter is possibly identical 
with eudesmene. H. W. 

Determination of Constitutions in the Oamphene Group. 
V. Ossus Aschan (Annaltn, 1913, 398, 299 — 313).— Since Auwers 
has recently upheld, on refraciometric evidence, Wagner’s formula for 
camphene, the author has examined two carefully puri6ed specimens 
of the hydrocarbon. These have been obtained from American and 
Grecian turpentines respectively, through the pinene hydrochlorides. 
Each has been twice recrystallised from methyl alcohol (whereby the 
m. p. is constant), and Bnally distilled over sodium iu a vacuum. The 
camphene from American turpentine has b. p. 158 — 158-5°, m. p. 
43_43-57 I)f 0 8486, xf 1-46048, and [a]i) + 17-95° in benzene. The 
camphene from Grecian turpentine has b. p. 157-2 — 157-97742 mm , 
m, p. 46—47°, d;’“ 0-#446,».S 1-45641, and [o]^ -4 74-55° in benzene. 
The molecular refractions, 43-98 and 43 85 respectively, are in close 
agreement with the value, 43-91, calculatfed for the seniicyclic 
formula. 

The formula ^ J>G(CO,H)-CMe;-COatt previously assigneii 

by the author (A., 1910, i, 710) to the lactone-dicarboxylic acid, 
m. p. 256°, obtained from dehydrociimpheuic acid, is now proved to be 
ipcpirect. The lactone dicaiboxylic acid is reduced to wocainphorciitc 
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acid by hydriodio add, b. p. 127—128°, at 170—180°. Since the 
„glitutioa of isocamphoronic acid ia 
“ COjH-CH,-CM0,-CH(CO,H)-CHj-CO2H, 

and the lactone-dicarboxylio acid yields formic, anocinic, and iaobutyric 
acids by fusion with potassium hydroxide, it follows that the hydroxy- 
-id from which the lactone-dicarboxylic add is derived must be • 
COjH-CH(OH)-CMej-CH(COjH)'CH 2 -CO,H. 
gy boiling with hydriodic acid, by heating with 40% hydrogen bromide 
iAlajjial acetic acid, or with concentrated sulphuric acid at 100°, or 
with ^Wrochloric acid at 170 — 180°, the lactone-dicarboxylic acid is 
changed into a stereoisomeric lacloM-diearlox^lk add, m. p. 

jg5_-186°, large prisma. Such stereoisomerism is possible only when 
jtltast two side-chains are present attached to different carbon atoms’ 
of the lactone ring. Hence the constitutions of the two lactone- 
jc acids are represented by 

On account of its sparing solubility, the isomeride, m. p. 256°, is 
regarded as having trans-conBguration. 

The author is of opinion that Wagner’s formula correctly represents 
the constitution of camphene. If this is the case, it follows from the 
preceding work that a transformation must have occurred in the 
carbon skeleton during the oxidation of camphene by alkaline ' 
potassium permarganate. C. S. 

Bornylene and Ethyl Diazoacetate (with a Nomenclature 
for Tricyclic Carbon Ring Systems). Eduard Buchkkb and 
WiiuELK Weioakd 1913, 46, 2108— 2117).— The constitution 
of campbene has recently been demonstrated in a purely chemical 
manner by the action of ethyl diazoacetate, and the same method 
is now applied to bornylene (this vol., i, 376). The results 
ipdioato that this reagent is of especial value for distinguishing 
between hemicyclic and endocyclic ethylenic linkings in terpene 
molecules. 

The bornylene applied in this investigation, obtained from borneol 
through the corresponding methyl xanthate compound, was possibly 
not quite pure, as its optical activity was somewhat lower than that 
recorded in the literature ; the impurities, however, could not be of 
such a nature as to affect the trustworthiness of the reaction with 
ethyl diazoacetate. A solution of ethyl diszoacetate in a little 
borneol was gradually introduced into a mixture of borneol with a 
little copper powder at 150° ; the reaction is more sluggish than with 
camphene, but fractional distillation of 
the product separated methyl 4:5: 5-fri- 
»n»<7tyZtricyclc-[0,1,3 **, 2] ocIan«-2 cor6- 
oxylate (annexed formula), a colour- 
less oil, b, p. 136 — 137°/22 mm., 

' ‘ ' DJ' 1'02S3, «„ 1'48337. -8-72°. 

% hydrolysis with alcoholic potassium hydroxide, the corresponding 
Mid is obtained, leaflets, m. p. 137°; calcium, barium, lead, and 
tSm salts, colourless, insoluble substances ; amide, needles, m. p. 174° 


‘CH.-CH-CH, 

I ^ • 

I sCMej 

OH/CMe-dR’ 


l.'> 


.CH-COAle 
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GH,-CH— CH 


CMej j| 

-CMe-CH 


CH, 


When the acid is heated with an acid solution of potassium per. 
manganate, oxidation slowly occurs with formation of an oily 
substance, trans-eycfopropane-l : 2 : S-Wcarboxylio acid, which\.very 
gradually crystallised. The identity of this acid was confirmed by 
the preparation of the silver and calcium salts and of the methyl 
ester, the m. p., 56 — 67°, of which was unaffected by admixture with 
a specimen of synthetic origin. These results are 
in accord with the annexed usual formula for 
hornylene. 

The paper includes an authorised extension of 
von Baeyer’s scheme of nomenclature for dicycllc 
systems to tricyclic ones. Each tricyclic system contains two 
tertiary or quaternary carbon atoms in the ring, which are linked by 
bridges of carbon chains ; these bridges, of which there are four in 
each tricyclic system, are represented by numbers which represent the 
number of atoms in each ; the grouping of these 4 num||^s con- 
stitutes the “characteristic”; if these bridges do not extend between • 
the same carbon atoms in each case, the numbers representing the 
carbon atoms which act as origin and extremity of the bridge must 
be appended to the corresponding number in the characteristic. 
The application of this scheme can be seen in the above description 
of the condensation product of hornylene and ethyl diazoacetate. 

D. r, T. 


The Synthesis of the Olucosides of the Terpene Alcohols 
by means of Emulsin. Juho Hamalainen {Biochm. ZtiUch., 181.3, 
52, 409 — 411). — Tlie author has shown (this vol., i, 497, 639) that 
certain glucosides of the terpene alcohols are readily hydrolysed by 
emulsin. It seemed therefore possible that synthesis could be effected 
by the same agency. He has succeeded in obtaining in small quantities 
synthetically the following glucosides, by allowing the alcoholic solu- 
tions of dextrose and the alcohol to react in the presence of emulsin in 
ethyl alcoholic solutions : i-fenchyl-d-glucoside, r-wohorneol-i-glucoside, 
and f-borneol-d gluooside. The formation of these glucosides can 
explain the action of emulsin in producing glycuronates of terpene- 
alcohols when injected into animals. A synthetic action of the ferment 
seems more probable than the formation of an anti-substance, as 
suggested by various investigators. S. B. S. 

Synthesie of /J-Qeranylgluooside by means of Emulsin ; Its 
Presence in Plants. Emile BoouquiiOT and Marc Bridel (Comfi 
nnd., 1913, 157, 72 — 74). — P-Geranylglucosidt is obtained by the 
action of emulsin on a suspension of dextrose in geraniol saturated with 
water, or, better, by its action on a solution of the alcohol and sugar 
in acetone and water. It was separated by the usual method (compare 
this vol., i, 663), and obtained as a colourless liquid, [o]p - 25°49', not 
reducing Feliling’.s solution, precipitated by basic lead acetate, and 
rapidly hydrolysed in aqueous solution by emulsin. A glucoside 
similarly hydrolysed by emulsin to dextrose and geraniol and pro 
cipitated by basic lead acetate can bo extracted by alcohol from 
Pelargtmivm odoratmimum. W, G 
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Cerebronic Acid. III. Its Bearing on the Constitution of 
]jignooerio Acid. Ph(ebu3 A. Lsvese and C. J. West (/. Biol. 
Che«i., 1913) 15) 193 — 195). — Cerebronic acid yields a normal acid of 
34 carbon atoms which is identical with lignooeric acid. W. D. H. 

Azafrin. fell. Oabl LmaEaiiANii and W. ScniLLEa (B«r.,‘1913, 
46, 1973—1986. Compare A., 1911, i, 391).— Although atafrin and 
bixin (Hasselt, A., 1911, i, 550) both give blue solutions in con- 
centrated sulphuric acid, they are not identical. This is now shown 
by the fact that azafrin and methylazafrin give very characteristic 
colour reactions with a large number of other strong mineral or organic 
acids, with which bixin gives, at most, only transient and poor effects. 
One, two, or three molecules of an acid may enter into combination, 
but the compounds are not simple salts, since azafrin cannot be 
tegenerajrf from them. Oxidation, reduction, substitution, hydroxyl 
and ketjp reactions have either failed or led to still more complicated 
substances, but, from the analyeis of the above compounds, it seems 
certain that azafrin has the formula 

It is advisable not be prolong the extraction of azafranillo roots and 
stems, since benzene dissolves a small amount of a resin which hinders 
the crystallisation of the desired azafrin. The latter is purified by 
precipitation from alkaline solution, has m. p. 208°, and yields methyl- 
aca/rini'CjjHjjOj, in sparkling, reddish-yellow leaflets or needles, m. p. 
191°, when treated with methyl sulphate. The following compound) 
with acids have been isolated ; B3,2H2SO,, B.SHl, B,2HBr, B,HCI, 
B.HClO,, and B,3COl3'COjH, where B = azafrin or methylazafrin. 
They are blue or violet in colour, and dissolve in alkalis with never 
more than partial loss of acid. Pbosphoryl chloride, meta- 
phosphoric acid, and nitric acid also give coloured solutions, but 
especially characteristic is the reaction with hot anhydrous formic 
acid, which gives a deep violet solution which may be diluted with 
water to a stable permanganate-coloured liquid. Glacial acetic acid 
is a useful indifferent solvent for azafrin, but after boiling the 
solution for a long time, water precipitates an entirely different 
substance. 

Eeductioa of azafrin and methylazafrin with zinc dust and acids 
yields white, amorphous product), and respectively,* 

whilst hydriodic acid and red phosphorus give rise to compounds which 
contain phosphorus. Ammonium persulphate yields a white, flocculent 

J. C. W. 

The Hydrogenation of Pyromucio Acid. Hei.srich Wienhaus 
and Hebuasn Sobge (Ber., 1913,46, 1927— 1931).— Only in a few 
cases in the furan group have reductions been effected by hydrogen. 
The author, in this preliminary announcement, describes tetrahydro- 
pyromucic acid obtained by. the reduction of pyromucio acid with 
hydrogen and colloidal palladium. 

ch *ch 

Tttrahydropyromuac add, J>CH-CO„H, was prepared by 

adding to the aqueous solution of pyromucio acid a little palladions 
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chloride solation and gum arabic, and shaking with hydrogen. 
acid was purified by distillation, b. p. 131°/14 mm., and then crystal- 
lises in rhombohedra, m. p. 21°. It is much more stable than pyromueic 
acid towards potassium permanganate. The sodium salt crystallises fg 
thin tablets ; the potassium, ammonium, barium, and stiver salts are all 
crystalline. ' When treated with phosphorus trichloride, ^efree acid ig 
converted into the eldoridt, which reacts with strong amffionia solution 
producing the amide, leaflets, m. p. 80°, b. p. 135 — H0°/20 mm. Hg 
same amide is formed when the ammonium salt is heated at 200° undg^ 
pressure. D. F. T. 


A New Chromone Synthesis. Ernst Pbitsohsk and Hdgo 
SiMONis (Ber., 1913, 46, 2014 — 2020). — When phenols are condented 
with j3-ketonic acid esters in presence of sulphuric acid, the products 
are coumarin derivatives (1 : fl-bensopyrones), but when phosphoric 
oxide is used, chromones (1 ; 4-benzopyrones) are obtayi| Ettyi 
acetoacetate itself has not yet led to definite products, bu^B method 
is being extended, particularly with a view to the synthesis of flavoue 
from ethyl benzoylacetate and phenol. 

For the preparation of 2 : Z-dimethylehromone, C 5 Hj<^ 

dark mass obtained by mixing a solution of dry phenol in ethyl 
methylacetoacetate with phosphoric oxide is diluted with water, treated 
with half the quantity of sodium hydroxide required to neutralise the 
acid, saturated with salt, and extracted with ether. The extract is 
washed with alkali, dried, and evaporated. The yield is 25%. The 
compound forms large, transparent, yellow, monoclinic crystals 
[o:i;c = l'5201 ;1 11-5681, /?=73°19-5'], m. p. 97°. One litre of 
water dissolves 0-5 gram at 0°, 1-5 grams at 15°, and 4-5 
grams at 100°, and the substance is volatile in steam. It 
forms a dibromide, C^HjgOjBrg, in unstable, orange-yellow 
needles, m. p. 130°, and an oteime, C]]HjgOiN’OH, by the direct 
action of hydroxylamine, in colourless, silky needles, m. p. 168-5°. 
The isomeric 3 : i-dimethylcoumarin oxime, prepared from 3 : 4-iit- 
methyUhiocoumarin, m. p. 142°, has m. p. 222°. The oxime of the 
dimethylchromone yields a dibromide, m. p. 180—184°, which readily 
parts with one molecule of hydrogen bromide to form 2-brotm- 

. ■ ^c(iso):cm6 . , , 

4-mtroso-2 : o-dimetnykoumaran, i , in colourless 

needles, m. p. 205°. 

2 : 3-Dimetbylchromone is easily oxidised by permanganate or 
hydrolysed by 3% sodium hydroxide, yielding salicylic acid. When 
heated with sodium ethoxide (compare Heywang and Eostanecki, 
A., 1902, i, 816) it is hydrolysed to o-hydraxypropiophetume, 
OH-C,Hg-COEt, 

which forms a colourless, mobile, unpleasant smelling oil, b. p. 
160°/80 mm. It is sparingly soluble in water, and the solution gives 
an intense reddish-violet coloration with ferric chloride. The hydro- 

ohloride of dimethylchromone, i 

vU vAIg 


1 white, crystal- 
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lj„e 8iibstan<!6i m, p, 88 — 92°. On nitration mth fuming acid 
in eoW concentrated sulphuric acid, 6-nUro-i ; 3-dimelhylchrmone, 

IjjJe’ obtained in colourless prisms, m. p. 163°, 


I in potassium hydroxide with intense yellow colour. The 
isomeric 6-Bttro-3 : i^imtthylamrmriu, 0,]HjOjN, from 3 : l-dimethyl- 
(■oumar'“ *'** p. 172°. Both componnds yield 5-nitrosalicyIic acid 
on oxidation. 7(tyCMoro-6-amino-2 : Z-dinttikylckramone, C^HjjOjNCl, 
is obtained when the nitre-compound is reduced by means of tin and 
hydrochloric acid. It has m. p. 245°, absorbs bromine, and yields 
‘ a dark red chlorohydroxydimethylcbromune. 

p-Creeol and ethyl metb'ylacetoacetate condense 
to form 2:3: 6-trimethylchromone (annexed formula) 
in long, colourless, sparkling needles, m. p. 107°, 
which yield 6-nielhylsalicylic acid on hydrolysis 
with dilute alkali. Similarly, ni-cresol yields 
2;3:7(or 5)-trimetiiy!cftrimonf, in clusters of 
m. p. 96°. The oxidation to a methylsjlicylic acid 
has met with difficulties. J. C. W. 



A Simple Process for the Preparation of Plavones. 
Synthesie of Thioflavone. Siiofbixd EunEMASN (&r., 1913, 46, 
2188—21 97). — The author has succeeded in condensing /S oxyaryl- 
cinnamic acids to flavones by beating their cblonde.s with aluminium 
chloride. Flaronos which are substituted in position 8, oi tlio to the 
pyrone oxygen, do not show the duorescence in concentrated sulphuric 
acid which is characteristic of these compounds in general. In the 
case of the hydroxyflavonee, the removal of the hydroxyl group from 
the pyrone oxygon is accompanied by a constant depression of the 
melting point. 

Ihe condensation is carried out by adding phosphorus pentachloride 
to a suspeosion of the acid in dry benzene and warming until solution 
takes place, when aluminium chloride is introduced into the product. 
In this way /J-phenoxycinnamic acid (T., 1900, 77, 986) gives an 
almost theoretical yield of llavono ; jS-o-tolyloxycinnumic acid (foe. ci{,, 

£0-CH 

988) forms 8-metiyl/lavone, in colourless needles, 

n. p. 170°, which are gradually decomposed by boiling concentrated 
potassium hydroxide into acetophenone ; )3-»i-tolyloxycinnamic acid 
(he. cit; 1120) yields a mixture of 5- and 7-methyifiavonesj /3-p-tolyl- 
oiyciimamic acid (loc, cit., 989) gives 6-rwifiyl^vone, in colouiless 
needles, m, p. 122—123°, and ^-thymoxycinnamic acid (T., 1901, 79, 
918) forms S-meihyl-i-impropylflavom, CjjHjjOj, which crystallises in 
colourless needles, m. p. 143 — 144°. For the preparation of the 
isomeride of the latter, ethyl phenylpi-opiolate was added to a solution 
of sodium in excess of carvacrol, the resulting yellow, viscous ethyl 
ji-earviKroxycinmmate, C,H5MePr-0‘CPhX'H-CO.;Kt, b. p. 225°/ 
12 mm., was hydrolysed to ^-carvacroxycin/iamic acid, C,,Hjj 03 , which 
iormed well-defined, rhombic crystals from light petroleum, and lost 
carbon dioxide on heating above 103°, and this acid was treated as 
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aboTB. colourless prisms, m. 

(So-metfcoxyphenoxycjnnamic amd {T., 1900, 77, 1181) 
was converted into ^-metliOxyllamM, “ 

colourless, silky needles, m. p. 199—200 , and formed 
vT»»s/ani> P TT () in colourless needles, do. p. B49 — 250 , by bydrolysis 
with concentrated hydriodic acid in a sealed tube. Finally, IJ-pbeojl- 
thiolcinnamic acid (ibid.) was condensed in the same way to thioUmn,, 

r, TT which forms white needles, m. p. 129—130“, and 

'^S“4\g — Qpb 

dissolves in warm, concentrated hydrochloric acid. The sulphonium 
salt and the platinichloride are, however, decomposed by wate^ ^ 


Thiotetronio Acid and Derivative. Emch Bi^v (fe 
1013 40 2103—2107. Compare A., 1910, i, 434, 579). The results 
irlnschuL and Bertram (A.! 1903, i, 271) suggest that the hitherto 
unkuown thiotetronic acid might be obtained through the interaction 
of ethyl sodiomalonate and acetylthiolacrtyl chloride. 

.. <5 A ..nn .rtr> TT is obtaii 


ic«(i/ltA»oiace<ic acid, . - - , -o 

thiogl/collic acid and acetyl chloride, when a vigorous ration ensues ; 
the acid b p 158—159717 mm., which can also be obtained by the 
i nteraction of thioacetio acid and chloroawtic acid m alkaline solution 
Rives a deep blue colour with ferric chloride solution, and is converted 
by phosphorus pentaohloride into ocetyWiotontyi ohlorde, a 
pLgeut liquid, b. p. 93-95720 mm. The chloride coo ed m ethereal 
Llutiou mcts with ethyl sodiocyanoacetate i>“g 

colourless needles, m. p. 70-71°, which indtows its enohc ohamter 
by a red coloration with ferric chloride and b.yts acidity^ TJadet 
similar conditions with ethyl sodioacetoacetate the sodium derivative 
of ethyl aeelyllhiolaoilylacetoacetaU is obtained; the free ester is a 
heavy,%llow oil which passes very readily with elimination of alcohol 

into a-ocetylthiotetronic acid, 

needles m. p. 86—88°; phmylhydramm, yellow needles, m p. 
173—174°, of feeble acid properties. In an analogous 
interaction of acetylthiolacetyl chloride with ethyl wdiomalona 
yields eily ethyl acelylthiolacetylmalonaie, which o". 

Lium hyVoxiL solution and reprecipitation by acid 
XI of alcohol with formation of ethyl thwtetrort^-carboxym, 

needles, m. p. 122—123°; this reacts acri 

anT^s^a blood red coloration with ferric chloride. OnjMng wij 
water for an hour, the ester is converted into thioletrona 

colourless needles, m. p. 116—117°, which behaves as 

a m^basic acid and gives a deep red coloration with feme chloride, 


SAc-CHj-COjH, is obtained by miiiug 
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jjlie sUvtf sAlt was prepared. With eodium nitrite, its aqueous solution 
produces a deep violet coloration. « D. p. T. 

Isomerism with Diacid Quaternary Ammonium Bases of the 
Coniino Group. Asymmetric Nitrogen 46. Edgab Wedekisd 
1913, 46, 1895—1899. Compare Wedekind, A., 1912, 
i 509, 948).— Although many investigations have been made, in only 
one case {E* sud 0. Wedekind, A., 1910, i, 834) have the two isomeric 
forms of a diquaternary ammonium salt, in which the nitrogen atoms 
are asymmetric, been isolated. Endeavours have now been made to 
elect this isolation of the isomerides by using compounds containing 
an active asymmetric carbon atom. The addition of menthyl indo- 
acetate to ditertiary bases is not satisfactory. It was found, however, 
that the aim could be achieved by the application of diacid bases 
rierived from coniine. 
i'( 4 yfe)M-i«-d-conHn«, 


■'CH, CH 


'>CH„ 


b, p. 200 — 203°/19 mm., [a],, +81 '09°, obtained by warming together 
for three hoars a mixture of ethylene bromide with a quadrimolecular 
proportion of d-coniine, reacts with bensyl bromide, producing a mixture 
oI diquateruary ammouium salts with an amine-ammonium salt, but the 
solubility differences in the products are too small to permit separation. 
With benzyl iodide the chief product, when the reaction occurs 
unassisted, is the amine-ammonium salt, decomp, at 178°, but if 
oicess of warm molten benzyl iodide is introduced into the warm 
ditertiary base the product consists mainly of two diquaternary 
ammonium salts which can be separated by extraction with a mixture 
of alcohol and acetone ; the more soluble and more abundant isomeride 
(termed a-), prisms, decomp, at 130—131°, has [ajo + 40’42° whilst the 
(S-isomeride, cubical crystals, decomp, at 214°, has [a]i, + 15’42°, the 
solutions in both cases being observed in methyl alcoholic solution. 

From theoretical reasons, three isomerides might be expected, 
represented by the schemes (N+,C + ) . . . (N + ,C + ), (N-,C + ) . . . 
(N - ,C + ), and (N + ,C + ) . . . (N - ,C + ). The a- and ^ forms isolated 
are believed to be represented by the first two structures, the isomeride 
of the third configuration being too unstable to exist under the 
conditions of the experiment and so passing into the first form. This 
view is confirmed by the fact that the isomeride of higher rotation, 
and therefore of the first configuration, preponderates in the reaction 
product. 

Trimthylene hit-d-coniine, obtained in an analogous manner from 
coniine and trimethylene bromide, has b. p. 200 — 201°/17 mm. ; 
unfortunately, its diquateroary salts with benzyl bromide, benzyl 
iodide, and methyl iodide are amorphous, whilst with allyl iodide the 
product, which is at first amorphous, on keeping under ether becomes 
partly crystalline, but very easily undergoes decomposition. That the 
art substance is tbs expected trimelhyleitebisailylcomiHium iodide was 
proved by analysis of the corresponding platinichloride. D. F. T, 

The Behaviour of 2-Metb7lmdole towards Aldehydes and 
'ormio Acid. Max Scholtz {Ber., 1913, 46, 2138— 2146) —The 
CIV, i. 3 0 
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interactioD ot !i-iueth;Iindole with aldehydes in alkaline media jg 
strikingly different from its behaviour in acid or neutral Bolatioi, 
(FiB<dier, A., 1887, 265; Freund and Lebaoh, A., 1906, i, 663). 

If eqnimolecular quantities of 2-metbylindole and henzaldehyde an 
treated with sodium hydroxide solution, a reaction occurs in which the 
solvent is implicated, for the product is tthpxj/phmyl-i-mlhylindolyl. 

melMne, OEt'CHPh'C"^p^<^NH, colourless leaflets, m. p. 123° 

A similar reaction with j)-tolualdehyde in place of heuzaldehyde 
yields elluaiy-f-lolyl-i-riiMylindolyltMthane, CjHjMe‘CH(OEt)'C,H H 
colourless prisms, m. p. 101°. If methyl alcohol is applied as solvent 
instead of ethyl, the product is mthoxy-p-iolyl-i-nut/iylindolylnetliane 
ll,H,Me-CH(OMe)-CgH 3 N, colourless prisms, m. p. 163°. 

Furturaldehyde, 2-methylindole, and ethyl alcohol under aimila, 
conditions yield ethtxyfuryl-i-tMAylindolylmeiKane, 
C,OH,-CH(OEt)-CjH8N, 

colourless needles, m. p. 158°. With methyl alcohol as solvent 
meihoxyfuryl-imethylindolylmtlhant, C,OH,‘CH{OMe)-CjHjN| gnj 
prisms, m. p. 108°, is obtained. 

The product from anisaldehyde, 2-methylindole, and ethyl alcohol is 
eihoxy-f-aniayl ■ 2 - methylmdolylmtthanf., OMe-C,H,-CH(OEt)'CjHjN, 
colourless teblets, m. p. 133°; with methyl alcohol the product is 
metho3:y-f^o,niiyl-2-methylindolylmtthane, colourless leaflets, m. p. 151", 

o-Chlorobentaldehyde, 2 methylindole, and ethyl alcohol yield (thoxy 
o^lorcphenylimthylindolylmethane, C„H,Cl-CH(OEt)-OjHgN, tablets, 
m. p. 122°; methyl alcohol gives rnlhoxy-o-Morophtnyl-l-rmlk^l- 
inddylrntthant, needles, m. p. 91°. 

m-Nitrohenzaldehyde, 2-methylindole, and ethyl alcohol produce 

eiluxcym-niirophenyl-i-mithylindolylmethant, 

NOj-C,H,-CH(OEt)-C,HjN, 

yellow leaflets, m. p. 130°; methyl alcohol gives mtthoxy-m mtfo- 
plunyl-2-methylindolylmetkane, yellow, rhombic prisms, m. p. 155°. 

Nearly all the above products have a tendency to redden if kept in 
a moist condition. 

The behaviour of o-nitrobenzaldehyde is curiously abnormal, for, 
whether methyl or ethyl alcohol is used as solvent, and sodium 
hydroxide or piperidine as alkali, the one product is o-»i>opta/J 
i-rntthylindolylcarUnol, N 02 'C,H^‘CH( 0 H)’CjH 5 N, orange-red lealets, 
m. p. 138°. 

&licylaldehyde also failed to react in the above general manner 
with methylindole and alcohol, for under the usual conditions the 
sodium salt ot salicylaldehyde is deposited, whilst if water is added to 
retain this, o-hydroiypheDyldi-2-methylindolylmethane (Freund and 
Lebach, loc. cit.) separates. If, however, the mixture of salicjl 
aldehyde and methylindole in alcohol is made alkaline by piperidine in 
place of sodium hydroxide, the piperidine nuelens enters into the 

reaction prodnet, which ie piperidim>-o-hydroxyphenyl-2-indolylmeihaM, 

C 5 r[j(|N-CH(C(H,'OH)'C,HgN, colourless prisms, m. p. 2dl° 
p-Homosalicylaldehyde with piperidine and methylindole in alcoholic 
solution behaves similarly to salicylaldehyde, producing pipendme 
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Q.jiydroxy-TB--t<>lj/U2-nuthylindolj/lmetharu, 

OH-CAMe-CH(C5H,„N)-0,H3N, 

colourless needle^ m. p. 133“ These two piperidino-compounds' were 
the ouly ones obtainable in a crystalline condition, the products 
from other aldehydes being oily. 

That the SKiarbon atoiu of the pyrrole nucleus is not entirely 
deprived of its activity in alkaline media is evidenced by the 
occasional occurrence of traces of di-indolyl derivatives in the 
reaction product ; indeed, with p-hydroxybenzaldohyde and cinnam- 
aldchyde the producta are entirely of this type. The former aldehyde 
with piperidine and 2-methylindole in alcoholio^solntion gives rise to 
f-kydroxyphmylrbU-i-metliyKndolytmlluine, OH'CjH.-CHiail N) a 
crystalline powder, m. p. 237°; in a similar manner, by condensation 
of one molecule of aldehyde with two molecules of 2-methylindole, 
cinnamaldehyde produces alyrylMi-i-mthyUndolvlmt/ume 

CHPh;OH-CH(CoH,N),, 

jellow needles, m. p. 226°. 

A solution of 2-mothylindole in formic acid in a short time 
becomes deep red, and the addition of water then causes the 
separation of i-mtki/lindolyl-2-methyliniol{denem*tham, 


18 the formate, red needles, m. p. 104°, from which the free base 
an orange-yellow powder, m. p. 230°, is liberated by ammonium 
hydroxide; hydrochloride', hydrobromide, fiery-red needles, m. p. 236°- 
perchlorate, red needles, decomp, at 260°. D. F. T ” 


Colours of the Second Order: Aofo- and wisri-Quinonoid 
Salts. Jeah Piocabd (£er., 1913, 46, 1843— 1860).— The author has 
systematically examined the holo- and wieri-tjuinonoid salts derived 
from a number of iT-methyl- and iV-pbenyl-substituted benzidines and 
p-phenylenediamines, and comes to the conclusion that Nietzki's well 
known rule connecting the increase in the complexity of the molecule 
with the deepening of the colour from yellow through red and blue to 
yellowish-green requires modification. 

Whereas the mcri-quinonoid salts derived from benzidine and its 
diphenyl derivative are coloured respectively blue and yellowish-green, 
the msri-quinonoid salts of tetraphenylbenzidine are yellow. 

The author explains this apparent exception as follows : When the 
complexity of the molecule has been gradually increased to such an 
extent that the colour has passed successively from yellow to red blue 
bluish-green, and finally yellowish-green, the further increase in the 
wmplexity causes a repetition of these colours in the same order ; and 
rom analogy with the interference colours the second series are termed 
colours of the second order. 

The f^quinonoid salts of tetraphenylbenzidine thus have a yellow 
ralour of the second order. 
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with the fomation of emeraldine. The yellow Ao/o-quinonoid salts are 
still less stable. . . ; 

Solutions of joeTi benzoquinoMjAtnyldimethyldi-i^nium salts are 
obtained by oxidising p-dimetbylaminodiphenylamine in acetic acid 
solution by means of ferric sulphate. They have a blue colour, whilst 
those of the Aoio-quinonoid salts are red or reddish-yellow accordicg as 
they are formed by the union of the base with one or two molecules o! 
the acid ; a blue Jerricyanide was prepared by methods similar to those 
employed by Willstatter and Ealb (A., 1908, i, 475). 

Benzoquinonediphenyldi-imine (Bandrowski, A., 1888, 269) combines 
with NN'-diphenyl-p-phenylenediamine to form a quinhydrone hast, 
crystallising in yellow leadets, m. p. 130 — 135®j the Aolo-quinoDoid 
salts give red solutions, the men-quinonoid salts greenish-blue ; thj 
iolo-quiuonoid pieratt, C,gH,jN 2 ,CjHgOjNp forms dark red prisms, tht 
Bieri-quinonoid picrak, CjaHj(|N 4 , 2 CjHjOjN 5 , long, green needles. 

Solutions of the rnert-quinonoid salts derived from tetraphenyl-p 
phenylenediatnine are green, whilst those of the Aolo-quinonoid salts 
are blue ; the salts were not isolated. 

Ou account of their instability, Aofo-diphenoquinonedi-imonium salts, 
which are yellow in colour, have hitherto not been isolated (compsro 
Willstatter and Kalb, A., 1908, i, 986); tbepicrote, 
C„H„N,.2C,H,0,Ng, 

is obtained in pointed, brownish-yellow needles by oxidising benzidine 
dissolved in glacial acetic acid with aqueous chromium trioxide, and 
adding picric acid to the resulting solution. 

The dofo quinonoid base derived from diphenylbenzidine is pre- 
cipitated in an impure condition by the addition of sodium carbonate 
to aqueous solutions of the salts, which have been described by 
Kehrmann and Micewicz (A., 1912, i, 1020). 

The green Aofo-quinonoid and yellow merr-quinonoid salts dorived 
from tetraphenylbenzidine are obtained by oxidising tbe^ase with the 
requisite amount of chromium trioxide in glacial acetic acid solution ; 
addition of water and picric acid to these solutions precipitates a 
very unstable green holo- and a yellow meri-diphenoqmmM- 
telraphenyldi-imonium piarait, 

C.HjO-N-NPbjICgH^iCgH.lNPbj-CjHjOjN 

^Pfag-CgHg-CgHg-NPh, 

which crystallises in prisms, m. p. 130—134°. 8. 

holo- and msrt-Quinonoid Salts of Benzidine. Jean Piccabi) 
(Aer., 1913, 46, I860— 1862).— A reply to Madelung (A., 1911, i, 6iS), 
The author maintains that the ^fo-quinonoid salts of benzidine ace 
yellow and not blue or violet as stated by Madelung. F. B. 

Hippenyl fsoCyanate [Benzoylaminomethyloarbimide]. 

Theodok Cortius [J. pr, Chem., 1913, [ii], 87, 513 — 541 ).— A rccapitn- 
lation and extension of earlier work (A., 1896, i, 36). The dibromi e 
of phenylcarbimide, NPhBr,:CO, which has been previously obteicen 
in an impure condition by boiling benzoylazoimide with brotnme i“ 
chloroform solution, is prepared by the direct union of bromine an 
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p]ienyIcarWni<Je in chloroform solation at a low temperature. It has 
Dfl. p- carefully heated sublimes undecomposed. When 

strongly heated, it loses hydrogen bromide, yielding p bromophenyl- 
carbimide- Benzoylaminomethylcarbimide, COPh-NH-OH -NICO 
prepared by heating hippurylazoimide in benzene, chloroform, or 
carbon tetrachloride solution, has m. p. 96—98° according to" the 
rapidity of heating, combines with methyl and ethyl alcohols to form 
the urethanes previously described (foe. cU.), and when boiled with 
water yields s-dibenzoylaminodimethylcarbamide together with a sub- 
sjane«,in. p. 130°. It combines with benzamide to form s-Unzaylamino- 
j^tlkylbmzoykttrbamide, COPh-NH-CH,-NH-CO-NH-COPh, which 
has m. p. 221 , and has also been obtained by heating hippurylazo- 
imide with benzamide in lylene solution. , 

^Bromohippurylazoimidt, prepared from ^■hromohippu.rylhydmzide 
(needles, m. p. 226°) in a similar manner to that employed in the 
preparation of hippurylazoimide from hippurylhydrazide, cryatalUsss 
in long, lustrous, silky needles, m. p. 98°, and is converted by 
boiling in benzene solution into p-hromobenzoylaminoimthyUarhimide, 
CjHjBfCO-NH-CHj-NiCO, which crystallises in broad needles, m. p, 
114 ”, unites with hydrogen chloride in benzene solution yielding a 
hydrochhridt, m. p. 235° with previous sintering, and eombines with 
ethyl and methyl alcohols to form the corresponding wtlhanes of m. p. 
174” and 214° respectively. ’ 

When boiled with water, benzoylazoimide yields only carbanilide 
whilst hippurylazoimide gives rise to the following products ; carbon 
dioxide, nitrogen, formaldehyde, hydrazoic acid and its ammonium salt, 
benzamide, benzoic acid, methylenediamine, ammonium hydrogen 
hippnrate, s-dibenzoylaminodimethylcarbamide, and B-bervsoylhipjm%l- 
mthylenediamint, COPh-NH'CHj-NH-CO'CHj-NH-COPh, which crys- 
tallises in slender, silky needles, m. p. 234°, and is hydrolysed by 
boiling dilute sulphuric acid to benzoic acid, glycine, ammonia and 
formaldehyde. In ac^ueous alcoholic solution, the decomposition of 
hippurylazoimide is much simpler, the sole products being dibenzoyl- 
aminodimethylcarbamide and the urethane 

COPh-NH-CHj-NIIj-’cOjEt. 

When boiled with water, p-bromohippurylazoimide yields di-n-bromo- 
benzoylaminodimethylcarbamide (Heil, Dia, HtidOborg, 1911), 
hydrazoic acid and its ammonium salt, formaldehyde, p-bromobenzamide 
and p-faromohippuric acid. p g ' 


Benzoylhydrazicarbonyl. Orro Djbls and Haeukichi Okada 
(Ser., 1913, 46, 1870—1876. Compare A,, 1912, i, 511, 918).— 
benzoylhydrazicatbonyl reacts with acid chlorides, yielding com- 
pounds which are undoubtedly derivatives of the type 
C N-COPh 
^N-R ’ 

a » ough the formation of metallic salts is best represented on the 
saumption ^at the hydraai-compound has the tautomeric formula 

I fTii 

with benzoyl chloride and aqueous potaasium 
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hydroxide it yields dibenzoylbydrazicarbonyl (Stolid and Krauob, 
this vol., i, 97), which is hydrolysed by fuming hydrochloric acid to 
benzoic acid and benzoylhydrazicarbonyl, and by dilate godiaa 
hydroxide to s-diUnzoylhydrazidt, crystallising in lustrous, white 
needles, m.p.238». , gp. 

Ethyl beraoylhydrazicarbonylatrboxylate, prepared 

from benzoylhydrazicarbonyl and ethyl chloroformate, forms colourless 
crystals, m. p. 94°, and is hydrolysed by warm aqueous sodium 
hydroxide to ethyl lenzoythydrazintcarboxylate, NHBz-KH-COjEt, 
which forms lustrous, white plates, m. p. 127°. 

On nitration with sulphuric acid and ethyl nitrate, bcnzoylhydrazi. 
carbonyl is converted into f-nitrobmzoylhydraziearlMMyl. This crystal- 
lises in pale yellow leaflets, m. p. 248°, and is reduced by zinc dust 
and formic acid to f-atteiwdunzoylhydraiuarbonyl, which forms 
lustrous, silky, colourless leaflets, m. p. 144°, and yields a avlpkak 
(decomp. 238°), hydrochloride, and nitrate. The amino-coitij»und is 
decomposed by fuming hydrochloric acid at 130° into aniline and 
hydrazine hydrochloride, and when heated with hydrazine hydrate is 
transformed into ^minobenzoylcarlohydrazide, 

NHs'CjHj-OO-NH'NH-CO-NH-NHj, 

which crystallises from water in lustrous, white leaflets (dwomp. 
198°), is hydrolysed by hydrochloric acid to p aminohenzoic acid and 
carbo’hydrazide, and may also be obtained directly from p-nitro- 
benzoylbydrazicarbonyl by the action of hydrazine hydrate at 80°. 

F. B. 


Constitution of Benzoylhydrazicarbonyl. Robbet SroLii {Ba., 
1913 46, 1993— 1994).— The reactions of dibenzoylhydrazicarhtmjl 
(this’ vol ,’ i, 97) agree with either the hydrazicarbonyl formula (I), 
which has been assigned by Diels and Okada to benzoylbydrazicarbonyl 
forecedine abstract), or with the dihydrooxadiazole formula (II). 

\,oo<z 

The author proposes to combine nitrobenzoylhydrazicarbonyl with 
benzoyl chloride and benzoylhydrazicarbonyl with nitrobenzoyl chloride, 
when the compounds should be identical if formula (I) is corr^t. 

J, V. W . 


New Series of fjoPyrazolones. Gzoegks Fatbkl {Compt. rad, 
1913, 166, 1912— 1914).— It has been shown previously that the 
v chl’oroacetoacetates react with diazo-cblorides to 
hydrazones of y-chloro-o/3 diketobutyrates (i., 1907, i, 79b). i « 
latter are now shown to be converted by the action of aq' 

solution of sodium hydroxidc into alkylwopyrazolon^rboxylates. 

-N — .C’COoEt 


m. P' 


IN — 

Ethyl phenylisopyrazohMcarboxylate, NPh<^jj 

258—260°, obtained by the action of aqueous sodium 
solution on the a-phenylhydrazone of ethyl y,chloro-«^- 
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butyrate, OfIjOI'CO-C(NjHPh)-CO,Et, crystallises in long, brilliant, 
faintly yellow needles from boiling alcohol. The methyl ester, 
a. p. 85—87°, forms small, colourless needles. 

'Myl o-tolyliaopyrazolonMorhoieylaUi, m. p. 66—68°, forms feebly 
yellow crystals with difficulty from alcohol. The methyl ester, m. p 
178°, forms whitish crystals soluble in methyl alcohol. 

Ethyl f-tolylkopyrazolonecarboxylale, m. p. 111—112° forms 
yellow needles, and the methyl ester is a crystalline, yellow ’powder 
m. p. 218 — 220°. ^Jl these products in alcoholic solution give intense 
blue colorations with ferric chloride, which are dissipated by acids. 
They are soluble in weakly alkaline or strongly ■acid, but not in dilute 
acid, solutions. ^ ^ 


Tbe Benzoylation of Iminazole [Qlyoxaline] Derivatives. Otto 
Gerngsoss (.5sr., 1913, 46, 1908 1913). — The author finds that the 
introduction of acyl groups into iminajole and its homologues, which 
baa hitherto been found impossible, can be affected by mixing the acyl 
chloride with a bimolecular proportion of the base in ether or benzene 
solution and shaking for a day or so. The hydrogen chloride formed 
separates in combination with the excess of base and the acylation 
proceeds smoothly. If necessary the excess of base can frequently be 
replaced by the corresponding quantity of pyridine. The benzoyl 
derivatives are very unstable, and in the course of the preparation 
great care must be taken for the exclusion of traces of moisture. 

l-Benzoylylyoxaline, obtained by evaporation of the 


benzene solution after the above procedure, slowly crystallises in 
colourless needles, m. p. 19—20°; when exposed to the air it is rapidly 
converted by moisture into glyoxaline benzoate, plates, m. p. 99 5° 

\ lkmoyU{5)-methylglyoxali7ie, obtained in a similar manner, forms 
n^lee, m. p. 54—65° ; when treated in alcoholic solution successively 
with silver nitrate and ammonium hydroxide solutions, a evbstance 
crystallising in needles is precipitated. On exposure to the atmosphere, 
the benzoyl compound is gradually converted into 4(5)-methyl- 
glyoxaline benzoate, plates, m. p. 92 — 93°. 

l-BenzayU : 5-dimelhylglyoxalvm, prepared similarly, forms hexagonal 
plates, m. p. 74 — 76°. It is affected by the atmosphere. 

^thyn-hmzoyl-i{i)-rntthylglyoxcdiae-i(i)-caTboxylaie forms needles, 
m. p. 43—45°. 


l-Benzoylbenziminazole is obtainable in a similar manner to the 
previous compounds. Although the simultaneously produced benz- 
immazole hydrochloride can be quantitatively re converted into the 
ongina base, if it is preferred the excess of benziminazole can be 
replaced by pyridine. The benzoyl derivative is more stable than the 
pecs ing ones, for although it is hydrolysed by potassium hydroxide 
ution It resists sodium carbonate ; it gives a benzoaU, prisms, m. p. 
, when mixed in ethereal solution with benzoic acid. The precipi- 
Bamberger and Berle (A., 1892, 632) in the action of 
of tbn „i *’'1® benzoyl compound was due to the presence 

coholate of I : S-dibenzoylbenziminarole as impurity. 
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Benziminazole can be converted into l-acetylbenziminazols 
(Bistrzycki and Prieworski, this vol., i, 103) in the same manner. ^ 

The Mechanism of the Scission of Iminaaole [Glyoxaline] 
Derivatives by Benzoyl Chloride and Alkali. Otto GKRuugQgg 
(B«r., 1913, 46, 1913— 1924).— The action of henzoyl chloride and an 
alkali hydroxide on giyoialine, benaminazole, and their homologuesin 
which the imino-group is unsubstituted, even at 0°, causes scission of 
the ring with formation of an aliphatic acid and a dihenzoylatej 
diamine (Bamberger and Berld, A., 1892, 632). If sodium carbonate 
is used in place of the hydroxide with benzoyl chloride and henzimin. 

azole, a formyldibenzoyl-o-phenylenediaminecan be obtained, and with 
benzoyl chloride and water in solution in a mixture of benzene and 
ether, benziminazole gives a dibenzoylbenziminazole-2*ol ; these two 
new products are evidently to be regarded as intermediate steps in the 
above scission, and the former compound is easily produced from the 
latter. It is therefore probable that the mechanism of the scission is 
similar to that of the scission by alkyl haloids and alkali (compare 
Meldola and Kuntzen, T., 1911, 99, 1283), namely ; 

C,H,<J5^P>CE-0H 

(I.) ,/\ (11.) I (HI.) 

Cl Bz ■ j 

NHBz'0,H,-NHBz ^ NHBz-C.HJ-NBz'COH 
(V!) (IV.) 

for the last three stages can thus be experimentally realised. 

When benzoyl chloride is gradually added to an agitated and cooleii 
aqueous solution of sodium carbonate and 4(5)-methylglyoxaline, a 
tuhlance, tetragonal plates, m. p. 144° (decomp.), probably dibenzoyl- 
formyl-ajS-diaminopropylene, is obtained, which, when boiled with 
water or treated with cold sodium hydroxide solution, undergoes fission 
into dibenzoyldiamino-a)3-propylene and formic acid. 

Experiments devoted to the isolation of the hypothetical additive 
compound (formula II above) of benzoylbenziminazole and benzoyl 
chloride were fruitless, the only new product being a small quantity of 
btnzoylbmziminazoU Aydrocifcricfe, needles, m. p. 195 200°, which is 
converted by alkali hydroxides into benziminazole. 

1 ; Z-Dibetizoylbenziminazoh’^-ol (formula 111 above) is obtained by 
vigorously shaking for several hours an equimolecular mistme of 
benzoylbenziminazole and benzoyl chloride with a half-molecular pro- 
portion of water in a mixture of benzene and ether ; the substance 
crystallises in cubes, and above its m, p,, 135--140°, gradually re- 
solidifies to needles of fm-myldibmz9yl-o-phatyhnediamim (fornmla IV h 
m. p. 167° ; this substance on further heating also solidifies witn 
evolution of carbon monoxide and formation of dibenzoyl-o-pheny ene- 
diamine, which finally melts at 306° (decomp.), due to the last stage m 
the series of changes. The opening of the ring expressed by 
tormulm III-IV, which is thus caused by heat, can be effected nor 
readily by merely shaking with cold water or warming with met y 
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jlcohol. DibenzoylbenziminaMle-2o) when boiled with alcohol or 
nixed in the cold with alcohol containing hydrogen chloride or even a 
little benzoyl chloride is converted into the corresponding elhyl ether, 

P^Py' ‘lie ntliyl 

radicle is displaced with formation of the propyl ether. Above its 
B. p., 139'’, the ethyl ether undergo conversion into an ieomeride, 
needles, m. p. 162°, which regenerates the original form on mere 
recrystalliaation. In addition to the above-mentioned method, 1 : 3- 
^ihenzoylbenzimitmzolol propyl ether, prisms, m. p, 135—136°, can also 
te obtained by heating the parent hydroxy-componnd with propyl 
alcohol containing a tcMe of hydrogen chloride ; in the absence of the 
hydrogen chloride the iminazole ring is forced open. 

The action of benzoyl chloride and sodium carbonate solution on 
bensiminazole yields a mixture of formyldibenzoyl-o-pbenylenediamine 
and dibenzoyl-o phenylenediamine, which can be separated by making 
use of the greater solubility of the former in light petroleum or 
benzene. The formyldibenzoyl-o-phenylenediamine on prolonged hoil- 
ing with water or more quickly with acids or alkalis is converted into 
formic acid and dibenzoyl-o phenylenediamine. 

It is suggested that the opening of the quinoline and benzothiazole 
rings by benzoyl chloride and alkali (Reissert, A., 1905, i, 925) may 
be due to a similar series of changes. D, p. x. 


isoHydaintoin, 2-Imino-4-l£etot©trahydro-oxazol6, and its 

Homologuee. Wilhelh Tbacbe and Richaki) Aschee {Ber., 1913, 
46, 2077— 2084).— The reaction of guanidine with esters of a-’amino- 
and i-hydroxy-acids is more complex than with esters of halogen 
substituted aliphatic acids praube, A., 1911, i, 115), in that W 
only alcohol hut ammonia is eliminated, for example, glycine ester 
yields glyoocyamidine, whilst the esters of the hydroxy-acids yield a 
reduced oxazole derivative. 

When ethyl glycollate is mixed with guanidine in alcoholic solution, 
heat is developed, and there shortly separates 2-imino-i-ketotetrahydro- 

g , prisma, m. p. 246—247° (decomp.) ; hydro- 

cMmde, rhombic tablets, m. p. 164° (decomp.); eUver salt; copper salt, 
bright blue. The similarity of this substance to ,^-thiohjdantoin, for 
example, in its hydrolysis by alcoholic hydrogen chloride to 2 : i-dhceio- 

Ulrahydro-oxazole, , tablets, m. p. 89—90°, b. p. 

173711 mm., and by barium hydroxide solution to ammonia, carbon 
dioxide and glycolUc acid, causes the authors to suggest the name 
f or f#o-hydantoin for it. 

Ethyl lactate also readily reacts with an alcoholic solution of 
guamdme, giving Tnethylrnhydantoin {Uimno-i keto-5-mothylUtralwdro- 
«»;«), leaflets, m. p. 226°; hydrochloride, needles. In a manner 
S^Aj j*** K* substance undergoes hydrolysis to 

‘■Miket^i-methyltetrahydro^xazole, a hygroscopic solid, m. p. 44—45“ 
iecomn.l, b. p. 156-161°/16 mm. , P ao 



i. 902 


ABSTRACTS OF QHBMIOAL PAPERS. 


By an analoROus reaction, ethyl mandelate yields phtnylmhydaniiAn 
{^imino-i-hto-b-phtnylUlrahydro-oxazole), crystals, m. p. 256—2570 
(decomp.); prismatic crystals, decomp, at 133°; this on 

warming with dilute hydrochloric acid becomes hydrolysed, producing 
2 ; i diieio-b^phtnylUtrahydro oxaiioU, leaflets, m. p. 108°, which is 
hydrolysed by barium hydroxide solution to mandelic acid, ammonia, 
and carbon dioxide. 

Methyl glycerate reacts readily with guanidine in methyl alcoholic 
solution, producing hydroxymethyliaohydanioin (2-tmino-4-iefc)-5-Ayilroai/. 

NH-CO. 


NH-CO. 

mtthyketmhydro-oxazM), jttt-A 


/>CH-CH 2 ‘ 0 H, prisms, m.p. 197 " 


Ethyl aminoacetate and guanidine react vigorously when mixed in 
equivalent quantities, yielding glycocyamidine. 

Ethyl ethoxyaoetate and ethyl ethoxypropionate both readily enter 
into reaction with a concentrated alcoholic solution of guanidine 
yielding ethoxyaedylgtianidint, m. p. 162°, and tfhoieypropmyl. 
yuanidim, m. p. 196°, respectively. The formation of these compounds 
is interesting as an indication of the probable intermediate stage in 
the formation of the wohydantoin derivatives described above, whilst 
the absence of the second phase of the condensation serves as a 
confirmation of the structure assumed for the products obtained from 
the esters of the hydroxy-acids. ' D. F, T. 


Syntheses of Thiohydantoin. II. Shioeru Komatsu [Mm. 
CoU. Sm. Eng. KySto, 1912, 5, 13—18. Compare A., 1911, i, 683).- 
The author has modified his interpretation of the mechanism of the 
reaction whereby thiohydantoin and methyltbiohydantoin are formed 
by the action of potassium thiocyanate on the respective o-amino-acids 
in the presence of acetic anhydride, and agrees with the view ot 
Johnson and Nicolet (A., 1912, i, 63) that acetyl derivatives ot the 
thiohydantoins are first formed which subsequently undergo hydrolysis. 
An attempt was made to substitute bensoio anhydride for acetic 
anhydride, but neither thiohydantoin nor benzoylthiohydantoin was 
formed. 

When potassium thiocyanate and phenyl aminopropionic acid are 
heated on the water-bath in the presence of acetic anhydride, 2-Aio- 

Z-acetyl-i-henzylhydantoin, CH,Ph-CH<^jj^^ , white needles, 

m. p. 165 — 166°, is formed, which, when treated with concentrated 
hydrochloric acid, is converted into 2 thio i bgmylhy(Umtovi, white 
needles, m. p. 175 — 177°. Desulphurisation by means ot mercuric 
oxide in ammoniacal solution or by digestion with chloroacetic acid m 
aqueous solution transforms this into 4-benjylbydantoin, platy crystals, 
m. p. 185—186°, the silver salt of which was analysed (compare 
Wheeler and Hoffman, A., 1911, i, 498). 

Potassium thiocyanate and tyrosine when similarly heated wit" 
acetic anhydride yield a viscous, yellowish-brown acetyl derivative 
from which, on hydrolysis, i-ikio-i 'y-hydroxybeniylhydantom, 

^CO-NH 
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p, 203 204 (decomp.), ia obtained. Boiling aqueous chloroacetic 
jjid transforms it into d-p^hydcoxybenzylbydantoin, m. p. 253—254° 
(decomp-) [Wheeter and Hoffmann, foe. cit., give m. p. 267—258° 
(decomp-)]- H. W. 

The SooaUed Quinhydrone Salts of the Phenazoqjum 
group. Aethob Hanizsoh (Ber., 1913, 46, 1925— 1927)— Mainly 
polemical in reply to Kehrmann (this vol, i, 298, 522). The author 
repeats hia statement that the former’s view as to a quinhydrone 
gtructure for the dark green methylphenaaoDiam iodide is incorrect. 

As further evidence he cites the neutral character of the solution 
of this substance, whilst hydrophenazioe s.ilts are almost completely 
hydrolysed by water; the dilute aqueous alcoholic solution of the 
iodide has the same greenish-yellow colour as the true phenazonium 
gaits; finally, on grinding with silver nitrate solution or with a suspen- 
sion of silver sulphate in water, the iodide is converted entirely into a 
greenish-yellow nitrate or sulphate. These salts from their colour 
cannot be quinhydrone salts, and they contain no admixed dihydro- 
pbenaziue salts, because otherwise ether would extract the 
corresponding dihydro-base from them. D, y, 


A Condensation Product from Phenylindanone and 
l-Phenyl-3-methyl-5-pyrazolone. Geoes Rohde and M. Teszee 
(/. jut. Chm., 1913, [ti], 87, 541— 541).— With the object of 
estiblisbing the constitution of the red acid .substance produced by 
the condensation of l-phenyl-3-methyI-5-pyrazoloDe with phthalic 
anhydride (this vol., i, 297), the authors have attempted to prepare 
a similar compound, but of simpler constitution, by the condensation 
of the pyrazolone with benzylidenephthalide. The product formed 
by fusing the two latter compounds in equimolecular proportions is, 
however, not a carboxylic acid, but a phenyl nethylpyrazolonyl- 
idenephenylindanone of the following formula : 

NPh-CCK^’^HPh^^®’ 


its formation being explained by the transformation of the benzyl- 
idenephthalide into 2-pheDyliodanone, which subsequently condenses 
.with the pyrazolone. This view has been confirmed by the formation 
of the compound by condeteing the pyrazolone with 2-pheDylindanon6 
in the presence of anhydrous sodium acetate at 130—135°. 

3 ; 1 -Phinyl-S •m«thyl-i''pyt'azol-^’‘Onylid€ne-2-phmyUndanone cry- 
stallises in red needles, m. p. 272°, dissolves in alkalis with a deep 
magenta coloration, snd yields an oxime and semicarbaxone. With 
eulphuric acid it develops a dark green coloration. F. B. 


Constitution of Anilopyrine. Ezio Comanducci (BoU. chim. 
mm.: 1913, 52, 436, Compare Comanducci, this vol., i, 296 ; 

vmpolli, this vol., i, 296). — Zampolli’s criticism is based on errors 
contained in a preliminary publication of the author, which were 
corrected before the appearance of Zimpolli’s paper, R. V. S. 

Iminoindigotins. WAtTEE 5 lADELON«(iSer., 1913 , 46 2259—2264, 

Wmpare Bins and Lange, this vol., i, 769).— The mom,- kud di-imines 



i. 904 


ABSTRACTS OF OHEMIOAI, PAPERS. 


can be prepared by heating indigotin with the compound ot ziuj 
chloride and ammonia. 

The monoimine is obtained in almost quantitative yield by gradually 
introducing indigotin into the ammonia compound fused at 200°, and 
maintaining at this temperature for half an hour. In the preparation 
of the di-imine a higher temperature (about 260°) and more 
prolonged heating are 'necessary. 

Both imines have the same colour as indigotin, but are much mote 
readily soluble in organic solvents. On reduction with alkaline hypo, 
sulphite, the monoimine yields a leuco-compound soluble in alkalis, 
whilst the di-imine is converted into an insoluble diamine. Advantage 
is taken of this difference in ^behaviour to separate the di-imine from 
the product of the fusion. The Icuco-compounds resemble the imines in 
being readily hydrolysed. 

When the monoimine is vatted and the resulting solntion, after being 
heated, submitted to oxidation, a mixture of the monoimine and indi- 
gotin is produced. From this the author draws the conclqsion that 
the leuco-compound of the monoimine is present in the vat in the 

following two forms : Cj and 

The monoimine crystallises 

with acetic acid (1 mol.). 

Di-iminoiniigotin, forms rosettes of microscopic crystals 

which decompose above 200°, giving off ammonia. It is more readily 
soluble in all solvents, and possesses more pronounced basic properties 
than the monoimino-compound. With mineral acids it forms sparingly 
soluble salts. B. 

The Action of Potassium Cyanide on Pyronine and 
Acridinium Dyes. Paul Eheiich and Lunwia Benda {Bir., 
1913, 46, 1931— 1951).— It the red aqueous solution of pyronine fi 
(tetramethyldiaminoxantbylium chloride) is mixed with aqneoua 
potassium cyanide at the ordinary temperature, a violet-red precipitate 
of tetramethyldiaminoxantbylium cyanide, 

is obtained, which on warming at 65° for tenminutes becomes converted 
into tetramthyldiamino-9-cyanoxarUh«n, 

NMe,-C,H3<^*g^^^l>C,H,-NMe„ 

which the authors designate pyronine-leucocyanide (compare Hantasci 
and Osswald, A., 1900, i, 256) ; this substance forms almost colourless 
needles, m. p. 183°, which rapidly become green when exposed to light; 
its alcoholic solution on the addition of potassium hydroxide shows a 
beautiful violet fluorescence. Oxidation of the leuco-compound in hydro- 
chloric acid solution by ferric chloride or lead dioxide, yields eyano 
pyronine hydrochloride^ green crystals of metallic lustre; nitrate, greeQ- 
crystalline powder ; chromate, obtained by effecting the oxidation wi 
dichromate, forms blue flocks ; the salts of the base, which to ® 
formula CjjHjjONj, give blue aqueous solutions which Aye mordante 
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^tton and silk, and are reducible to the leuco-compound. With 
sodium hydroxide solution or ammonium hydroxide in the cold, the 
salts give a pale blue precipitate, and on acidifying, hydrogen cyanide 
is evolved, whilst the colour disappears. When boiled with sodium 
hydroxide solution, complete loss of colour occurs with formation of a 
precipitate of tetramethyldiaminoianlhone, yellow needles, m. p.,242° 
(compare Biehringer, A., 1897, i, 73), which in alcohol gives a colourless 
solution with a violet fluorescence, and in sulphuric acid colourless with 
a strong blue fluorescence. 


If the above tetramethyldiaminoxonthone is reduced by zinc dust and 
hydrochloric acid in warm aqueous alcoholic solution, bujyynnine, oWvo- 
green crystals, separates as deep blue flocks of a double salt with zinc 
chloride, from which it is freed by dissolving in very dilute hydro- 
chloric acid and salting out. The free base. 

which di^olves in alcohol to a violot solution, and in sulphuric acid to 
a blood-red, dyes inordanted cotton and silk violet ; its violet solution 
in hydrochloric acid becomes colourless on reduction with zinc du.st, 
but the original coloured substance is regenerated by oxidation with 
ferric chloride ; the base was analysed as the nitrats. 

3;6-Diamino-10-methylacridmium chloride (compare Benda, A., 1912, 
i, 651), for which the authors suggest the name Irypafiavin, when neu- 
tralised with sodium carbonate and treated with potMsium cyanide in 
aqueous solution gives an orange-yellow precipitate of the eyanidt ; on 
warming the mixture at 75°, the precipitate is converted into pale red 
‘i'Miamim-^-cyaruflO^elhyldihydroaaridme (compare Kaufmann and 
Albertini, A., 1909, t, 606), which on oxidation in aqueous hydro- 
chloric acid solution by ferric chloride or potassium dicbromate passes' 
into 3 : ^ iiamino-i-eyano lO methylaaidins {cyanotrypaflavin), deep 
green prisms of metallic lustre which give a magenta-red aqueous 
solution; the aqueous solution on addition of the required mineral acid 
precipitates the nitraU, hydrochloride, and sulphate respectively, which 
crystallise in needles ; the solutions can be reduced by zinc dust and 
acid to a colourless substance which regenerates the coloured base on 
oxidation. The hydrochloride suspended in dilute hydrochloric acid is 
converted by sodium nitrite into a blue dtazo-corapound lesemblincr 
diazosafraniue. If 3 ;6-diamino-5-cyano-10-metbyldihydroacridine is 
warmed for forty hours with sulphuric acid, it is oxidised to 
3:6diamiuo-10-methylaeridinium sulphate, together with a sulphonic 
acid of unknown conetitution. 


When the above diaminocyanomethylacridine is warmed with 
sodium hydroxide solution, the solution changes its colour from red 
to brownish-yellow, and 3 ; 6-<itamino- lOmethylacridone, colourless 
needles, when pure, m. p. 308° (decomp,), slowly deposits; this 
dissolves in hydrochloric acid to a deep yellow solution, and in hot 
water or alcohol to a colourless solution with a violet fluorescence; 

e hydrochloric acid solution on diazotisation gives a red diazo- 
^lound, which couples with 7i-salt to a sparingly soluble red 
^Stance. Reduction of diuminometbylacridone with sodium amalgam 
alcoholic solution and re-oxidation by ferric chloride in acid 
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solution produces diaminomethylacridinium chloride in poor yielj 
Reduction in hydrochloric acid by zinc dust, however, gives the 
zinc cUoridt double salt, red needles with metallic lustre, of 

Usirypaflavin, NMeCl<^*g*|ygj>C-C<Q«®»|™’^P>NM6Cl. 

The formation of this substance is belielved to depend merely oa 
the reduction of the pinacone compound which is previously produced 
(compare Decker and Danant, A., 1909, i, 433). The addition of 
nitric acid to a solution of the zincochloride causes the separation of 
the niiraU of the base, orange-red needles; the orange-red aqueous 
solution of this yields a blue diazo-compound. 

3: 6-Tetramethyldiamino-lO-methylacridinium p-toluenesulphonate 
(used in place of the chloride, that is, acridinium-orange, for ton- 
venience) reacts with an aqueous solution of potassium cyanide, 
giving first an orange-red precipitate of the corresponding cyanide, 
which on warming passes into a black green suiataryce ] this on 
oxidation in hydrochloric acid solution by ferric chloride gives eyam- 

acridinium-oranye, NMej‘C 4 Hj<^^^^^P>CjH 5 ‘NMe 2 , green crystals 

soluble in water to a violet colour; nilraie, reddish-brown flocks. 
Reduction of this substance by zinc dust and hydrochloric acid 
produces a colourless solution, from which oxidation regenerates the 
original substance as the chromate if potassium dichromate is used as 
oxidising agent. The action of hot potassium hydroxide solution on 
cyanoacridinium orange causes the formation of tetramthyldiamino- 
10-methylacridone, colourless needles, m. p. 275—276“ ; hydrochloride, 
yellow needles; the colourless alcoholic solution exhibits a strong 
violet fluorescence, whilst in sulphuric acid a very strong bluish-green 
fluorescence is observed. By reduction in dilute hydrochloric acid 
with zinc dust, tetrametbyldiamino-10-methylacridone is con- 
verted into hia-acridimum-orange zincochloride, red needles with 
metallic lustre, which, like the previous example, is probably produced 
by intermediate formation of a pinacone compound ; nitrate, green 
crystals with a bronze lustre. The substance is reducible by sine 
dust and hydrochloric acid to a yellow solution with green fluorescence, 
which can be reoxidised to the red solution of the original substance. 

Thiopyronine, in an analogous manner, is converted by potassium 
cyanide into a blue colouring matter. 

From a consideration of the colours of the products obtained with 
potassium cyanide and of the colours of the original pyronine or 

acridine dye, the conclusion is drawn that the grouping ^C-CN in 
orthoquinonoid dyes exerts the tame effect as a cyclic nitrogen atom 
on the colour ; also, that in the cyano-compounds, a rearrauge- 

ment occurs with formation of a para-quinonoid structure. The latter 
view is confirmed by experimental results which are to be published 
later, for example, a striking colour difference exists between 
3 : fi-diamino-lO-methylacridinium chloride and its 2 ; 7-diinethy 
derivative, the latter of which is structurally prevented from any 
such rearrangement. D. F- ■ 
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prodoots of the Internal Condensation of Hydrazinedithio- 
oarbophenylamide. Max Bosch and Wilhelb Schsiidt i£er., 1913 
46, 2240— 2248) —The authors have attempted to prepare a deriv- 
of ammocMbodi-imide, NH:c:N-NHj. by the removal of hydrogen 
sulphide from hydrazineditbMarbophenylamide (s-diphenylthiocarb- 
aroylhydrazxde), NjH,(CS-NHPh) 2 , heating with mercuric oxide 
in alcoholic solution. The product consisted, however, of tetrahydro- 

thidvaMianU [diphenyliminoUlrahydrothiddiazoU], 

which crystallises in lustrous, white leaflets, m. p, 240“, a^iifran also 
be obtained, together with the anilinothiolthiodiazole described below 
hy maintaining the hydrazide in a fused condition for a few minutes at 
a temperature not exceeding 200“ 

The thiodiazole has been previously prepared by Walther (A., 1906, 
i, 831), who assigned to it the formula NPhlClfiT-NH'CS-NHPb' 
whilst Freund and Wischewiansky (A., 1894, i, 97), who obtained it 
by the action of carbonyl chloride on the hydrazide, considered it 
to be a phenyliminophenylthiourazole of the constitution 

Walther's formula is excluded on account of the absence of additive 
properties, whilst Freund and Wischewiansky’s formula is inadmissible 
because the substance does not possess distinct acid properties and is 
cot ozidisable to a disulphide. 

Evidence in support of the authors’ formula is furnished by the 
behaviour of the thiodiazole on oxidation, wherpby a red azo-compound 
N*0/N]Ph^ ^ * * 

diphmyUmniodihydroihiodiaxaU, crystallising in stout, 

lustrous, dwk violet to brownistred needles, m. p. 113“, is produced. 
The oxidatioii is beet carried out hy heating an alcoholic solution of the 
thiodiazole with hydrochloric acid and amyl nitrite. 

On treatment with nitrous acid the thiodiazole forms a nilrosoainine, 
which is converted by boiling with alcohol or benzene into the above 
azo-compound. That the sulphur atom of the azo compound is contained 
in the ring is proved by its stability towards mercuric oxide, no action 
taking place even at 140“ 

When boiled with concentrated hydrochloric acid, s-diphenylthio- 
carbamylhydrazide loses aniline, yielding anilinothiolthiodiaade, 

which crystallises in white needles, and has been previously described 
and Imgart (A., 1895, i, 400) as a phenyldithiourazole, 

Anilinothiolthiodiazole reacts with methyl iodide and alcoludic 
potassium hydroxide, yielding anaiiwmethylAiolUiiodiazoh, 

his crystallises in lustrous, colourless, glassy needles or large columns. 
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m. p. 127°, and hasalso been obt^ed by the removal of- hydrogen 
sulphide from methyl thiocarhahiljnodithiooarbarinate, 
Sfl:C(NPh)-NH-N:0(SH)-SMe. 

AnUmobenzyUhiolOiiodiazolt, CjjHjjNjSj, prepared in a similjt 
manner,, using benzyl chloride, forms p^e .yellow needles, m, p, 14 J 0 
That the above alkyl derivatives contain 'an imibo-group has been 
shown by the preparation of a nitrasoamine^ C,HgON^Sj, crystallising 
in needles, m. .p. 84—85°, by the action of nitrous acid on the methyl 
derivative. ^ ‘ 

When heated at 100° with benzyl chloride and alcoholic potassium 
hydroxide, the methyl derivative is converted into itifiylanilino. 
msOiyUKiolthiodixuioltt CjgHjgNjSg, which forms transparent prisms^ 
m. p. 85°, and yields a hydrochloride, m. p. 165°, 

The diacetyl derivative of anilinothiolthiodiazole, m. p. 252°, 
described by Freund and Imgart (loc. cit.). readily loses one ot its 
aCetyl groups on crystallisation of alcohol. The acetyl group which is 
so readily removed must be attached to the sulphuS of the atom, and 
the monoaeetyl derivative, thus formed, accordingly flceives the 

In view of the above results the dithiourazoles described by Freund 
and Imgart must be considered as amino- or imino-tetrahydrothio- 
diazoles, whilst the aminothiouiazoles are probably di-iminotetruhydro- 
thiodiazoles. B, 


Colour Basea of the Quinoneimide Dyes, 1 . Fbimeich 
Kehsmann, Em. Havas, and Eoetsk GaADDUonciN (Uen, 1913, 46, 
2131— 2138).— An investigation of the quinoneimide colouring matters, 
which brings to light certain analogies with the tripbenyliiiethane 
colours. The occurrence of chemical change was detected spectro- 
scopically. 

It a solution of safranine in water is treated with alkali and a layer 
of ether placed on the surface, the two red layers exhibit quits different 
absorption spectra j the same difference holds for the two layers in the 
case of the alkylated safranines, but the colours of the etber-soluble 
bases are in all cases strikingly similar. As the ammonium bases are 
insoluble in water, the ethereal solutions must contain the imino-base ; 
on shaking with water partial hydration occurs, and a portion of the 
imino-baso passes from the ether as the azonium base and imparts 
to the water the colour of the original salt. These azonium bases, 
which conduct the electric current, precipitate ferric hydroxide from 
ferric soliitions, and are generally more stable than the analogous 
triphenylmethane bases, can also be obtained by the action of mois 
silver oxide. The equilibrium NHj^-pHgO '-1 — ^ IiHgH'OH aso 
shows its effect in the action of much potassium hydroxide, when tho 
excess of hydroxyl ion causes practically all the coloured substance to 
pass into the ethereal layer as the imino-base. To the substance 
soluble in water is attributed the structure 
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corresponding with the salts, for example, 

nh,-c„h,<^n^c,h,.nh„ 

jnd to the base soluble in e.her either 




or 


NH,- 05 H,<]jrph>CcH,-NH, preferably the former as it better 

expresses the ^alogy to the parent substance ammonia in which the 
valency passes from three to five io salt-formation. 

Indamine, the simplest quinoneimide dye, closMy resembles safranine 

w-vi? constitution, namely, 

NHj'CgH, N.GjH,.NH , when shaken with water, however it does 
DOt undergo any appreciable hydration to the corresponding ammonium 
base, indicating the less basicity of ammonium nitrogen compared with 
azonium nitrogen, 

Tetrsethylsaframne, with dilute poUssium hydroxide or moist silver 
oxide, yields only the azonium base, which is insoluble in ether but as 
with crystal-violet on treatment with concentrated alkali, an ethvi 
radicle is eliminated with formation of triethylsafranine. ^ 

With the thiazinedyea, the introduction of successive methyl grouos 
as with safranine, produces an additive effect in the shifting of the 
absorption band. Methylene-blue like tetraethylsafranine undergoes 
scission of one and even two methyl groups under the action of 
potassium hydroxide. The other ethylated thiazines when treated 
with alkali yield the ether soluble imino-bases, which on shaking with 
water pass into the thionium bases with simultaneous assumption of 
the blue colour characteristic of the salts. D f T 

Bisthiohydantoins. Georq FaEaicus and H. HoLLsa {Amiaif.i 
1913, 398, ■m-m—BMkhydamoin, 

?Hs-GO CO— CH, 

_ S-c(:nh)'^'^ S(:nh)-s ’ 

prepared by boiling bisthiocarbamide with aqueous chloroacetic 
acid, IS a colourless, crystalline powder and possesses more pro- 
Donnced acid properties than thiohydantoin itself. It is easily 
soluble in alkali hydroxides and carbomates and in aqueous 

TlinN’s^R '^ oH«OjN,S,. 2KOH, and barium salt, 
are crystalline substances. By treatment with 

Stio„‘’Vv^l‘i'^u" ^/^-Potaasium hydroxide, an alcoholic 
wlutiou of bisthiohydantoin is readily converted at the ordinary 

‘ or ^^dUthymslhiokydluloin, m. n 

, neither of which has acidic properties. 

acid tri-ir'l® a-bromopropionic 

®'C(.NH)^^ g I P- above 280° (decomp.), forms 

‘um salt, CgH(jOjN'^8„Ba{OH)j, an NN-dti««tAyZ derivative m p 

CIV, i, r, 

3 p 
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265 — 256°, and NN-dteiijl derivative, m. p. 187°. 
histhiohydantoin, m. p. 225 — 226°, forms a barium salt, 
C,„H„O,NABa(0H)j, 

an NN-dimethyl derivative, m. p. 216—217°, and derivativs 

m. p. 15i°. C. g, ’ 

The Anomalies of Uric Acid Solubility (Colloidal tJfjj 
Acid). Seinrich Schadk and E. Bodes {Zeitich. physiol. Chem 
1913, 86, 238—243. Compare this vol., i, 404). — Polemical iij 
reply to Liehtwitz (this vol., i, 657). W. D. H. 

Action of Hydrazine on the 2 ; 4-Diohlorophenylhydrazon68 

of Ethyl a-Chloro- and a-Amino-glyoxylates and the Dsooa- 
position of Phenylazoacetoacetamide by Chlorine. Formation 
of the 2 : 4-Diohlorophenylhydrazone of a-Chloroglyoxylamide 
and its Basic Derivatives. Carl BDlow and Peter NebeeI^o. 
1913, 46, 2032—2045. Compare this vol., i, 207).— The 2 : i-dichlorl 
phsnylhydrazouA of a-hydrazinoglyoxylAydrazids, 

OsH3Cl2-NH-ii:C(NH-NHj)-CO-NH'NH5, 
is formed when hydrazine hydrate acts oo an alcoholic solution of the 
2 : 4'dichlorophenylhydrazone of ethyl o-chloroglyoxylate under definite 
conditions which are fully described in the original. It forms straw- 
yellow leaflets, which rapidly decompose on exposure to air and light, 
which darken at 155°, and have m. p. 160° (decomp.). It gives au 
orange-red colour with cold concentrated sulphuric acid which becomei 
pale, dirty yellow on warming. When warmed with benzaldehyde in 
alcoholic solution, it yields the corresponding benzylidins derivative 
C8HsCVNH-N:C(NH-N:CHPh)-CO-NH-N:CHPh, yellow needles, 
m. p. 218° (decomp.). 

When an alcoholic solution of the 2 : 4-dicblorophenjlhydiazoiie ef 
ethyl a-aminoglyoxylate is warmed with hydrazine hydrate, the 
2 : i-dichlorophmylhydrazom of a-aminoylyoxylhydrazide, 

CjH3Ci,-nh-n:c(NH2Vco-nh-nHj, 
is obtained in long, pale brown needles, m. p. 230° (decomp.). In 
contrast to the “ hydrazidrazone hydrazide” described above, this 
substance only gives a pale yellow colour with concentrated sulphuric 
acid, from which the conclusion is drawn that the hydrazinc-gronp 
attached to the a-carbon atom is the cause of the delicate halochromic 
property. The presence of the hydrazino-group is established by the 
preparation of the benzylidim derivative, 

CjHjClj-NH-NiqNHjycO-NH-NICHPh, 
yellow needles. 

The 2 : i-diddorophenylhydrazons of a-amineglyoxylacetijlhydrarMi, 
C 3 H 3 C 13 -NH-N:C(NH 2 )-CO-NH-NHAc, is formed when a mixture of 
the 2 ; 4-dichlorophenylbydrazone of ethyl a-aminoglyoxylhydrazide and 
acetic anhydride is allowed to evaporate at the ordinary temperature. 
It forms white crystals, m. p. 233°. Its constitution is established by 
the fact that it does not yield a benzylidine derivative when bor ed 
with benzaldehyde in alcoholic solution, and that it immediately yie s 
a cloudy solution when sodium nitrite solution is added to a solution 
of it in dilute acid. 
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Xe attempt was made to coufirni this conclusion in the following 
asnner. The J :^^e^op^nylA,jdra!=one of ahxjl a-acelylaminogly- 
oxxjlatit CjHjClj'MI'N.ClNHAcl'COjEt, white needles, m. p, 153“ 
after previous softening, was prepared by the action of cold acetic 
anhydride on the 2 ; 4-dichlorophenylhydrazone of ethyl u-amino- 
fflyoxylate. When an alcoholic solution of this substance was warmed 
hydrazine hydrate, a prodwl, CioHjON-jCl, white needles, 
ra. p. 205°, was obtained, which yielded a benzylidene derivative 
, C„H,CL-NH-N:C-N:CMe 


and had the formula (1) 


CO-N-NHJ 


(2) CjH^CVl^-NlC'CO-NH-NHi, 
rN 


^'2 Y 

MeC: 


anil was formed from the intermediate hydrazide, 

CjHjClj-NH-N:C(NHAe)-CO-NH'NH2. 

The i-cUarophenylkydmzom of ethyl a-aminoglyoxvlate 

CeH,Cl-NH-N:0(NH,)-CO,Et, 

ia formed by the action of alcoholic ammonia on the 4-chloropheuyl- 
hydrazone of ethyl a-chloroglyoxylate {loc. cil.). It has m. p. 158°, 
and can be distilled without decomposition. ’ 

The 2 : 4-dichlorophenylhydraMna of ethyl o-chlorog!yoiylate is best 
obtained by the action of chlorine on a solution of ethyl phenylazo- 
acctoacetate in acetone. The advantage gained by the substitution of 
acetone for chloroform (loc. cil.) is that the mother liquors from one 
preparation can be used as solvent for a succeeding preparation, and 
this procedure has a favourable effect on the yield. 

The 2 ; i-dichlorophenylhydrazom of a-chloroylyoxylamide 
CjH.Clj-NH-NlCCI-CO-NHj. 

B. p. 232°, is obtained when chlorine is passed into a solution of. 
phecylazoacetoacetamide in glacial acetic acid or alcohol. It is readily 
soluble in potassium hydroxide. Piperidine converts it into a suhetance, 
m. p. 136— 136-6°, which, ata higher temperature, decomposes suddenly 
with evolution of a volatile oil. With pyridine, it yields pale flesh- 
coloured needlte, m. p. 220—221°. Investigation of these compounds 
is not completed. The 2 : 4-dichlorophenylhydrazono of ethyl a-amino- 
glyoxylamide, previously described (loc. cit.), is more conveniently 
obtained by the action of cold alcoholic ammonia on the above amide 
and has ni. p. 176° instead of 170° as previously given. It forms a 
pktinkUoride, crystallising in small, yellow oclahedra, reduces boilin- 
gold chloride solution, and gives a mirror with cold ammoniacal silver 
nitrate. 

The 2 -A-dichlorophenylhydrazone of H'ki/drazmoghoxyhinide, 

CjHjCls-NH-NiqNH-NHjl-CO-lS^Hj, 

‘r . 1 , o 1 hydrate on an alcoholic solution 

01 the w ;4-diehlorophenylhydrazone of a-rhloroglyoxylamide. It has 
T h' to- orange coloration with concentrated sulphuric 

OW' VVith an alcoholic solution of benzaldehyde, it yields the 
corresponding benzylidene derivative, 

«ii ‘^6H3Clj-NH-N:C{NH-N:CHPh)-CO-aNH„ 
yellow needles, m. p, 205 °, 

In order to determine which of the two amino-groups in the 2 ; 4-di- 

3 7 ) 2 
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chlorophenj'lhydrazone at o-aminoglyoxylamide is more loosely held 
this substance was energetically treated with an excess of hydrszie^ 
hydrate, when the 2 ; Wichlorophenylhydrazone of a-aminoglyojyi 
hydrazide was obtained, thus showing the amino-group of the -OONH 
radicle to be the more readily replaceable. | H. W * 

Azo-dyes Derived from 2-Hydroxy-3-naphthoio Acid 
Akukui, Chandra Sircar and Edwin Rot Watson (Z Soe. Chm. /w' 
1913, 32, 642—644). — In a previous paper (A., 1912, i, 1037) 
authors have described attempts to prepare dyes similar in constitution 
to henzeneazosalicylic acid, which would possess the same all-round 
fastness as this dye, but with the colour deepened to red, violet, blue 
or black. These attempts were not, however, successful as the colour 
was deepened towards maroon and brown, instead of towards violet 
and blue as desired. Since many azo-dyes of not more complicated 
structure possess the desired shades, the authors have examined a lUt 
of the well-known azo-dyes prepared from naphtholsulphonic acids 
from which they are led to the conclusion that the relative position 
of the hydroxyl- and chromophore-group is the determining factor 
in the colour of the dye, the ortto-position favouring red, violet, and 
blue shades, and the paro-position giving brown shades. A series of 
dyes have therefore been prepared by coupling diazonium salts with 
2-hydroxy-3-naphthoic acid, the hydroxyl group thus being in the 
ortho-position to the azo-group. The shades obtained are very satis- 
factory, including fiery-red, claret, cherry-re'd, brownish-purple, bluish- 
purple and black. The dyeings on chrome-mordanted wool are quite 
satisfactory as regards fastness to light and acid test, but are not so 
resistant to soaping, alkalis, and milling as they were expected to be. 

Naphthalene-a-l-azo-2-hydroxy-3-nsphthoic acid, prepared from 
diazotised a-naphthylamine and 2-bydroxy-3-Daphtboic acid, forms 
greenish-red, rhombic prisms, m. p. 236°, wWeas Mohlau and Kriebel 
(A., 1896, i, 242) gave m. p. about 182°. 
m Xyltnt-X-azoi-hydnxy-^wtphAoic atid, 

CsHsMe^-N :N-Ci„H5(OH )-C 05 H, 
crystallises in deep red needles, m. p. 240 — 242°. 

]p-Ethoxybemtn«-\ azo-2-hydr<>xy-3-naphthoi(; acid, 
OEfC,H,-N:N-C„Hj(OH)'COjU, 

deep red, needle-shaped crystals with green reflex, has m. p. 231° after 
softening at a somewhat lower temperature. 
m-Mtrobemen6-l-ato-2-kydroxy-3-naphth<>ic acid, 
N0j-c,h,-ii:n-c,„Hj(0H)-c0jH, 
prepared from diazotised m-nitroaniline and 2-hydroiy-3-naphthoic 
acid, separates from nitrobenzene in beautiful red needles, which do 
not melt at 275°. The corresponding dyt from prnitroaniline formB 
fine hair-like, red needles, which do not melt at 285°. 
Btm«neaa)hen3enc-l-azo-2 hydroxy-3-naphthoie acid, 
NPh:N-CjH,-N:N-C,oHj(Ofl)-C02H, 
is formed when a diazotised solution of p-aminoezobenzene (Hewitt, 
T., 1909, 95, 1394) is dropp^ into an alkaline solution of 2-hydroxj-3- 
naphthoic acid. It crystallises in magenta-red needles with a green 
reflex and does not melt below 275°, 
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piazotiseJ disulphoDaphthalene-^-aM-a-naphthylamine combines with 
sn alkaline solution of 2-hydroxy-3-iiaphthoic acid to yield the todium 

salt of 

oie acid, 0ijH5(SO,Na)3-N.N-C,(|H,-N;S-C,„H5{OH)-CO2Na, which 
pould not be inverted into the free acid by boiling with any 
lEiaeral acid, and forms a black powder. Similarly, sodium hnzidiui 
fy^.{azo-2-hydro^3.naphtlm(,), C,,H,[N;N-C,„H,(OH)-00,Nal„ is 
prepared by coupling a diazotised solution of benzidine with an alkaline 
solution of 2-hydroxy-3-Daphthoic acid. It forms a green powder 
from which the corresponding free acid is not obtained by means of 
boiling mineral acids. 

The colorations produced when the dyes are dissolved in alkalis or 
io concentrated sulphuric acid together with the shades produced on 
unmordanted or chrome-mordanted wool are also described. H. W. 

Azo colouring Matters of Phenylisooxazolone Andre 
Metsb {Gmpt. rind., 1913, 156, 1992—1995. Compare A., 191] i 
341 ).-As the azo-derivatives previously prepared by the author 
(loe. cit.) contained no salt-forming groups and so were unsuited for 
dyeing purposes, he baa now obtained various compounds chemically 
suitsble for dyes, and has compared them with the corresponding 
pyrazolone compounds. ^ 

Sodmiip/iinylieooxazoloniciioienzene-p-aulp/ionaif, 

C,H, 0 ,N-N,-C,H,-S 03 Na, 2 H, 0 , 

golden-yellow spangles, obtained by applying a diazotised solution of 
snlphanilic acid, dyes silk golden-yellow in a bath containing acetic 
acid. 

Sodium phmylimoxazdontazchm xylene o-tudphcmaU, an orange, crys- - 
tslline powder, with 2HjO, dyes silk and wool a deep orange-yellow. 

Sodium phenyhsooxazoloni ■ 1 - azmiaphlhalmi - 4 - tulphcmali forms 
orange-brown spangles with 2HjO ; it dyes silk and wool a reddish- 
maroon. 

Sodium phenylisooxatol(»u-%-azonapluh(Umi-2:5-diaulpkonale orange 

crystals with 2HjO. ’ ® 

The following substantive dyes were prepared by combining a 
molecule of a tetrazotised solution of benzidine with a molecule of 
phenyhsooxazolone, and subsequently coupling the free diazo radicle 
■With a molecule of. a phenol or an amine. 

, 6 2 N'N'CeH,'C,H,-Nj-C„H,(NH,)-SOjNa, obtained by applying 
naphthiomo acid foi* the second coupling reaction, has a red colour 
changing to blue on addition of acid ; it dyes cotton a scarlet-red. 

Podium phmyhsooxazol(meazo-o.ditolylazo-l.<imino-S-napkthon -6-di- 

>mcnaU is a reddish-violet powder, changed to bluish-violet by a 
mineral acid, which dyes a deep violet. ^ 

S . e substantive colours being even less stable than the 
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acid colours mentioned first ; ultraviolet radiation affected the colours 
much more rapidly than ordinary light. The replacement of tie 
imino-group in such compounds by an oxygen atom evidently provoics 
a weakening towards photochemical infiuence according with the 
lessening in stability towards ordinary chemical agents. D. F. p 

Existence of Phenyldi-imide. Stefan Goldschhidt (ftn, I 913 
46, 2300. Compare this vol., i, 768). — In ethereal solution p-bromo! 
phenyldi-imide decomposes mainly into p-bromobenzene and nitrogen ■ 
quinol and a small amount of a colourless, crystalline substance are 
also produced in the decomposition. p, g 

The Density and Volume of Some Protein Solutions 
Amedeo Heelitzea (Zeilseh. Chem. Ind. Kolloid, 1913, 12, 309), _ 
Polemical (compare Chick and Martin, this vol., i, 40 ; Herlitjk 
A., 1910, ii, 1013 ; Gayda, A., 1912, i, 399). j, j, g ’ 

Changes in the Physical Condition of Colloids. XV, 
Electrochemical Investigations on Acid Protein. Kaichiio 
Manabe and Job. Matula (Biodusm. Ztittch., 1913, 52, 369 — 408),- 
The investigations are a continuation of those of Pauli, The present 
authors have been chiefly concerned in the determination of the 
diminution of hydrogen and chlorine ion concentration when hjdro- 
chloric acid is added to carefully dialysed solutions of proteins. The 
hydrogen ion concentrations were determined in the ordinary maimer, 
with the employment of a shaking electrode devised by Pauli, which is 
figured in the text. The chlorine ion concentration was determine'! hy 
shaking the solution under investigation with calomel and mercury, 
and preparing from this mixture a calomel electrode in the ordinary 
way. The E.M.F. was determined when this was balanced against a 
calomel electrode containing a definite concentration of potassium 
chloride (iT/10 or N). A figure is given in which the E.M.F. pro- 
duced is plotted against the hydrogen ion exponent of the mixture 
under investigation measured against both A and A/lO-potassinm 
chloride. The form of vessel used for these investigations is also 
figured in the text, In the cases of albumins, or ox-serum, the addition 
of acids up to a concentration of 0‘03A'^ is accompanied by an increased 
binding of the free hydrogen atoms ; there are, however, only a 1 elativelj 
small number of chlorine ions bound at the same time, and an rijuality 
between the hydrogen and chlorine ions bound is only reached 
in higher concentrations of the acids. If the difference betweeu 
the bound chlorine and hydrogen ions is plotted against the hydro- 
chloric acid concentration, it will be found that it gradually reaches a 
maximum and then falls. The maximum corresponds with tho 
maximum of viscosity of the mixture. These results are in .accordance 
with the theory of Pauli, according to whom an albumin hydrochloride 
is formed, which dissociates in solution giving rise to albumin and 
chlorine ions; the high viecosity of the solutions is due to the iomcr. 
With the addition of increasing amounts of hydrochloric acid, the 
ionic dissociation of the albumin salt is depressed, and the viscosity 
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-® ; eqaality between the bound chlorine and hydrogen ions 

i 5 then also gradually attained. The whole of the hydrogen ions 
added are never complotely bound, and the amount of hydrolytic dis- 
^Bciation of the albumin salt has therefore also been ascertained For 
this purpose, the hydrogen ion concentration was determined in an ox- 
jerum solution containing 0 ' 02 JF-hydrochloric acid in undiluted con- 
dition and when diluted with twice and four times its bulk of water 
Prom the numbers obtained, it was calculated that the hydrolytic dis 
sociation amounted to 4-4% in the twice diluted solution, and to 16-3“/ 
in the four times diluted solution. The results obtained with gelatin 
are somewhat different to those obtained with albumins. In this case 
there is but little binding of the chlorine ions, even in higher concen- 
trations of acids ; the explanation offered in this case is, that the 
chloride is strongly dissociated even in presence of a large excess of 
acid, This does not, however, explain the diminution of the viscosity 
in the higher concentrations ; it is suggested that the acid causes, in this 
case, a degradation of the protein. The effect of the addition of salts 
to the acid protein solutions was also investigated. This addition 
causes a '“ns in low concentra- 

tions of acids {0'005iV-HCl). Such an increase cannot, however, be 
detected with certainty in the higher concentrations. It is assumed 
that in this case the salt attaches itself to the acid protein by means 
of accessory valencies. The actions possible in this case are discussed 
in some detail. g 

The Tyrosine Content of Proteins. Otto Folin and Willey 
Desis {J. Bid. Chm., 1913, 14, 457— 458).— Polemical. A reply 
to Abderhalden and Fuchs (this vol., i, 409). The authors insist that 
their tyrosine figures are more correct than those hitherto recorded 

W. D. H. 

The Faxitors Concerned in the Solution and Precipitation of 
Buglobulin. (Miss) Haewktte Chick {Biochem. J., 1913, 7, 
318 - 340 ).— Re-determination of the isoelectric point of euglob’ulin 
shoua that It coincides with the point of most rapid agglutination 
namely, at a hydrogen ion concentration of about 3 x 10 '* normal’ 
Solution .and disprsion of euglobulin by electrolysis is influenced by 
the nature (especially the valency) of the constituent ions There are 
two general types; ( 1 ) electrical type of solution in which the 
topersion is accompanied by the acquisition of an electric charge by 
the protein molecu es; and ( 2 ) molecular type iu which the di,ssolTed 
protein 18 electrically neutral. 

“ deuaturated by heat, it no longer possesses the 
LT V iL the molecular type of solution. The reaction of 

<iir„ „? 1 “'“"c affected by the 

a dition of electrolytes ; the influence of electrolytes in causing preci- 

p.ta i„„ IS affected by change, in reaction, Kuglobulin in i^mmon 

analoev ^-'iTK ‘‘"f vegetable globulin., presents an interesting 

particle! am electrolytes in which the protein 

r lucies are electncally neutral. W, jj, jj^ 
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Do Gliadin and Zein Yield Lysine on Hydrolysis? Tno«i, 

B. OsBOEBE and Chables S. Lbavebswoeth {/. Bid. Chtm., 1913 , 14 

481_487)_Small quantities of lysine (as picrate) were separated 
from the hydrolytic products' of gliadin from wheat which had beet 
prepared with great care. Zein yielded nopa W. D, H. 

Phonoporphyrin, a New Degradation Product of HEemin 
OscAE PiLOTY and Hebuabn Fibk (Ber,, 1913, 46, 2020 — 2026).— pj 
continuation of their work on the molecular size of bsemin and 
haemoglobin (A., 1912, i, 923), the authors have further inTcstigated 
the reduction of haemin by hydrogen iodide, and have shown that, in 
addition to mesopoiphyrin, a second substance, phonoporphyrin, may 
be isolated, and that the total weight of products thus obtained ij 
90% of that theoretically derivable from haemin. Their previom 
conclusion that the molecular weight of haemin is 1303 is time coc. 
firmed. The occurrence of phonoporphyrin among the decomposition 
products of haemin seems to have been previously observed hy Nencki 
and Zaleski (A., 1901, i, 434), Zaleski (A., 1903, i, 217), and Fischer 
and Meyer-Betz (this vol., i, 111), but the substance was not further 
investigated. 

When haemin is boiled with glacial acetic acid, hydriodio add 
(D 1'96), red phosphorus and a little water, and the mixture, after 
removal of phosphorus, poured into a large bulk of water, a mixture 
of hnesoporphyrin and phonoporphyrin is obtained from which the 
former may be removed by repeated extraction with large quantities 
of boiling dilute hydrochloric acid. The residual phonoporphyrin, 
after purification by solution in sodium hydroxide and precipitation 
with acetic acid, consists of- a dark brown, amorphous powder, analyses 
of which agree most nearly with the formula or 

It is not obtained when mesoporpbyrin is acted on hy hydrogen iodide 
under the above conditions, and hence cannot be formed as an 
intermediate product of the formation of mesoporphyrin from hmmin. 

When boiled with 9% methyl alcoholic hydrochloric acid, phono- 
porphyrin yields the corresponding methyl ester, CjjHjjOjN, or 

C, gH„OyN,, which forms minute, brown particles showing no distinct 
crystalline form, and doee not soften at 225°. The similarly prepared 
ethyl ester, CjjH„0,N, or C,„H,gOjN,, decomposes at 255°. 

Oxidation of phonoporphyrin in sulphuric acid solution with chromic 
acid gives methylethylmaleinimide and haematic acid, CgHgO^N. 


Histone and its Preparation. Walter p. Eddy {Biochtm. BA, 
1913, 2, 419—440). — Histone, obtained by precipitating aqucoiis 
extracts of thymus with ammonia, is different from that obtained by 
saturation with sodium chloride. The former is not soluble in water, 
and contains more nitrogen; the latter is soluble in water, so 
contains combined chlorine. 

The preliminary use of alcohol to precipitate histone and the other 
proteins in the glands is preferable to direct water-extraction. Bang! 
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tention lunmotiia does not precipitate bistone in the absence of 
j. incorrect; their presence, however, facilitates the process. 


fhondroitin.salphnric Acid. Phcebus A. Levene and Feedekick 
n J,A FoEOB ^ Biol. Chtm,, 1913, 15, 165 — 160). — For the first "time 
11 the components of this acid were isolated and identified ; they are 
, assumed on indirect evidence by Schmiedeberg, namely, sulphuric 
]i acetic add, glycosamine and glycuronic acid. Schmiedeberg’s 
yieff of the molecular structure of the molecple needs revision, and 
the new formula is set out in full. It assumes a glucosidic union of 
cboudroain molecules, which explains the reason why chondrosin 
. ^ jjducing agent, and chondroitin-sulphuric acid is not. 


Sphingomyelin. I. The Presence of Lignocerio Acid 
among the Hydrolytic Products of Sphingomyelin. Phiebus 
A Levkne {J. Biot. Chtm., 1913, 16, 153 — 154), — Thudichum 
coosidercd that the principal fatty acid in sphingomyelin was isomeric 
with stearic acid. This is not so; the acid in question has the 
composition melts at 81°, and forms an ethyl ester melting 

at 55—56° ; hence it is lignocerio acid. W. D. H. 

The Components of Sphingomyelin. PHomns A. Levene {J. 
Exptr. Med., 1913, 18, 679— 680).— By the hydrolysis of this 
phosphatide the author has obtained in addition to lignoceric acid 
(preceding abstract) a base, OijHjjOjN, which is isolated in the form 
of its sulphate, m. p. 225°. S. B. S. 

Myokynine. Dasewabt Ackebuans {Zeilich. Biol., 1913, 61, 
373—378. Compare this vol., i, 181). — Myokynine may be prepared 
from horse as well ae from dog muscle. Myokynine dichloride from 
the dog muscle has [o]S -11‘09°, that from horse muscle has 
[a| - 13-5°. 

Myokynine can bo esterified by means of ethyl alcohol and dry 
hydrogen chloride ; it accordingly contains a carboxyl group. It does 
net give a pyrrole reaction when distilled with zinc dust. Since an 
unbranched chain of four carbons in presence of basic nitrogen usually 
forms pyrrole under these conditions, the presence of such a grouping 
in myokynine is doubtful. E. F. A. 

Did Von 'Wittioh Antedate Ostwald in the Definition of 
Enzyme Action? William N. Bees {Biochm. Bidl., 1913, 2, 
441—445). — Quotations from von Wittich's writings of 1872-4 show 
that his conception of enzyme action was much the same as that of 
Ostwald. He was probably also the first to describe the adsorption of 
pepsin by solid proteins, such as fibrin. Abderhalden and others who 
have utilised the method of recent years have not referred to this. 

W. D. H. 
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Amyloolastio Action of Malt and the Beaotion of the 
Medium. Hknri van Laee (8 (A Inter. Cong. App. Chm., 1312 
14, 203 — 213). — The influence of the addition of varying quatititieg 
of acid and alkali on malt extracta of different origin has hee„ 
studied. | 

The inhibition resulting from the presence of an exc^ of acid or 
alkali is due to the formation of an inactive compound between the 
enzyme and the acid or alkali. The diminution in the activity of 
diastase acting in presence of an excess of hydrogen or hydroxyl ions 
is due to three principal causes : (1) The destruction of a portion of the 
enzyme — this is non-reversible ; (2) the temporary inactivity of part of 
the enzyme ; (3) the increase in the activity due to the disappearance of 
some of the ions due to the influence of the steadiers (buffers). 

Diastase has an amphoteric character, and its specific properties 
depend on both the acid and basic groups which it contains. 

E. P, A. 


The Nature of Diastase (Amylase). Henki van Laer (Bull. 
Acad. Boy. Belg., 1913, 395— 451).— A critical examination of 
previous work on the nature of diastase leads to the conclusion that 
the enzyme converting soluble starch into maltose is to be regarded 
as cofistituted by the association of a colloidal organic nitrogen 
compound with electrolytes, so allowing the former to act as a 
catalytic agent, provided always that the reaction of the medium is 
defined within narrow limits. 

Diastase as it exists in cereals differs from the enzyme as used in 
solution. In the cereal, it is partly present as an insoluble zymogen 
in combination with protein substances which are capable of attack 
by pepsin ; in solution, the enzyme is free and unaltered either by 


papain or pepsin. 

The organic complement of diastase is digested by a solution of 
pepsin in hydrochloric acid. It is also modified by phosphotungstic 
acid like other proteins. 

In solutions of diastase the dissolved matter is the more active is 
the amount of nitrogen in solution increases. The amount of 
pentosan present bears no relation to the activity of the enzyme. 
The conclusions are confirmed by extracting powdered diastase with 
successive equal amounts of water. 

In dried preparations the enzyme slowly becomes inactive. 

The nitrogen complement of diastase behaves as an am[ihoteric 


substance. 

The mineral matter is essential for activity, but there is 1 
maximum in the amount of neutral salts, above which any further 
increase will not cause increased enzyme activity. 

At present all the established facts relative to the dyn 
diastatic action are best interpreted on the basis of the properties of 
emulsoids. 


of 


The Belationship Between the Active and Inactive 
Condition of a Ferment and its Surface Tension. M- » 
Gbahenizki (Biochem. Zeitsch., 1913, 52, 142 — 154). — Taka-diastase 
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solutions, as the author has already shown, partly recover the activity 
^hich has been lost by heating when they are kept. It is now 
shown that the surface-tensions of the solutions diminish on heating, 
but again increase on keeping. From these facts, the conclusion is 
drawn, that there is a connexion between the fermentative activity 
of a solution and its surface tension. g, B. S. 

Sacobarifloation of Starch by Eoji Diastaae in Presence of 
Acids and Salta. F. Ando (8<A Inter. Cong. Ajyp. Chtm., 1912. 14, 
13 — 24 ).— BApnni'Rflnts made with an extractof Koji diastase and potato 
starch in presence of a variety of mineral salts and acids are described. 
The presence of neutral and acid salts, with the exception of acid 
calcium phosphate, is up to a certain point favourable to the enzyme. 
Excess of the salts retards action except in tho case of manganese 
salts. 

Alkaline salts, with the exception of potassium phosphate, retard 
the saccharification. Small quantities of mineral acids accelerate 
action; organic acids uniformly retard it. Action takes place in 
solutions of 30% alcohol. E. F. A. 

Some Conditiona Affecting the Activity and Stability of 
Certain Ferments. John H. Long and William A. Johnson 
(J. Aour. Chetn. Soe., 1913, 35, 895 — 913). — It is suggested that for 
diastasio comparisons, the starch paste should be made from starch 
prepared in the laboratory from .sound ripe potatoes, and subsequently 
well washed. In experiments in which O'l gram of sodium chloride 
was present in each 100 c.c. of digesting mixture, it was found that 
amylolytic activity is greatest when about 25 mg. of sodium hydrogen 
carbonate are also added ; sodium hydrogen carbonate in larger 
quantity retards the action without destroying any of the ferment, 
whilst the addition of sufficient acid to neutralise the hydrogen 
carbonate destroys the ferment at once. Glycerol extracts of the 
pancreas are very stable, but rapidly loseamylotic power after dilution, 
especially if kept at 40^^ ; the presence of traces of sodium chloride 
exerts a considerable protecting effect. Experiments with the glycerol 
extract indicate that the pancreatic diastase is exceedingly sensitive 
towards even traces of^ mineral acid, such as hydrochloric acid, but 
that salt again exerts a protecting action ; the effect of the acid, which 
is more marked than that of alkali, is probably duo to immediate 
destruction of the enzyme, as neutralisation fails to restore the original 
activity. qi 

The Nature of Enzyme Action. III. The Synthetic Action of 
Enzymee. William M. Bayliss (/. Physiol., 1913, 46, 2,36—266).— 
Eeaciions in the system glycerol, dextrose, glycerol-glucoside and water, 
as accelerated by emulsiu, follow the laws deduced from mass action for 
™ equilibrium in a reversible system, catalysed by a single enzyme. The 
STuilibrium position is the same from whichever end it is approached ; 

be glucoside produced is the /S-form, and the same which is hydrolysed 

y emulsin. The reaction-rate is directly proportional (not linear, how- 
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ever) to the concentration of the enzyme. The final equilihriuu it 
independent of this concentration. 

Brailsford Kobertson's " synthesis of parannclein by pepsin ” is not a 
synthesis, nor is it produced by- l^psin ; the substance formed is not 
paranuclein. It is a colloidal precipitation, hnd has no connexion Bit], 
enzjEie actioo. 

Apparent deviations from the law illustrated should be properly 
investigated, and the reasons tor diverpnce sought. It is unBise to 
invent new enzymes to explain ditScnlties. W. D. H, 

The Lipases Contained in Pancreatic Cysts. Kossu 
Booenot [Biochem. ZeiUch., 1913, 62, 155 — 171). — The lipases from 
the fluids of pancreatic cysts are similar to other animal hfases. Ths 
liquids can be filtered through paper without loss of lipolytic activity. 
This continually diminishes it the liquid is kept, but the residue 
obtained by evaporation at 20° preserves its lipolytic activity. Acids 
inhibit the lipolytic action, but alkalis in very low concentrations 
accelerate it. With small quantities of fluids (0'05— 0'2 c.c.) there is 
a direct proportionality between the amount of enzyme and the fat 
saponified. For larger quantities of ferment the formulss of Schiitz 
and Arrhenius hold good. The Schiitz law and Arrhenius’ equation 
also agree with the time relations in fat hydrolysis and the oleic acid- 
glycerol fat synthesis within certain limits. Still better agreement is 
obtained, however, with the employment of contents calculated from 
(he adsorption isotherm Jf = JT/A”. The maximal hydrolysis of triolein 
obtained was 93'5%,and the maximal synthesis in the presence of eiccss 
of glycerol was 42% of the oleic acid. S. B, S. 


The Lipase of Chelidonium Seeds. Kohead Boubhoi {Biothm. 
Zeitech., 1913, 62, 172 — 205).— Like the ricinus lipase, the chelidonium 
lipase is insoluble in water, but is, to a large extent, soluble 
in the oils extracted by ether from the seeds. It is also somewhat 
soluble in a mixture of oleic acid and alcohol. Whereas, however, 
the ricinus lipase acts most readily on addition of acids, the 
chelidonium ferment acts bwt in the presence of water alone. 
Even A750-acetic acid has an inhibitory effect on its action. The 
maximal hydrolysis obtained was 92—95%. The lipases of ricinus 
and chelidonium are similar, in that they do not readily hydrolyse 
the esters of the monobydroxy-alcohols. As the molecular weights 
of the fatty acids increase, the esters are more rapidly attacked 
by the chelidonium lipase ; thus, tsobntyl oleate and amyl palmitate 
undergo hydrolysis to the extent of 16 — 33%. The lipase, further- 
more, can cause a rapid and almost complete synthesis of the esters of 
the higher fatty acids, which action is in marked contrast to the less 
complete hydrolysis of the same esters caused by the ferment. Possibly 
the larger quantities of water have an inhibitory action when the 
water of the substrate cannot form an emulsion. The isobutyl oleate 
synthesis accords with a unimolecular reaction, and there is a direct 
proportionality between the rate and quantity of enzyme presen . 
The maximal synthesis is 92%. The maximal triolein synthesis is 
47 — 600 %. In the latter cases, the same final; equilibrium is 
in synthesis and hydrolysis. The final equilibrium here wilt epen 
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the amount of water present. The seeds can be heated for htteen 
minutes at 100 without any very marked deterioration of the 

ferment, S_ b_ g_ 

Action of Bono Acid on Zymase; Comparison writh the 
Action of Phosphatea. Henri Aoulhon (Compt. rend., 1913, 156, 
1855 — 1858).— The author has preriously shown (A., 1909, i’,"621) 
that boric acid is remarkably inactive towards diastases in general and 
has examined its action on zymase. For this purpose, sucrose or 
dextrose was mixed with a constant quantity of zymase in the presence 
of varying amounts of boric acid, the course of the reaction being 
followed by determining from time to time the loss in weight due to 
the carbon dioxide evolved. The inhibiting action of boric acid is 
observable even with only 10 mg. of acid per 100 c.c., whilst with one 
gram of acid per 100 c.c. fermentation is no longer possible. On the 
other hand, living yeast derived from the same source is capable of 
fermenting a portion of the sugar supplied to it even in the presence of • 
boric acid of the concentration 2 in 100, from which it appears that the 
membrane presents contact of the boric acid with the zymase. 

The inhibiting action of boric acid cannot be attributed solely to its 
acidity, since monoaodium phosphate, which possesses the same degree 
of acidity as boric acid, exerts a slight favouring action. The nature 
of the electronegative radicle is also important. This is shown by a 
series of comparative experiments with borax, trisodium phosphate, 
trisodium citrate, and sodium carbonate, in which only the borax is 
foQud to have a marked inhibiting effect. This effect is, however, less 
than that observed with boric acid, so that it appears that the favouring 
action of the alkali compensates in some measure the inhibiting action 
of the electronegative radicle. jj, ’(y 


Physiological Chemistry. 


The Work Done by the Lungs at Low Oxygen Pressures. 
Abchibald y. Hill (Proc. phyeiol. Soc., 1913, xxvii— xxviii ; J. 
nystol., 46).— By calculation, from, known data, of the work done by 
tte lungs in secreting oxygen (if Haldane’s views are accepted) it is 
lound that the work done per minute by the lungs is only 
s -f iL “srefore the lung cells can secrete oxygen at all, 
M If they be assumed to possess an " efficiency ” in performing the 
rirftlir secretion of only 20%, they should, 

psi'form this work with an activity no 
g ater per gram than that of the body as a whole. W. D. H. 

Excretion Resulting from Muscular Work 

19ir2“ H'O'-YiBfocism. Ml., 

, 03U — xiie sudden increase in the excretion of 
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carbon dioxide after tbe beginning of work ia due to better veotilj. 
tion of the lungs ; the continuation of the increase is due to veuij. 
lation of the blood ai^ tissues also. After forced breathing, followtij 
by muscular work, She new rate of excretion is sharply defined 
the further increase as the result of work is not so prompt, anj 
comes on gradually. Some differences qf detail occur according to 
the duration of the forced breathing. W. D. H, 

The Influence of Barometric Pressure on the Excretion of 
Carbon Dioxide in Man. G. 0. Hioley {Siockem. Bull., 1913 2 
393 — i02). — The degree of influence of barometric pressure on tb 
excretion of carbon dioxide differs in different suyects. It j, 
evidently a minor factor, the effect of which is liable to be masked 
by other influences, diet, exercise, etc. W. D. H. 

The Effect of Altitude on Mesectic Curves. Joseph Barchou 
(P roo. physiol. Boo., 1913, xxx — xxxi; J. Physiol., 46). — In subjects 
at rest living at a high altitude there is a reduced carbon dioxide 
tension in the blood, and acidosis. These so nearly balance eacb 
other that the dissociation curve remains mesectic (that is, normal). 
This statement is illustrated by the necessary data and calculations. 

W. D. H. 

The Relation of the Blood-salts to Cardiac Contraction, 
Eenest G. Maetin (Amr. J. Physiol., 1913, 32, 185— 183).— Oaltium 
and sodium are not regarded as antagonistic, but each has a 
defiuite function. Calcium promotes (as Howell stated) the conver- 
siou of stable into unstable energy-yielding material; sodium (ai 
proposed by Lingle) serves as the immediate stimulus to bring about 
the actuaj dissociation, and so to initiate the heartrbeat. Neither is 
an exclusive agent; tlie preparation of dissociable materia] is mncli 
hampered by the accumulation of waste products, and is therefore 
aided by abundant supplies of oxygen or by sodium carbonate; 
carbon dioxide in moderate quantities, and perhaps sugar, act as 
direct stimulants to cardiac tissue much as sodium acts. 

W. D. H. 

HsBtnolysis by Silicic Acid. M. Ltebers {Arch. Hygitm, 1913, 
80, 43 — 55). — In the system blood -H silicic acid I- complement, 
hffimolysis often takes place. The silicic acid cannot, however, 
always replace an ordinary amboceptor. Certain completriiJs show 
the same complementing action towards sheep corpuscle? 'ha-rgeii 
with silica as towards the same corpuscles charged with an ordinary 
amboceptor. The more coarsely colloidal or turbid solutions of 
silica cause agglutination, and the blood does not then lake so 
readily when treated with the complement. The ordinary Iranraiie 
amboceptor in the original Wassermann reaction cannot t* 
replaced by silica. S, 

Lipolytic Action of the Blood. Fraxcis H. Thiele (Sioehm-J-, 
1913, 7, 275 — 286). — Blood and chyle contain an ennyme which w' 
hydrolyse lecithin, but not neutral fat. When blood and chyle ft 
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are incubated together, the neutral fat forms an absorption com- 
poiiud with the protein, and is then non-extractable by ether. This 
J^onipound can be broken up by peptic digestion, by alcohol, and by 
jieating- The formation of the complex occurs in the corpuscles; 
serum has no such effect. It is not due to hemoglobin, and is 
probably brought about by an enzyme. \V. D, H, 

Variations in Qlycaemia during Inanition. Henby Bierry 
and (Mile.) Lucie Fandard (Compl. rend., 191.1, 156, 2010—2013).— 
Tie authors have already shown (this vol., i, 426) that the injection 
of adrenaline can induce perturbations in the glycsmia of an 
animal, and now bring evidence of the considerable effect on the 
content of sugar in the blood of dogs caused by inanition. The 
quantity of free sugar is fairly constant for the first twelve days, 
then may occasionally increase considerably, but finally decreases. 
The combined sugar, which is liberated on hydrolysis, commences 
to increase in quantity about the twelfth day and continues to 
increase until death. jy p rp 

The Action of the Thromboplastic Substance in the Clotting 
of Blood. F. VV. MacRae and A. G. Schnack (Amer. J. Physiol, 
1913, 32, 211 213). Calcium-free (oxalated) peptone plasma may 
be made to^ clot by the addition of calcium-free solutions of 
thromboplastic substance (kephalin), provided the excess of oxalate 
is removed by dialysis. The action of the kephalin is demonstrated 
more easily if some thrombin is added previously to the dialysed 
oxalate plairna in an amount insufficient in itself to overcome the 
effect of antithrombiii. This result is opposed to the theory of 
Morawitz that the thromboplastic substance acts as a kinase in 
conjunction with calcium, but accords with Howell’s view that 
kephalin facilitates clotting by neutralising antithrombiu. 

W. D. H. 

Blood-relationship of Animals as Displayed in the Com- 
position of the Senim-protoins. 11. A Comparison of the 
Sera of Ox, Sheep, Hog, Goat, Dog, Cat, and Guinea-pig with 
Respect to their Content of Various Proteins. J. Homer 
WooLSEY (J. Biol. Chem., 1913, 14, 433-439) -The following tabic 
summarises the average results obtained: 

Percentage of the total pi otciiis in the sera of 


Huiiiea- 

Ox. Sliecp. Ho". (nial. Cat. jiij. 

‘'IusoliiMe”;,.Iobijlin... S\ (>-4 6-0 77 6’5 4 -:^ 

Total eWralii, 29-0 IT’O Sfi'O 22'0 IS'O 30 0 IS'O 

lotal albimuQ 70-0 S2‘0 64 ‘0 75'0 $10 69'0 S4 0 


W. D. H. 

The Activation of Blood-serum. Cornelis A. Pekelhari.sg 
(Aiusck physiol. Ckem., 1913, 85. 341— 345). -When hlood-sovum is 
■cpt, its power to coagulate fibrinogen lessens. Iforawitz attributes 
's to change of thrombin into a inetailirombin. Sucli serum 
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can be reactivated by adding alkali, and then neutralising; 
author advances the view that the loss of activity is due to n 
development of inhibitory substances, and that these are destroyj 
by alkali. He also disagrees with Landsberg, who regards the L 
of activity as due to adsorption of the thrombin by the serum 
proteins; and quote experiments to support his view. Among othe, 
things proved is the fact that dialysis” of the seriuu removes tli 
inhibitory substance or substances. Activated serum on kespiu* 
loses its activity more rapidly than serum which has not teen 
treated with alkali. Vf. D. H 

The Digestive Enzymes of Cold- and Warm blooded 
Animals. I The Pepsin of the Hake and Dog. A. Ramczv 
(Zeitach. physiol. Cheni., 1913, 85, 349 — 371). — The pepsin f>f 
and dog are not identical, but show the following differences ; Haks 
pepsin digests fibrin, serum protein, and caseinogen well, but it ij 
less active towards edestin, and especially towards egg-albumin and 
elastin than dog’s pepsin. Hake pepsin is adapted to work at a 
lower acidity than dog’s pepsin; there are also differences in milk- 
curdling power, adsorption by elastin, velocity of action, and in 
optimum temperature. Hake’s pepsin is only slightly inhibited at 
freezing point, W. D. E 

The Pepsin-Chymosin Question. Wilieh van Dam [ZtiuA. 
physiol. CUm., 1913, 86, 77— 84).— Polemical against Rakoezy’s 
views. W, D. H. 

The Influence of Preliminary Heating on Peptic and Tryptic 
Digestion. A, H. Bizabro (/. Physiol., 1913, 46, 267—284).- 
During peptic digestion, Sorensen’s formaldehyde method shoe's 
that amino-acid groupings are liberated slowly, and after many 
days’ action the time varies for different proteins. Preliminary 
heating of egg-white to 120 — 140° makes subsequent tryptic proteo- 
lysis more active; the same Is true for fibrin, caseinogen, and beet; 
but the opposite for gelatin. The amino-acid groupings in tryptic 
solutions increase after fifteen hours’ digestion. W. D. H. 

Pancreatic Digestion. (Miss) Gketeude D. Bostock {ZeitsA 
physiol. Chsm., 1913, 85, 471 — 492). — A study of the influence ot 
alkali on the partition of nitrogen in the digestion of fibrin by 
pancreatin shows that the powers to dissolve and to split proteins 
are two different things. The most favourable degree of alkalinity 
for protein solution is between T2 and 1’8% of sodium carbonate. 
Protein cleavage is hindered by 0’6% sodium carbonate, but 
between 0% and 0'3% no differences were noted. An optimum con- 
centration for cleavage was not found. The cleavage during 
protein tryptic digestion is as unfavourably influenced by 0'6 to 
1'2% of sodium carbonate as is protein cleavaee during autolysia. 

W. D. H. 

The Influence of Carbon Dioxide on Chlorine Metabolism. 
Eknst Laqueur and J. Snappbr (Biochem. Zsilsek, 1913, 52 , 44—59). 
— It has been shown by Hamburger that chlorine passes from the 



PHYSIOLOGICAL CHEMISTRY, 


i. 925 


auids into tissue cells when the mixture is treated with 
carbon dioxide in viiro. Experiments carried out with rabbits, 
(,hich were allowed to inhale air rich in carbon dioxide, failed to 
reveal a simiiar action in vivo, as no chlorine retention was found 
[0 take place after such inhalations, as should be expected if 
shlorine passed from the blood serum into the formed elements^ It 
is assumed that the body possesses some compensatory mechanism 
ffhicli prevents this from taking place. g, B g_ 

The Nitrogen-sparing Action of Salts, Especially of Sodium 
Acetate, in the Case of CarnivoroiiB Animals. Eesst Pesobeck 
ZtiiscK, 1913, 52 , 275 330). — Numerous experiments are 
liven in detail, in which sodium acetate and other salts were added 
to basal diets given to dogs, in which the nitrogen balance was, in 
some cases, complete, in other cases positive, and in still other cases 
aegative. The results of previous experiments were confirmed, 
which tended to show that sodium acetate causes nitrogen retention, 
this action being specially marked when the nitrogen balance is a 
negative one. The salt is without action on the amount of nitrogen 
excreted in the fceces. Sodium citrate, sodium lactate, and mag- 
nesium acetate appear to exert a similar action. The author 
supposes that the action is due to the alkali added, which can be 
used for neutralisation of acids in the body, instead of the ammonia 
set free by the deamldisation of the proteins. S. B. S. 

[Nitrogenous Metabolism.] Eduard Graie {Zeilscli. physiol. 
Chm.i 1913, 85 , 347 — 348). — Polemical. A final reply to Abder- 
halden and Lampe (compare this vol., i, 647, 671). W. D. H. 

The Normal Protein Metabolism of the Rat. Otto Folin and 
J. Lucie.v Moreis (/ Biol. CItem., 1913, 14 , 609— 515).— The new 
Biicrrechemical analytical methods cnaWe small quantities of urine 
to be dealt with, such as are excreted by the rat. Rat’s urine closely 
resembles that of man. The high percentage of uric acid is remark- 
able, for the rat s tissues Tack the uric acid-forming enzvmes, 
although the liver destroys it. ly. jy. 'h. 

Intermediary Metabolism of Carbohydrates and Proteins. 
The Mutual Interoonversion of a-AmiDO-acids, a-Hydroxy- 
icids, and u-Ketonio Aldehydes. Henry D. Dakin and Harold 
w. Dddley (/. Biot. Chem., 1913, 14 , 555—561 ; 15 , 127—143),— 
By a suitable choice of experimental conditions it is possible to 
convert a-ammo- and a-hydroxy-acids into a ketonic aldehydes at 
low temperatures; lactic acid and alanine, for example, yield 
nethylglyoxal. When inethylglyoxal is acted on by enzymes 
glyoxalases) found in the body, d- and Mactic acid are formed. 
lUcn given to the glycosuric animal, glyoxal and both lactic acids 
I’lem dextrose. Methylglyoxal is therefore believed to be an inter- 
meuia e product in the mutual interconversion of alanine, lactic 
and dextrose (compare Proc., 1913, 29 , 156). W. D. H. 

'’ijL. civ, i 
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The Value of Lactose and Galactose after Partial ExcIuejQj 
of the Liver (Bek’s Fistula). Ludwiq Draodt (Arch. expt. 
Pharm., 1913, 72, 437— 474).— After ao Eck’.-; 6 stii!a tlie leitritiig 
value of lactose and galactose falls ; the liver fails to convert them 
into glycogen, and the sugars circulate in the blood and leave tW 
body by the urine. W. D. H. 

The Formation of Fat from Carbohydrate. Sersius Motcinj 
and Joseph H. Pratt (dm«r. J. Physid., 1913, 32, 200— 210).-.;fi|j 
present observations on dogs confirm the results of others witli 
other animals, that feeding on carbohydrates leads to fat forma, 
tion with the accompaniment of a high respiratory quotient. 

W. D. H. 

Fat Absorption. II. Absorption of Fat-like Substances 
other than Fats. \V. li. Blooe (J. Biol. Chem., 1913, I 5 
105 — 117).— Neither petroleum hydrocarbons nor unsapoaifiaWe 
esters (^wool-fat) are absorbed. Neither class of compounds is 
reducible to a water-soluble form in the intestine. Hence it is 
extremely probable that fats can only bo absorbed in water-soluble 
form, a]id that saponification is a necessary preliminary to absoip. 
tioii. W. D. H, 

The Absorption of Nitrogenous Products. OTroFuris luij 
WiLLEV Denis (J. Biol. Chem., 1913, 14, 453 — 435).— Poltmical, .t 
reply to Abderhalden and Lampe (A., 1912, ii, 1189). W. D. H, 

Nutrition of the Embryo-chick III. The Assimilation of 
Egg-white. Hubert W. Bywaiers and W. Barrett Boue {I'm. 
physiol. Soo., 1913, xxxiii — xxxiv ; J. Physiol., 46). — During incuba- 
tion the ratio of albumin to ovomucoid in the white of tlie egg 
remains constant. Either the two proteins are absorbed at the same 
rate or the albumin alone is absorbed, and then fresh albiimia is 
formed from the ovomucoid. The ovomucoid contains the same 
proportion of carbohydrate througliout. Probably the first explana- 
tion is the correct one. AV. D, H. 

An Important Chemical Difference between the Eggs of 
the Sea Urchin and those of the Star-flsh. Albert P. M.aTiitws 
(J. Biol. Chem., 1913, 14, 465 — 467). — Cholesterol is absent or nearly 
so in the starfish egg. It could not be found in the eggs of 
.\ iiirias forhrsii. It is present in considerable amount iu the sea 
urchin egg.s. The phosphatide of the starfish contains about lOo 
of a reducing sugar in firm combination and also sulphuric add. 

AV, D. II. 

The Influence of Hypertonic Solution on the Bate of 
Oxidations in Fertilised and Unfertilised Eggs. Jacques Loeb 
and IIaedolph VVasteneys (J. Bid.. Ghent., 1913, 14, 469 -480), ---The 
unfertilised eggs of sea urchins which have undergone artilicid 
membrane fornialioii die if not treated with a hypertonic solution, 
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ljut the solution does not increase the rate of oxidations eitlier in 
uiil'pitilised or fertilised eggs. Such solutions increase the rate of 
oxidations in unfertilised eggs if they Jiave not undergone uiem- 
biaiie formation. Weak bases added to normal sea-water cause 
aienihrane development, and affects the rate of oxidation in unferti- 
lised eggs as when they are added to hypertonic sea-water. Complete 
evtolysis of the unfertilised eggs by saponin raises the rate of 
oxidation to the same height as fertilisation, showing that cytolysis 
of ilie surface of the egg is the essential feature in fertilisation.' 

W. D. H. 

The Influence of Ba^es on the Bate of Oxidations in 
Fertilised Eggs. Jacqdes Loeb and Haedolph Wasteneys (/. Biol. 
Ck»>; lOi-*' 14, 4,‘)9— 464).— Bases influence (he r.ate of oxidations 
differently in the fertilised and unfertilised eggs of Sfrnngyhce.n- 
infii-i piirpiirnfiis. Strong bases accelerate fhis'rate in the fertilised 
egg only if their concentration is over IQ-'hV; this suppresses 
development of the egg. Weak bases accelerate the rale slightly 
ill the fertilised egg. No conclusion as to the seat of oxidation 
ill the egg is warranted. -W, D. H. 

Biochemistry of Protozoa. II. Theouok Panzer (Zeilich. 
pbjsiol. Ckiti.. 1913, 86, 33 — 42}. — liie parasitic protozocn 
Gomk ijadi, whicli lives in the swim-bladder of certain lishes and 
also ill shelliisli, was investigated. 

The composition and constants of tlie fatty substances present 
show them to be different from those in the host. No suoar or 
related substance was found. The keratin-like protein iu the'spore- 
capsiiles is free from sulphur arid pbospliorus. After hydrolysis,- 
lysine, histidine, arginine, tyrosine, glyciue, and glutamic .acid were 
separated, ' yj 

The Action of Tissues on Hexoses. Puiebus .4. Leve.xe and 
tlusiAV M. Meyer (/, Bwl. Chew ., 1913, 15, 65- G8),— Kidney tis.sue 
was obtained aseptically, and ill its presence dextrose, (/-mannose, 
and (/-fructose were all converted into (/-lactic acid. The action is 
the same, hut not quite so powerful as that of leucocytes. 

\V. D. H. 

The Biochemical Conversion of Methylglyoxsl into Lactic 
Acid and the Formation of the Different Lactic Acids in 
Nature. Oaui. Neuberg (Biochtm. Zeilscli., 1913, 5 1, 48 1 
Animal tissue extracts contain an aldehydomuta.ie. whicli readilv 
converts niethylglyoxal into lactic acid, 'The reaction lakes plac'e 
nest when the reaction mixture contains calcium livdrogeii carbon- 
ate, which prevents the mixture from becoming too .V-id. Tliis 
pr^ess IS carried out in the following way: I'lO grams of ciilcium 
rai onate are added for each 0'73 gram of mclliylglvoxal present 
j|i solution in the organ extract ; the former is added, and the 
is saturated with carbim dioxide before addition of tlie 
^ 'Clyde. Alter remainiug in the iucub.ator, the mixture is lieated 

i) 1/ 2 
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and filtered, and an aliquot portion is evaporated to a small buH 
Hot alcohol is added, the precipitated substances were filtered oS 
the filtrate is again evaporated, treated with alcohol, and agaij 
evaporated. These processes are continually repeated Until jd 
precipitate is produced on addition of alcohol. The amount ol 
■ lacljc acid formed can be estimated by determining the amount of 
calcium in an aliquot part of the final filtrate; for determination 
of the rotation the zinc salt can be made from this liquid. Control 
estimations should be made with the methylglyoxal and tissue 
extract separately, both of which yield small quantities of a 
soluble calcium salt when treated by the above process, and a cor- 
rection can be thus introduced into ijhe result. 

The conversion of methylglyoxal into lactic acid is never quanti- 
tative, but reaches sometimes 75%. Certain maceration juices ol 
top yeasts are also capable of producing lactic acid from methyl, 
glyoxal, but not aqueous extracts of the same. The lactic acid thug 
produced is inactive. On the other hand, muscle and liver 
extracts produce the f-acid, which is not the naturally occurring 
form. The theory of the formation of this active form is discusseij 
by the author in some detail. He assumes that by the addition 
and scission of the elements of water optically active substances 
can be produced from forms such as methylglyoxal, which are 
themselves inactive, and that such active substances are formed as 
intermediary products in various biochemical changes. These views 
are illustrated by numerous examples and formulse. S. B. g. 


The Prepa'^ation from Animal Tiseues of a Substance which 
Cures Polyneuritis in , Birds Induced by Diets of Polished 
Rice. I. Eveltn A. Coopee (Biochtm. J., 1913, 7, 268— 2J1).- 
A fraction rich in the anti-neuritic substance can be precipitated 
by ether from the fats and lipoids (alcoholic extract) of horse- 
flesh. The substance is insoluble in alcohol, benzene, chloroform, 
ether, and ethyl acetate, but is moderately soluble in water, It is 
absorbed to some extent by animal charcoal, and is destroyed 
readily by alkali. Quinine and cinchonine exert a temporary 
curative action in these birds, but lose this power after being heated 
at 125° for six hours; the effect is regarded as due to traces of 
the anti-neuritic substance from the cinchona bark. Alcohol givei 
to the birds in small doses does not affect the onset of poiyneuritis 
when a diet of polished rice is taken. This suggests that .alcoholic 
neuritis is not due to a lessened capacity of the body to u' ilise tlie 
anti-neuritic substance. W. D. H. 


Lipolytic Action of the Tiesues. Francis H. Thiele ( BMmi . 
J., 1913, 7, 287 — 296). — The tissues possess a true lipolytic enzyme, 
but, except in the case of the pancreas, it hydrolyses phosphatide! 
and jecorins, but not ordinary fats. It acts in an alkaline or acid 
medium. There is no evidence of a kinase in the spleen. 

W. D. H. 
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The f Auffisthetics on the Oxydonee. Fr^p. 

Batelli ann (MNe.) Lina Strrn (Hiochm, ZfiiUch... 1913 52 
236^252. Compare Vernon, this vol., i, 220).— The " oxydones 
the insoluble catalysts contained in animal tissues, which 
accelerate the oxidation of certain substances. Below certain con- 
centrations, anaesthetics have no action on the succinic oxydonS • at 
3 certain critical concentration they exert an inhibitory influence 
which is not far removed, except in the case of antiovrine from’ 
a limiting concentration at which the ferment becomes ’ quite 
inactive. Similar phenomena were observed by Vernon in the case 
of the phenylenediamine oxydone. All anaesthetics have the power 
of precipitating nucleoproteidt from aqueous solution ■ this precipi- 
tation is only marked when a certain critical concentration is 
reached, and is complete in_a slightly higher concentration. These 
two concentrations,^ except in the cases of phenol and imresol are 
almost identical with the concentrations necessary for inhibition 
and complete inactivation of the oxydone. They also vary in both 
cases, with the temperature. The influence of the anjesthetics on 
the activity of the succinic oxydone is not much stronger when 
they are present during the actual oxidation than when the tissue 
has been treated by them and then washed. The destruction of 
the oxydone is therefore an irreversible process. There is. as Vernon 
has already shown, a parallelism between narcotic action and 
capacity te destroy oxydones, which is far more marked than the 
parallelism between the narcotic action and coefiicient of distribu- 
tion between oil and water. There is also a parallelism between the 
capacity for destroying oxydones and the ' hsmolytic action the 
toxioitv. and capillary activity. The authors draw the conclusion 
that these activities are due rather to actions on the proteins than 
to the actions on lipoids S B 8 


The Influence of Aldehvdea on the Oxydones Fnitn Bstrlli 
mil (Mile.) T.TNA Stfrn (Binrhnn. Z'ilsch.. IPl.n. 52 jypi _ 

The aldehydes are similar in their action on oxydones to the 
ansestbetics, the method of action of which i.s described in the 
precedins paper. There is a critical concentration at whicl, inbihi- 
10,1 is effected which is not far removed from the limiting concen- 
tra 101 , of total inactivation. Both vary with the temperature ; the 
destructive action on the oxvdones, furthermore, is an irreversible 
one. These critical and limiting concentrations do not coincide 
wover. with the incipient and complete precipitation of the 

ttev „p,rly ooiunde with the capacity of the aldehyde to form a 
wip.tate with the soluble proteins after acidification with acetic 
of ovvdf '"■■‘j'’ conclusion that the destruction 

en the liroids ^ 

Chlmicfl^r Not Possess the Same 

Cmn“7ir SpZT 

>913 157 M Rarbieki {Cnmpl. rtml. 

■, 05— , a;.— B y successive extraction with carbon 



i. 930 


ABSTRACTS OP CHEMICAL PAPERS. 


disulphide, distilled water, alcohol, ether, and boiling alcoliol tlie 
author has made a comparative analysis of the tissue of the sympa. 
thelic system and of the axial nervous tissue and the cranial ajj 
spinal nerves, end finds that the first-named differs in chemical 
composition from the others. Of its total extract 66% is composed 
of oil and stearin. It is completely void of nervous serum and of 
cerebroin aud cerebrin. W. G, 

Carbon Dioxide Prodnotion in Nerve Fibres. Shim Tashibo 
[hner. J. Phyeiol, 1913, 32 , 107 — 136).— All nerve fibres give oi 
carbon dioxide. A nerve of the spider crab at rest produces 
6-7 X 10^' gram per 10 mg. per ten minutes. The figure for frog) 
sciatic is ,r.) x 10"^. The amount is increased in activity to 
ifixlO-' (crab) and H'^xlO-’ (frog). This is due to a 'vitj] 
active process, which is reduced by anaesthetics, both in nerves 
and seeds, ■ D. H. 

The Cerebro-spinal Fluid in Nervous Diseases. I. Robebi 
V. Stanford [Zeitadi. physiol, Chtm., 1913, 86, 43 — 50). — The hist 
specific gr.nvity of the cerebro-spinal fluid in cases of progressive 
paralysis is regarded as of diagnostic importance. W. D. H. 

The Cerebro-spinal Fluid in Nervous Diseases. II. Nitrogen, 
Robert V, Stanford {Ztitsch. physiol Ohsm.. 19 1 3, 86 , 219 — 333).- 
The amount of nitrogen follows the specific gravity ; it is increased 
in progressive paralysis, and in certain other, mental diseases, hut 
not so greatly. In epilepsy this is not the case as a rule. 

W, D. H. 

The Action of Electrolytes on the Heart. Geosoe 11. Mists 
(,/, Physiol, 1913, 46 , 188— 235).— The experiments were niiide mi 
the frog's heart, .simultaneous records of the contractimis and of 
tlieir electrical accompaniment being taken. The character of tie 
electrocardiogram and the changes it undergoes are discussed at 
length. Among the points of interest noted is that the electrical 
changes may continue after all movements have ceased, as svlien 
calcium is absent from the perfusing fluid. This has already been 
noticed in the mammal’s heart by Locke and Rosenheim. 


The Action of Pituitrin and ,8- Amino-4 ethylglyoxaline 
(Histamine) on the Action of the Heart. "W. Einis (fiioc&w. 
Zsilsch., 1913. 52, 96— 117).— The experiments were made on t e 
isolated hearts of frogs and rabbits. In the rabbit's heart singe 
small doses of pituitrin cause a slight increase in the trequency, 
larger doses a diminution. Repeated doses also cause a 
tion. In hearts brought to a standstill by want of oxygen. pituitTi 
causes a tr-insient activity. 6-Amino-4-ethylglyoxaline 
diminution of frequency by inhibition of the stimulus, u 
mammalian heart ])ituitrin causes a diminution or "''I. d 
followed by a more or less marked rise; there is a diminu i 
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the height of contraction, followed by a recovery to the normal 
or even higher than the normal. The diminution in the frequency 
and height of contraction may be ascribed to the chloretone con- 
tained in the preparation used. ^-Amino4-ethylglyoxaline causes 
an increase in the frequency m the mammalian heart to two or 
three times the normal after a slight preliminary transient diminu- 
tion. The final value is below normal. It also causes a marked 
increase in the height or contraction. S B S 

The Action of the Diaetatio Ferment on Glycogen within 
the Cell. III. Eenst J. Lesser (Bioche^. Zeitach., 1913, 52, 
4(1—485). During the winter months glycogen does nol disappear 
quickly from the liver during incubation of the intact organ If 
hoivever, the organs are ground up so as to destroy the structure’ 
the glycogen rapidly disappears ; in fact, it is hydrolysed as rapidly 
as it is in the intact organs taken from animals during the months 
„f May and .Tune when the glycogen is labile. The difference is 
probably due to the difference of the diffusibility of the ferment 
llirough the cells, which enables it to come into contact with the 
jlycogen, and not to the presence of blood-diastase, as the same 
results are obtained with the organs which have, been perfused and 
rendered blood-free, as with the organs directly removed from 
file body (compare Ivar Bang, this vol., i, 552, 553). S. B. S. 

The Action of Antiglyooeurio Medicaments and Liver 
Glycosuria. III. The Perfusion of the Liver with Blood 
under the Influence of DiflPerent Reagents. Ee.vst Neubaueh 
{BmJiem. Zeitsch., 1913, 52, 118—141. Compare A., 1912, ii, 962). 
-Tlie results were obtained by oncometric experiments on rabbits’ 
livers. .An increase, of volume of the organ follows the intravenous 
or subcutaneous injection of adrenaline, and the intravenous injec- 
tion of the infundibular portion of pituitary body, of stropbanthiu, 
of cocaine (after subcutaneous injection of adrenaline), after 
asphyxia produced by stoppage of the trachea, after faradic’ stimu- 
lation of the centr.ll end of the va^s in the neck and the stimu- 
lation of the splanchnic. There is contraction or inhibition of 
expansion of the liver, after intravenous injection of the ghandular 
portion of the pituitary body, after veronal, chloral hvdrate, ergo- 
toxiii, after venesection, and after stimulation of various kinds "of 
the peripheral end of the vagus. Phloridzin and cocaine have no 
>pec]fic action on the liver volume. Caffeine and diuretin cause 
repeated .ilterations in the kidnev volume. The liver volume 
dianses run as a rule parallel with the height of the blood-pressure, 
Wiaving m this respect like the limbs, but unlik-e the spleen. 

los? tieatnients of tbe animals which produce hvpercriycremia in the 
iiver throiiDh vaso-constrictioii in the splanclmic "vessel svstem cause, 
generally, txpulsion of the sugar, whereas those treatments which 
w agonise this sta.sia in the liver, .antagonise also glycosuria. The 
■r'lr IS, however, not absolute; diminution of the liver volume 
pocinced by insufficient arterial blood supply, for example, can 

in a t *>y expulsion of sugar, whicli also takes place 

stasis produced by anoxybiotic conditions. S. B, S. 
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The Oxidation Products of Cholesterol in the Animj] 
Organism (Portal and Hepatic Veins). V. Isaac LirscBOiz 
{Biochem. Zmtsch.. 1913, 52, 206— 213).— The ahsenne ot oxy. 
cholesterol from the liver might be explained, either on the assump. 
tion that the liver cannot take up this substance, or that it takes 
it up from the blood-stream and chants it into other products 
which do not give the oxycholesterol reactions. From analyses ot 
the blood of the portal and hepatic veins, and of blood which had 
been artificially perfused through the liver, the second of the above 
explanations seems to be correct, for the hepatic vein contains less 
oxycholesterol than the portal vein, end unperfused blood less than 
perfused blood. S. B. S. 

The Effect of Changes in the Circulation of the Liver on 
Nitrogen Metabolism. Samuel A. Matthews and E. M. Millek 
{J. Biol Chem., 1913, 15, 87- 104).-After an Ecfc fi4„ls i, 
established, urea in the urine is largely replaced by ammonia, and 
toxic effects have been described as the result of increased ammonia 
in the blood. In the present experiments a large number of the 
dogs died of inanition, but in some the augmented excretion of 
ammonia over long intervals did not even produce^ ill health. Such 
dogs, however, are susceptible to meat intoxication. In aniaah 
which survive a long time the formation of adhesions may bring 
about a partial return of portal blood to the liver. W, D. H. 

Physiology and Pathology of the Kidney Funciions, 
WtLHELM Baetzxer (Archiv trpt. Path. Pliarm., 1913, 72, 30!)— 315), 
— In experiments on animals it was found contrary to the state- 
ments of Bock that in water diuresis a regularly increasing rise in 
phosphorus elimination takes place. W. D, H, 

Action of Leucocytes on Hexoses. IV. The Mechanism 
of Lactic Acid Formation. Phcebus A, Levene and Gustav M, 
Mevek (/. BuA. Chem., 1913, 14, 651— b54).--The pre.sent pajer 
confirms the work of Dakin and Dudley (this vol., i, 565 ; also 
corroborated by Neuberg, this vol., ii, 564) on the existence of 
glyoxalases. In the present experiments bacteria were rigidly 
excluded. Leucocytes and kidney tissues were used, and produced 
the conversion of methylglyoxal into dl- and d-lactic acid. This 
confirms the view that the formation of <f-lactic acid r)om the 
various d-hexoces is conditioned by the intermediate formation of 
methylglvoxal ? 

OH'Cft,'CH(OH)-CHO — ^ CHj-CO-CHO — 

' CH3-CH(0H)-C0,H, 

w. D. H. 

The Physiology of the Thyroid. F. Blum {Zeitsch. fhjml 
Chem., 1913, 86, 428— 429).-lDtroductory to a series of paoe^ to 
follow later. D- H- 

Self-digestion of the Thymus. Eli K. Maeshall, jun. (J. 
Chmi., 1913, 15, 81— 84).— In self-digestion ot the thymus, 
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enzyme® present are not capable of decomposing all the nucleic 
jjii within any reasonable length of time; the portion left unde- 
composed appears to be identical with that prepared from the 

fresh gland. 

Physical Chemistry of Muscle plasma. Filippo Bottazzi 
(ihoc/ieia- Bull t 1913, 2, 379 385). — Muscle-plasma as seen under the 
iiltra-miMosoope is full of many brilliant, small particles (myosin) 
and a small number of coarse particles; the latter are composed of 
fat. glycogen, and nuclear and sarcoplasmic fragments. The liquid 
portion contains salts, extractives, and profein in true solution. 
When freed from the granules, the plasma is optically homogene- 
ous, but on adding acid or heating to 55°, true precipitation of a 
dissolved muscle protein (myoprotein) occurs. 

The fine^ plasma granules are degradation products from the 
iniiscular fibrils. They tend to flocculate spontaneously, and the 
so-called heat coagulation which occurs between 38° and 54° is due 
to rapid aggregation. ^ Myoprotein is not completely coagulated by 
heat even at 80°; it is totally precipitated by dialysis. Tables of 
the composition and ^ physical constants of muscle plasma are 
appended. The osmotic pressure is high, and the reaction always 
acid. The maximum production of acid substances occurs soon 
after the muscles are separated from the body, and it is these 
which cause the high osmotic pressure. The surface tension is also 
higher than that of blood-serum. W. D. H. 

Fasting Studies. XI. Composition of Muscle from Fasting 
Doga. Hksrt C. Biddle and Padl E. Howe (Biochm. Bull., 191^ 
2, 386— 389).— The tables given show an increase in water, and a 
decrease in nitrogen and creatine as a result of fasting. In the 
heart (one observation only) the nitrogen falls and the creatine 
rises. ' YV. D. H. 

Carnosine Content of the Muscles of Mammals. Marie 
Mauthxer [Monatsh.. 1913, 34, 883 — 900). — The present in vestijiation 
was undertaken with the object of deciding w’hether carnosine is 
the sole component of the carnosine fraction obtained by Gule- 
witsch (A., 1900, i, 516) from the muscles of mammals, and also 
m the hope of discovering an exact method for the estimation of 
carnosine. The following are the main conclusions : 

(i) If a carnosine fraction is obtained from meat extract by 
addition of lead acetate and silver nitrate, separation of the 
precipitated matter, addition of silver nitrate and barium hydr- 
oade to the filtrate and decomposition of the precipitate so 
obtained by means of hydrogen sulphide, it is frequently possible 
to separate the carnosine in the form of the sparingly soluble, blue, 
crystalline copper compound described by Gulewitscb. A quantita- 
yve separation is, however, never obtained, and there are many 
indications that, in addition to carnosine felf, a modification or 

Komposition product of it is often present which does not possess 
tnc power of dissolving copper hydroxide. 
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(ii) Estimations by the picrolonic acid metho-d 'of the histid' 
obtained by hydrolysis of carnosiue fractions by hydrochloric*”' 
sulphuric acids show that 80—90% of the nitrogen present in ti' 
latter is contained in the form of carnosine or of a closely all’ j 
compound. 

(iji) The same result is obtained byl the separation of the I 
from carnosine fractions in the form of a sparingly soluble, yell”*' 
crystalline picrolonaU, which, according to ultimate analysis 
to the amount of picrolonic acid separable from it by addition "t 
hydrochloric acid, is a mono-sodium compound of carnosinedipicp^ 


locate, C.isHeoOjeNioNa. 


H. W. 


The Occurrence of Alcohol-resistant Carmine red an^ 
Brown-red Pigments in the Skin of Bony Pishes P,,, 
Ballowitz {Zeitsch. physiol. Clum.., 1913, 86, 215-218),-TI,Pr j 
|)igments referred to occur in the cliromatophores, and are distinct 
from a yellow lipochrome which is soluble in alcohol. W. D. H * 


The Presence of Boron in Milk and Eggs. Gabriel BERinivi 
and Henri Agl'LIIo.v [Compl. rend., 1913, 156, 2027— -Oj'l p „ 
pare A., 1910, ii, 241; 1912, ii, 854; this vol., i, 423).-From'the 
very frequent occurrence of this element in animals and veoetables 
the authors^ raise the question as to whether the element may not 
play, like iron and manganese, an indispensable part (possiUv 
catalytic) in the living cell. They have extended their iiivesti.a'- 
tioii to milk (human, ass, goat, and cow) and to eggs (fowl, pigeoii 
wild duck, turkey, and goose), with distinct positive results in eacl 
case. Analysis indicate.s the presence of 0’08, O'l, and 0'2 mg, of 
boron in 1 litre of human, ass's, and cow's milk respectively, and 
1 mg, of boron in 1 kilogram of dried material from the egg of tin 
fowl, turkey, or goose. d!" F. T 


The Alcohol Content of Milk after Ingestion of Alcohol and 
under the Influence of Tolerance. 'Wilhelm "VOltz and Johax.ses 
Paecutner (Blochem. ZeUscL, 191,3, 52, 73— 9.5) — After a doit 
period of toleration the amounts of alcohol appearing in the milt 
in the case both ol cows, and of a woman, who ingested moderate 
qnaiititie.s, are practically negligible. When cows are fed on 
residues front distillation processes, wliich seldom contain more than 
0 1 to 0'3% alcohol, only, at the outside, a few miliiyrams of 
alcohol can be ingested daily by infants fed on the iniik from 
such animals, quantities, in fact, wliich are absolutely without 
action, S, B. S, 


Action of Hydrogen Peroxide on the Amylase of Human 
Milk, Tt, Laoan'e {Compt. rend., 191.3, 156. 1941—1943), -Stj'cli 
paste is not liquefied by cow’s or goat’s milk before or after lioiling, 
but a slight liquefaction occurs with either of these milks in a 
fresh state in presence of hydrogen peroxide. Fresh human milk- 
on the contrary, liquefies starch paste, and this action is greatly 
accelerated in presence of hydrogen peroxide, although the latter 
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loes iiot enable boiled human milk to effect liquefaction. Similarly, 
l,e saccharification of starch paste by fresh human milk takes place 
aore rapidly in presence of hydrogen peroxide, but this action is 
ess marked than the acceleration of liquefaction. Control experi- 
iients of various kinds indicate that the acceleration is due to direct 
ictioii of the peroxide on the amylase, or possibly to indirect action 
hrough peroxydases in the milk. X. A. H. 

The Critical Solution Point of Urine. William K. G. Atkins 
i„cl Thomas A. Wallace { Bioelutm . J., 1913, 7, 219— 2.30).— In 
normal urines the rise in critical solution ' point is about eight 
dmes as great as the depression of freezing point. In very dilute 
Jfines, and when excess of salts are present, this is greater; in 
[he presence of dextrose or excess of urea it is less. The relationship 
between the rise of the critical solution temperature and the depres- 
sion of the freezing point furnishes a useful datum in the examina- 
tion of urine. W. D. H. 

Toxic Bases in the Urine of Parathyroidectomised Dogs. 
W, F. Koch (■/. Biol. 1913, 15, 43 — 63). — Digested proteins 

have a very toxic effect after parathyroidectomy; the toxic sub- 
stances which arise either in intestinal or parenteral digestion pass 
into the urine, in which secretion several bases were found, among 
diicli damino-4-ethylglyoxaline, choline, and methylguanidine 
were identified. In animals in which no feeding occurred, the 
violent symptoms observed are attributed to disintegration of the 
bodv-protein. Histological examination reveals active degeneration 
of the cell-nuclei. The parathyroid secretion is regarded as con- 
cerned with anabolic proee^es closely related to the building up of 
inicleins. W. D. H. 

The Chemical Composition of the So-called “ Colloidal ” 
Nitrogenous Substances obtained from Human Urine by 
Precipitation with Zinc Salts. H. Thar and J. Beneslawski 
{Biochem.Zeilsch., 1913, 52, 435 — 438). — Salkowski has shown that 
alooliol produces a precipitation in concentrated human urine which 
contains nitrogen, is noii-dialysable, and was supposed to consist 
ol o.vyproleic acid and similar substances. These same substances 
can also be obtained by precipitation with zinc sulphate. They 
have been investigated in greater detail by the authors, who now 
show that the precipitate contains chiefly uric acid and purine 
bases, contaminated with small quantities of urea, ammonia, and 
other constituents of the urine. S. B. S. 

Acapnia and Shock. Henry H. Janeway and Ephraim M. 
Ewing (Sioc^am. Bull,, 1913, 2. 403 — 406). — The conclnaion i-i driwn 
fiom experiments on dogs that the reduction of the carbon dioxide 
of the blood is not an important factor in the production of shock 
iiKluced by liyper-respiratinii, but that the essential influence is an 
interference with the venous return to the heart. In experiments 
on the intestines, shock is due to manipulation of the gut, and not to 
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any lessening of carbon dioxide in the blood produced therely 
Aeration of the intestines without the addition of carbon diosijj 
does not produce shock. D. B, 

Beri beri. VII. The Vitanaine fraction from Yeast and 
Bitfe PoliBhiogB, Casimib Funk (J. Pkysiul, 1913, 46, 

— The vitamine fraction from yeast was separated into three 
substances: (1) with formula Cg 4 Hj 90 QN 5 , (2) with formuJe 
CjgHjjOgNj, and (3) nicotinic acid. The first substance toixed with 
the third is stated to have some curative effect on pigeons suBerinj 
from polyneuritis. 

The vitamine fraction from rice polishings was separated jjfj 
two fractions: (1) with formula C 2 gH 2 oOQN 4 , and (2) nicotinic acid. 
The deductions as to their curative power are not yet published, 

W. D, H, 


The Theory of Diabetes. I. Sarcolaotic Acid in Diabetic 
Muscle. Rollin T. Woodyatt (/ BM. Chem., 1913, 14, 411-451, 
Compare this vol., i, 559).— Muscles of glycogen-free animals fota 
some sarcolaotic acid (about 30% of the normal). This cannot conn 
from glycogen, hut must arise from preformed sugar or dircctlj 
from amino- or fatty acids. The muscles of a severe human case, 
of the disease formed even less than that of fully phloridzinised 
dogs. This suggests an impaired power to dissociate dextrose on the 
part of the muscles, as they are bathed in an abnormally high 
quantity of sugar. With D : N (dextrose ; nitrogen) ratios of 
3'65 : 1 post-mortem analyses of dog’s muscles and livers show no 
glycogen. With ratios 2'8 or 3'0:1 this is not necessarily the 
case, and it cannot be assumed that with a constant D:N ratio of 
this magnitude an animal is free from glycogen. W. D, H. 

The Part Played by Acids in Carbohydrate Metabolism. 11. 
Starvation Diabetes. Hbrbsbt Elias and L, Kolb (Biochm. Zeiti'k, 
1913, 52, 331—361. Compare this vol., ii, 215).— The object of the 
investigation was to ascertain whether the diabetes produced h; 
administration of carbohydrates during starvation is due to 
acidosis. This, from experiments on young dogs, appears (o be the 
case for the following reasons. The starvation diabetes is accom- 
panied by increased acidity of the blood, as determined by Spiio 
and PeniscTs method, and by an increased carbon dioxide tension 
in the alveolar air, as estimated by a modification of WoUfbergs 
technique. The diabetes is always accompanied also by hyper- 
glycemia, which indicates that it cannot be ascribed to renal msuft- 
ciency; neither is it due to any action of the suprarenals, as i 
also occurs after bilateral splanchiotomy. Furthermore, the diabete 
is depressed by administration of alkali, which also 
blood sugar to the normal. The diabetes appears to be due, tlicre 
fore, to some disturbance in the intermediary metabolism, aM 
to a great extent to be ascribed to acidosis. 
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The Sugar Consumption in Normai and Diabetic (De- 
oanoreated) Doga after Bvieoeration. John J. E. Macleod and 
P, G. Pearce (Amor. J. PhyM., 1913, 32, 184— 199).-No differ- 
ences occur in the consumption of sugar in the muscles and heart 
of dogs and normal dogs. This is opposed to the 

statements of Starling and Enowlton. \\r. D. H. 

Gluconeogenesia. III. The Fate of t'soButyrio, tsoValerio, 
and iaoHexoio Acids in the Diabetic Organism, with Con- 
sideration of the Intermediary Metabolism of Leucine and 
Valine. A. I. Kingee, Edward M. EsASKEL.and L. JosAs (/, bml . 
CIm, 14, 525— 538).— Ill experiments on phloridzini.-ed dogs 
it was found that isohutyric acid and isohutyl alcohol give rise 
to dextrose, probably by undergoing demethylatiou and so giving 
rise to normal fatty acids (propionic acid). woValeric acid does not 
(live rise to dextrose, but to large quantities of acetoacetic acid, 
acetone, and d-hydroxybutyric acid. tsoHexoic acid gives rise to 
dextrose, probably by demethylatiou to valeric acid and subsequent 
oxidation to propionic acid. In certain cases Mobutyric acid pos- 
sesses marked antiketogenic properties. It is suggested that 
isovaleric and fsobutyric acids are normal intermediary products 
in the katabolism of leucine and valine respectively. W. D. H. 

aiuooneogenesis. IV. The Pate of Succinic, Malic, and 
Malonio Acids in the Diabetic Organism, with Consideration 
of the Intermediary Metabolism of Aspartic Acid, Glutamic 
Acid, Proliue, Lysine, Arginine, and Ornithine. A. I. Ki.xaER, 
Kbivaed M. Fbankel and L. Jonas (J. Biol . Chim ., 1913, 14, 
039—550).— In pbloridzinised dogs, succinic, malic, and perhaps 
malonic acids give rise to extra dextrose. Succinic acid is an inter- 
mediary substance in the metabolism of glutamic acid, ornithine, 
and proliue, which accounts for their conversiou into dextrose. 
Malonic acid may arise in part from the katabolism of aspartic 
acid; lysine in its catabolism may pass through a glutaric acid 
stage, which accounts for its non-conversion into dextrose. 

W. D. H. 


Gluconeogeuesis. V. The R51e of Pyruvic Acid in the 
Intermediary Metabolism of Alanine. A. I. Ringer, E. M. 
Fbasol and L. Jonas {J. Biol. Chem., 1913, 15, 145— 153).-In 
pbloridzinised dogs pyruvic acid is capable of 3 delding extra 
dextrose in the diabetic organism. In some cases the amount was 
much less than arises from similar amounts of alanine and lactic 
acid Pyruvic acid cannot therefore be considered a necessary 
intermediary product in the conversion of alanine into lactic acid, 
and alanine cannot be considered to undergo oxidative dearainisa- 
'‘™' W. D. H. 


The Biochemical Relation between Pyruvic Acid and 
Dextrose. Henry D. Dakin and N. W. Jannev (J. Biol. Om., 
913, 15, 177 — 180). — Results similar to those obtained by Ringer 
(see preceding abstract). W. D. H. 
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The Influence of Thyroid- and Parathyroid-eotoruy 
Carbohydrate Metabolism. Soichibo Midra {Biochem. Zeiisci, 
1913, 51, 123 — 442). — The onset of alimentary galactosuria in 
is not markedly influenced either by unilateral thyroid or paf, 
thyroidectomy. Neither does this exert any influence on the 
and nitrogen excretion in cases of phloridzin diabetes. Even, there, 
fore, in an animal from which the thyroids and accessory glajjjj 
have been extirpated, phloridzin causes new sugar formation at the 
expense of the proteins. Some weeks after the extirpation, 
ever, the sugar /nitrogen ratio increases, as the nitrogen excretion 
sinks, and is not accompanied with a corresponding decrease of 
sugar formation. Adrenaline-glycosuria is markedly diminislied in 
animals which have been deprived some weeks before of their 
thyroid glands and have been treated with pliloridzin. S. B. S, 

The Influence of Chloral Hydrate on Various Experimental 
Forms of Hyperglyoaemia. Aage Th. B. Jacobses {Bioehtn. 
Zeitsch., 1913, 51,443—462). — In the case of rabbits, chloral hydnue 
causes hyperglycsemia, and increases hyperglycscmia produced bv 
adrenaline, pqiire, and venesection. This increased action is most 
marked when the chloral exerts a strong narcotising action. In 
cases where the animals are only slightly influenced by the chloral, 
it is often impossible to state whether there has been an increase 
of hyperglycsmia or not. From the results it is impossible to 
determine whether the piqiire hyperglyc.'emia is due to adrenaline 
diabetes. S. B. S, 

The Influence of Fever on the Elimination of Creatinine. 
Victor C. Myers and G. 0. Voiovic (J. Biol. Chem., 1913, 14, 
489.— 508). — Fever increases creatinine excretion; so also in riibbils 
does artificial hyperthermia; hence the result is due to the lisc of 
temperature which accelerates the normal metabolic processes, In 
to.xic fevers, creatine is also generally found, but usually after tlie 
cri.sis. W. D. H. 

Is Narcosis due to Asphyxiation? Jacques Loee and 
Habdolph W asteseys {J. Biol. Chem., 1913, 14, 517— 523|.— Chloral- 
hydrate, ethyl urethane, chloroform, and various alcohols produce 
complete narcosis in the fertilised eggs of the sea urchin, whilst 
they lower liardly at all the rate of oxid.ition in the egg. 

W. 11. 11. 

Transformation of Calomel into Soluble Salts of Mercury 
in Digestive Media. H. Ziloien {Compt. rend., 1913, 156, 
1863 — 1864). — Aqueous solutions of lactic acid, ammonia, or previ- 
ously pre[)ared ammonium lactate do not convert calomel into 
soluble .salts of mercury; it, on the other hand, ammonia is added 
to a suspension of calomel in water containing lactic acid, a con- 
siderable quantity of soluble mercury salts is immediately formed, 
the amount of which does not increase when the mixture is pie- 
served, A similar result is obtained with nascent amnioniniii 
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alttough the previously prepared .substance is inactive, 
'soluble salt obtained is probably mercuric chloride. Sodium 
^ f fie whether previously prepared or nascent, is inactive. 
' ■ t r results are obtained with salts of bismuth, etc., so that 
^""bably a general principle is here involved. 

1 (Jog the conversion of calomel into soluble salts of mermiry 
in the stomach only, mercuric sulphate being formed in the 
°*'t.''4ine Administration of ammonia in suitable quantity causes 
" nsiderable increase in the amount of calomel transformed. 


The Inactivation of the Haemolytic Action of Ethyl 
Ai ohol by Normal Serum Albumin. Albekt Fischeb 
fjjiorMm. 1913, 52, 60-72'|. - Normal serum inhihit.s 

1 Kiolysis by ethyl alcohol; sodium lluoridc serum has a more 
werful action in this respect than the serum which separates 
? ° til a coagulum. Serum albumin also inhibits the hiemolytic 
- 'tion the process being one of adsorption. Bases are strongly 
idsorbed by serum albumin, whereas with acids there is a negative 
adsorption. 


The Mechanism of the Union of Digitalis like Heart 
Poisons. ViKToa Weizsacker (ArcA. «*;><. Path. Phant., 1913,72, 
347) —Merck’s digitalin acts twenty-five times more strongly than 
strophaiithin. The difference in activity of various preparations 
depends largely on the amount of active substances in combination, 
but the depression of cardiac activity depends on llie concentration 
of the to.vic molecules in the cell; combinations are formed in the 


tells. 


The Distribution and Excretion of Digitoxin when Ad- 
ministered Subcutaneously to Bufo vulg. Lhot-ak 

VON I.KOTA (Bfochem. Zeitsch., UH3, 52. 36*2 — i68), — In Oie case ot 
the toad, digitoxin acts in the tii^t instance as a nerve poison, and 
onlv as a heart poison when it is administered in large doses. YYbon 
administered subcutaneously, it is for the most part absorbed, 
although a certain portion remains for a long time unabsorbed 
at the place of injection. The altsorbed drng cun he detected in the 
luusfnlur tissue, in the cloacal lluid. and lii the urine, in which 
about 10% of the substance adiiiinistcrod is slowly excreted. The 
grpater part of the absorbed drug cannot, liowever. be detected 
m the body, and appears to tie destroyed. Kellers reaction was 
ein|iloved for the estimation of the digito.xin. S. B. S. 


The Action of Brgotoxine, Bkxry H. Dalk {J. Pln^^ioL, 
191o, 46, 201— 300).— Ergotoxine does not reverse the motor 
effects of adrenaline by producing high tonus of plain muscle 
(blood vessels, uterus); it may even lower tone, and yet replace 
a iiiot-or adrenaline effect by an inhibitory one, Stinuilatioii of the 
splanelmic nerves, after an ado(piate dose of evgotoxine. may cause a 
fall of blood-pressure altliougli the suprarenal ghmds are removed. 
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Much of the paper is devoted to a discussion of the detection oi 
sympathetic vaso-dilator nerves. There is no evidence apart from 
that furnished hy the action of ergotoxine for a mixed motor, 
inhibitory supply to arteries in general. W. D. Jj 

[■Physiological Action of] Certain Derivatives of Quinine 
Kmud Schroedee {Arch. apL Path. Pharm., 1913, 72, 361— Sjjj' 
— Towards Infusoria and Plasmodia, monobromoquinine and di- 
bromoquinine are almost twice as strongly active as quinine; ajj 
dehydroquinine has about half the activity; the alkaloid 
C,jH 2203 N 2 Cl 2 , is inactive. These substances act in a similar 
relative way on bacteria, but not so strongly. Equimolecular doses 
of the quinine derivatives mentioned have the same antipyretic 
effect as quinine. They do not affect nitrogeiieous metabolism ii 
rats; subcutaneous injection causes local necrosis, the various sub- 
stances producing this in varying degrees. Dehydroquinine and 
quinine differ in so much as the vinyl group, CHlCHj, of the 
quinine is changed into C:CH in the first-named material; this 
alteration is believed to be responsible for the change in activity 

W. D. H. 

Action of Morphine on the Circulation. E. ANOERrs (irck 
expt. Path. Pharm., 1913, 72, 331 — 346). — In both dogs and rabbits 
morphine causes the heart to slow, although the hrterial pressure 
may be unaltered or even slightly rise. In dogs this is due to 
central vagus stimulation ; in rabbits there is, in addition, a peri, 
pheral stimulation due to decrease in negative intrapleural pressure. 
Curare produces the same effect in rabbits, but in dogs, where it 
does not alter the intrathoracic pressure, there is no synergic action 
if both drugs are given together. W. D. H. 

[Physiological Action of] Strophanthidin. A. Grober (/ircli. 
txpt. Path. Pharm, 1913, 72, 317—330). — Strophanthin arts in 
rabbits about 3'6 times as toxically as strophanthidin when given 
intravenously. Death is produced by both drugs by central respira- 
tory paralysis. In minimal lethal doses, strophanthidin acts more 
quickly and instantaneously, whereas in the case of stropbaiithin 
death is preceded by dyspnoea, which lasts for some minutes. On 
the isolated frog’s heart, both poisons act in the same concentration 
(1 in 1,500,000) in causing standstill of the ventricle. \V. D. H. 


Chemistry of Vegetable Physiology and Agriculture, 


Oxidation of Petroleum, Paraffin, end Benzene by Bacteria. 
NiroLAAS L. SOhngen {Proc. K. Akad. Weteneeh. Amftertavi, 1913 , 
15, 1145 — 1151). — Although most of the bacteria which oxidise 
hydrocarbons are unable to decompose fatty acids, some species 
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belonging to the mycobacteria are able to split fata by the secre- 
tion of lipa^' Many species, such as Bacillus jiuorcscens lique- 
facieiu, B. pt/ocyanem, Micrococcus parajjinae, etc., were found in 
soil and canal water, and when cultivated in a medium containing 
tap water with 0'05% of ammonium chloride, 0‘05% of dipotassium 
phosphate, and 1'0% of the hydrocarbon were able to oxidise Ahe 
compound with great rapidity. Plate cultures showed the organ- 
isms to be extremely widely distributed, and it may rise to about 
50, COO per gram of garden soil. 

Pure cultures of tbe paraffin oxidising organisms decomposed, on 
an average, about 7'5 mg. of petroleum and 4 mg. of paraffin in 
twenty-four hours at 28“ per square centimetre surface of tbe 
culture liquid. , H. B. H. 

A Comparative Study of the Metabolism of Pneumo- 
coccus, Streptococcus, Bacillus laoiis erythrogenes, and 
Bacillus anthracoides. Mahv Louise Postek {J. Amer. CItem. tSoc., 
1913, 35, 916—919. Compare this voh, i, 684).— A study of tbe 
proteolytic power of the various organisms. Two strains of 
fneumococcus were very different in their power of affecting the 
protein molecule; increase of temperature from 37° to 40° favoured 
the reaction to such an extent that with the more active strain 
the phosphotungstic acid fraction was more than doubled, whilst 
the monoamine fraction is increased in the ratio 6 ; 1. When milk 
was used as culture medium for Streptococcus, Bacillus laclis 
tryihogenes, and B. anthracoides, the liquid became alkaline and 
assumed a red' colour and glue-like odour; no indication of lactic 
acid could be observed. The results indicate the probability of 
chemical similarity between organisms which morphologically are 
widely different. D. F. T. 

Mechanism of the Acclimatisation of Yeasts to Form- 
aldehyde. M. Eumakuel Pozzi-Escot {Compt, rend., 1913, 156, 
1851 — 1852). — ^According to Effront, the acclimatisation of yeasts to 
formaldehyde is due to the destruction of the latter by an oxidising 
agent which develops in the yeast, the requisite oxygen being 
obtained from the air or from substances contained in the mixture; 
the substance produced by acclimatisation plays the part of selec- 
tive catalyst, without which oxidation does not occur. The author 
considers this view to be improbable, and has carried out a series 
of experimente, in which he finds that (i) formaldehyde actually 
disappears, (ii) destruction takes place more readily in a medium 
rich in complex nitrogenous substances; if a poor barley wort is 
employed and the nitrogenous matter removed by means of tannin, 
fermentation becomes more difficult in the preseirce of a constant 
amount of formaldehyde; fermentation occurs more readily if a 
large initial quantity of yeast is used; (iil) combustion of form- 
aldehyde is complete since formic acid cannot be detected; 
(iv) formaldehyde combines almost quantitatively with a wort rich 
m nitrogenous matter forming a labile compound, from which it 
can be recovered by energetic treatment. Fermentation, and conse- 

’'bi,. CIV. i. .q )■ 
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quently acclimatisation, of the yeast are more difficult in propottioj 
as the wort is poorer in organic nitrogen, and, with an ^ificial woit 
containing only ammonium phosphate, becomes very difficult. 

The author is led to the conclusion that formaldehyde loses its 
antiseptic properties owing to the extreme ease with whict it 
combines with groups containing nitrogen, and that the disappear, 
ance of the aldehyde corresponds simply with the consumptioa oi 
the amino-compound formed by the yeast. H. 

The Formation of the Higher Alcohols from Aldehydes 
by Yeasts. L The Conversion of Valeraldehyde into Amy] 
Alcohol. Carl NEtiBERO and H. Strknbock (Bioehem. Zeitsck, 1913 
52, 494— 503).— It has been already shown by Neuberg and lb 
pupils that keto-acids can be converted by a ferment in yeasts into 
aldehydes. If these two classes of substances are intermediary 
products in alcoholic fermentation, it should be expected that the 
yeasts can convert aldehydes into alcohol. Tills is now expeii 
mentally shown to be possible, and yields of over 80% of the 
theoretical of amyl alcohol have been obtained from valeraldehyde 
when this aldehyde is present during alcoholic fermentation. The 
reaction is apparently a direct reduction, and not a conversion of 
aldehyde into an equal number of molecules of acid and alcohol by 
Cannizaro's reaction, as only small quantities of acid could be 
isolated, and the yield, furthermore, of the alcohol was too large to 
admit of this explanation. The higher alcohol was separated from 
the ethyl alcohol by fractional distillation. S. B. S. 

The Aesimilability of Maltose by Yeasts. A. J. Kluvviii 
{Biochtm. Zeitsch., 1913, 52, 486— 493).— It teen shown by Hose 
that certain yeasts will grow in culture media containing maltose, 
without producing fermentation, whereas they will not grow in 
dextrose solutions, although they will produce fermentation with 
this sugar when added to the medium containing maltose. These 
results were to a large extent confirmed by more extcudcii 
researches of Lindner and Saito. The author now shows that 
certain yeasts will grow in Hayduck’s medium containing some 
preparations of maltose, whereas they will not grow in the presence 
of maltose obtained from other firms. If, furthermore, the maltose 
samples which produce growth are purified by recrystallisation, 
they lose their power of producing growth. The results of Rose, 
Lindner, and Saito are therefore to be explained by the fact that 
the maltose they employed was not pure, but contained probably 
some protein substances derived probably from the diastase used in 
their preparation. 

The Protein Substances of Yeast. Pierre Thomas (Com/jf. 
rmd., 1913, 156,*2024— 20-27).— The only earlier work of an exact 
nature on this subject is that of Kossel {Zeit$ch. physiol. O/im., 
1879, 3, 284; 1880, 4 , 290) and of Schroder (A., 1902, 1, lou - 
The author has succeeded, after partial autolysis of yeast, m iso ae 
ing two protein substances; the first, which from its properties 
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,rs to occupy a position between casein and the vitellin of 
contains 16'2% nitrogen, 1'8% phosphorus, and 0'38% 
*^fhur' it is soluble in dilute solutions of the alkali hydroxides 
carbonates, but is precipitated by acids; rennet causes its 
lation, but leas readily than it does caaeinogen. If a 
tion of the protein in 1% sodium hydroxide is maintained, at 
phosphorus passes gradually into the mineral state, the 
^ 1 of 58% being attained in five days (compare Plimmer and 

tX T-. 1908 . 93 , 1699). ^ 

The second substance, for which the author proposes the name 
tretjisi’h closely resembles albumin; it is soluble in water, coagul- 
),]e by heat, and not precipitable by acetic acid ; the substance, 
which contains 16'3% nitrogen, 0'9% sulphur, and a trace of phos- 
horus, probably due to impurity, gives the usual precipitation 

and colour reactiors. D. F, T. 

jtSle of Reductase in Alcoholic Fermentation. S. D. Lvov 
dead. Sei. St. PHtrabo^ira, 1913, 601 — 532). — Further experi- 
laents on the lines of those previously carried out by Palladia and 
the author (see this vol., i, 684) lead to the following results. 

The first stage, or one of the first stages, in alcoholic fermenta- 
tion consists in the activation of two atoms of hydrogen with the 
aid of reductase. So far as is at present known, this active hydrogen 
may be formed either directly from the dextrose or as the result 
of the ionic dissociation of water; in the latter case the dextrose 
would be oxidised by the hydroxyl ions, whilst in the former this 
early stage would be represented by the equation 
^ CaH,.,0,; + R=(f’cH,20e-2H)-HRH,, 

where R denotes the reductase. The hydrogen fi’xed temporarily 
on the reductase is necessary to the further course of normal 
fermentation. Failure of the distillate to yield the reaction for 
aldehydes with magenta and sulphurous acid indicates that the 
formation of aldehydes during the fermentation of sugar, if jt 
actually occurs, is a more complex process than is assumed in 
Kostytschey’s scheme (A.. 1912. ii, 589. 860; this vol., i, 323). 

Between the reducing and fermentative capacities of yeast strict 
parallelism is observed ; the reductase gives up the hydrogen it 
fixes to an amount which stands in equiraolecular relation to the 
rliminntion in yield of the products of fermentation. 

A number of auto-fermentation experiments have also been 
made. The results of these show that the extraction during the 
process of reduction, of 2 gram-atoms of hydrogen by 1 gram-mol. 
of methvlene-bliie, is accompanied by the evolution of an excess of 
1 gram-mol. of carbon dioxide. Hence a. fermenting medium con- 
tains some substance which, in absence of sugar, is capable of 
liberating 1 mol. of carbon dioxide when the conditions are such 
tlvat the substance itself loses 2 atoms of hydrogen. This process 
is found to be enzymic in character, and is one-sided in that no 
corresponding excess is observed in the yield of alcohol. The excess 
of carbon dioxide is regarded as resulting from the decomposition 
of amino-acids, with parallel formation of aldehydes. 
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The conclusion is drawn that activation of the hydrogen under 
the influence of reductase is an all-important factor in the processeg 
of fermentation, which are unable to take place in absence of 
reductase. P, 

Alcoholic Fermentation of Sugar. Eduard Bucuneb anj 
Kurt IjAnohrld {£er., 1913, 46, 19^).— Sugar was allowei] ^ 
ferment with expressed or macerated ^yeas^ juice m presence of 
trisodium phospliate or disodium hydrogen phosphate in 
extraction apparatus, through which a flow of ether was main, 
tained. The presence of acetaldehyde in the solvent was detected 
by the formation of the p-nitrophenylhydrazone. A similar result 
was obtained by Kostytschev in the presence of zinc chloride (A, 
1912, ii, 589). J-C.V. 

Alcoholic Fermentation. IV. Decomposition of Sugar by 
Dry Yeast in Presence of Zinc Chloride. S. Kostytschev and 
A ScHELOUMOV {ZtiUch. pliifsirtl. Ohern., 1913, 85 , 493.— SOg, 
Compare A., 1912, ii, 589, 860; 1913, i, 323,- 434).-When su^ar 
is fermented by yeast preparations in the presence of zinc chloride, 
the normal series of changes is disturbed and acetaldehyde formed, 
Parallel with this there is a marked restriction ot the production 
of carbon dioxide. Various zinc salts act in a similar manner, 
most acetaldehyde being produced in presence of zinc iodide, 
bromide, or chloride, and less when zinc acetate, carbonate, or 
phosphate is used. 

In the absence of zinc chloride, equal quantities of carton 
dioxide and alcohol are obtained on fermentation, hut after 
twenty-four hours about 25% of the sugar decomposed has not 
been converted into these products; it has probably been used to 
form hexose phosphate. After forty-eight hours’ action, the whole 
of the sugar is converted into alcohol and carbon dioxide, Ie 
parallel experiments in which 0'15 gram of zinc chloride was added 
per 10 grams of yeast, the sugar is more rapidly decomposed, the 
fermented part of it being used to form other products. At first 
the amounts of carbon dioxide and alcohol are equal; after forty- 
eight hours the production of carbon dioxide is in excess. 

When the amount of zinc chloride is doubled, a still larger 
proportion of the sugar decomposed is not fermented, \\ith r.. 
Uams of zinc chloride to 10 grams of yeast, no action takes place^ 

In a similar manner the addition of 0-5 gram of methylene-bine 
affects the fermentation. Only two-thirds of the supr decomposed 
is fermented, although carbon dioxide and alcohol are 
in equal proportions. The fermentative energy is decreased 

The experiments indicate that the two end-producis of ta- 
mentation are not formed simultaneously. Alcohol is partly 
replaced by acetaldehyde. 

AloohoUc Fermentation. V. ’ Decomposition of ^ 

Dry Yeast in Presence of Zinc Chloride. 8. 

W. Brilliant {Zeitfch. physiol. Chm., 1913, 86, 507 --51 ■ . 

preceding abstrsct),-Generally speaking, external factors aci 
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an manner towards zymase fermentation and protein 

decomposition by yeast. _ 

In the absence of sugar, zinc chloride very slightly accelerates 
^lie auto-decompoation of dry yeast protein. In the presence of 
sugar the reverse is the case, the proteolysis being slightly retarded, 
no doubt owing to the presence of the sugar and the acetaldehyde 
formed from it. In concentrated sugar solutions the retardation 
is more marked. 

The retardation of the zymase fermentation by sine chloride is 
thus not duo to acceleration of the antagonistic proteolysis, but to a 
direct action on the zymase. E, F. A. 

Nitrogen Metaboliam in Aspergillus niger. H. J. WATESHis 
{Froc. K. Akad. Wetensch. Amsterdam, 191S, 15, 1047-1057),— When 
grown in nutrient solution containing ammonium salts and dextrose 
or laevulose, the mould is found to give a high nitrogen : carbon 
ratio. This is attributed not to a simple adsorption of the nitrogen 
compound, but to its assimilation and immediate transformation 
into compounds insoluble in hot distilled water. 

With increasing age the nitrogen : carbon ratio falls rapidly, and 
then remains practically constant. 

An excretion of ammonia is observed, and this occurs irrespec- 
tive of the nitrogen compound supplied; nitrate is reduced to 
ammonia, but not to free nitrogen. The addition of manganese 
salts increases the velocity of metabolism, whilst the substitution 
of rubidium for potassium in the nutrient solution is without 
effect. WTiere the amount of nitrogen is limited, there did not 
appear to he any assimilation of atmospheric nitrogen. 

H. B. H. 

Phosphorus Metaboliam in Aspergillus niger. H. J. 
WiTEBUAN (Prnc. K. Akad. Welensek. AmsUrdam, 1913, 15, 

1058— 1063).— The ratio of phosphorus to assimilated carbon in 
old cultures was found to be constant. In the early stages of 
growth comparatively large quantities of phosphorus are taken up, 
hut, in contradistinction to the same stage in nitrogen assimilation, 
this phosphorus does not appear to be transformed into organic 
compounds, such as lecithin or phytin, and can consequently be 
extracted with hot water. A retardation in spore-formation may 
he induced by the addition of excess quantities of phosphorus salts. 

H. B. H. 

Cleavage of Pyromykuric Acid by Mould Enzymes. Aethue 
W. DoxandRAY E Nbidio {Biochnn. Buff., 1913, 2, 407—408).— 
Various moulds cleave hippuric acid, and the products can be 
determined by Sorensen’s formaldehyde method. If the synthesis 
of hippuric acid from benzoic acid in the body is due to an enzyme, 
the synthesis of corresponding derivatives from substituted benzoic 
acids may be attributed to the same cause, hut there is no reason 
to suppose that a separate enzyme is necessary for each. This 
reasoning may be extended to analogous compounds, in which a 
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heterocyclic replaces the benzene nucleus. In the present expc ■ 
ments, in which pyromyknric acid was subjected to the inline/’ 
of moulds, the cleavage produced was comparatively small, but th* 
is no evidence that the enzyme is a specific one. W. D. JJ 

Importance of Oxygen in the Oermination of Peas. Yj p 
Maltschevski {Bull. Acad. Sei. St. Pllerahurff, 1913, 639— 684 \ ' 
The results of experiments on the germination of peas under varin" 
conditions bring out the following points. 

In the case of living seeds, the action of oxygen in causin 
germination cannot be replaced by that of methylene-blue, t/ 
initial influence of the air in stimulating resting seeds under 
anserobic conditions is of great importance, and changes the 
character of the anserobic development of carbon dioxide. Tbe 
alcoholic fermentation produced by seeds under strictly anarohic 
conditions is accompanied by another process, which leads to the 
evolution of carbon dioxide from another source, but furnishes no 
alcohol. Such process is apparently peculiar to living seeds, and 
is lacking or, at any rate, greatly enfeebled with dead seeds. In the 
investigation of the anjerobiosis of seeds, it is essential to deprive 
the latter of oxygen even in the first stages of steeping. Por the 
initiation of the germination of peas, absorption of atmospheric 
oxygen is necessary, not merely for supplying the energy liberated 
by the oxidation of substances existing in the resting seeds but 
also for the formation of new compounds. T. H. P 

Assimilation of Iron by Plants. Wilhelm Vaubkl (C/mn. 

1913, 37, 737). — Iron and ammonium nitrate interact with pro- 
duction of ferrous oxide, ferric hydroxide, and a small amount of a 
soluble compound, Fe 20 j(N 0 -NH,) 2 , or FePj(NO-NHj )3 {ibid., 637; 
Kaufmaun, A., 1901, _ii, 554). It is suggested that iron is taken 
up by plants partly in this form. The compound only exists in 
solution, and decomposes when the solution is evaporated down. 
According to the concentration, the solution is colourless or dark 
grey; if yellow, ferric nitrate is present. N. II. J. M. 

The Oxidative Formation of Nitrous Acid in Extracts of 
Plants. Alexis B.acii (Biockem. Ztitseh.. 1913. 52, 118— 421).- 
The author confiruis the observation of Maze, that nitrous acid is 
formed iii plant extracts when exposed to the action of air. The 
nitrous acid thus produced is spontaneously destroyed. Nitrous 
acid is formed only in traces, if the extract is first heated. Reasons 
are given for assuming that nitrous acid is formed from the amino- 
acids present and not from nitrates, and against the assumption 
that the formation of iodine from potassium iodide is not due to 
the presence of nitrous acid, hut is due directly to the existence of 
an oxydase in the tissues. S. B. S. 

Relationship of Bases and Mineral Acids in Plant Tissues. 
Gustave Ansse (Compl. rmd., 1913, 156, 1914— 1916).— In con- 
nexion with Warington’s observation (A., 1900, ii, 569), that crops 



VEGBTABIiE PHYSIOLOGY AND AQRICULTORE. 


i. 947 


sually show a deficiency of bases on the assumption that all the 
nitrogen enters the plant in the form of nitrates, the author points 
ut that this is the case for barley (A., 1912, ii, 675, 803) and 
for linseed (A., 1913, i, 688), but not for spurrey (he. cit.). In the 
last case the bases are in excess. T. A. H. 

Detection of Urea in Plants. Kobkut c’cssk {Compt. rend., 
1913, 156, 1938—1941. Compare A., 1912, ii, 1203; 1913, i, 432). 
_So'me objection might be taken to the work already done on 
this subject (loc. cit.) owing to the fact that the plant preparations 
ill which urea was detected had been concentrated by heat in 
uresence of acetic acid. The author has therefore repeated and 
extended the work by operating on plant preparations obtained 
hy expression or maceration in the cold. From such products the 
xanthhydrol derivative of urea is readily precipitated. Urea has 
thus been detected in the following plants: Aspergillus niger, 
I'enicdlium glaumm, carrot, potato, spinach, endive, chicory, 
turnip, green haricot, peas, purslane, lettuce, pumpkin, maize grain, 
and in the embryos of wheat, rye, sunflower, beet, field-beau, 
lucerne, lentil, lathyrus, grain, pumpkin, horse-bean, dwarf-bean, 
frifoUum incariiatum, and common haricot. Examples of the three 
methods used in preparing the extracts are given. T. A. H. 

Toe Detection of Formaldehyde in Plante. Hci.vuicii Fincke 
{J}ioc.hem. Xeilach., 1913, 62, 214 — 226). — For 1116.18 researches, the 
Grosse-Bohle reagent for the detection of formaldehyde was 
employed. This consists of a rosaniline salt in the presence of 
sulphites and free hydrochloric acid, and is to he distinguished 
from the ordinary magenta-sulphite solution for detection of 
aldehydes, by the presence of free mineral acid. It was found by 
the author to be capable of detecting formaldehyde in the dilution 
1 in 500,000, giving with the aldehyde a violet colour. In 
numerous experiments on plants, no iudication of the presence of 
formaldehyde was obtained with the use of this reagent; further- 
more, formaldehyde could not he detected by the reagent after 
addition to certain living plants. The author draws the con- 
diision that his investigations throw uo light on the correctness 
or otherwise of Bayer’s assimilation hypothesis, S. B. S. 

The Reduction Ferments. IV. Vegetable Perhydrases. 
Alk.xis Bach (Biochem. Beilseli., 1913, 52, 412 — 417). — Ir has been 
shown by the author that animal tissues contain a perhydrase 
which can reduce nitrates to nitrites in the presence of aldehydes. 
The existence of a similar vegetable ferment is now demonstrated, 
which can be obtained from potatoes by extraction with water and 
filtration of the extract. If this extract is kept under antiseptic 
conditions (in the presence of sodium fluoride) and iu the absence 
of air, a co-ferment is gradually produced, which can replace the 
aldehyde in the above-described perhydrase reaction. The co- 
ferment which activates the animal perhydrase, and which is 
obtained by extraction of animal tissues by hot water, will not 
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activate the vegetable perhydrase, which also difiers from the 
animal perhydrase in that it will not reduce methylene-blue, ft 
has not yet been found possible to replace the co-ferment in the 
vegetable perhydrase reaction with amino-adds or keto-acids, anj 
its exact nature is still undetermined. S. B. S 


Arsenic and Manganese in Youifg and Old Leaves, p 
Jauin and A. Astruo (Cimpl. rend., 1913, 166 2023 — 2034, 
pare A., 1912, ii, 478, 976).— The observation of Pichard (A., I 899 
ii, ’40) that manganese appears to become concentrated in those 
parts of a tree which are in vegetative activity, appears to depenj 
for its correctness on the method of analysis. 

According to their age, the different organs contain variable 
proportions of water and of mineral matter. The experimental 
results indicate that the amounts of arsenic and manganese in the 
old leaves of various trees examined are decidedly greater than in 
the young leaves, if the percentage is calculated on the weight of 
the fresh leaves. The difference becomes less marked if the per- 
centage of the elements is referred to the dried organs, whilst if 
the percentages are calculated on the ash the case is actually 
reversed. D. P, T. 


Variation of Carbohydrates in Leaves During Development, 
E. MicheIj-Dubano {Compt. rend., 1913, 166, 1926 — 1929. Compurs 
Combes, A., 1909, ii, 426),— The author has determined the dry 
weight, reducing and non-reducing sugars, glucosides, dertrin, 
starch, non-nitrogenous extractive matter, amyloids, and cellulose 
in the leaves of Fagus sylvatica, Amptlopsit hederacea, and Beiuh 
alba, at various stages of development during the year. The results 
for Betula alba leaves are quoted in full in the original. The 
following conclusions are drawn from the whole of the results, 
There is a general diminution in carbohydrates towards the end 
of the season. After attaining a maximum dry weight in August 
to September, the leaves lose weight until and after they fall. The 
leaves of Fagw and Betula contain the maximum amount of 
reducing sugars when yellow ; those of 4 mpelopm when red ; these 
are corresponding states, and after these stages the amount 
diminishes rapidly. Starch, when it exists, reaches a maximum 
while the leaves are green, and then diminishes gradually; yellow 
leaves contain only traces, but in Fagus it persists in the dead 
leaves until these are dry. Amyloids are at a maximum in Bduh 
leaves when these are yellow, but in Ampelopsis leaves while they 
are still green. Cellulose diminishes steadily in Ampelojms leaves, 
but increases steadily in Betula leaves. Rain and dew carry ol 
some soluble carbohydrates from dead leaves. The diminution ol 
carbohydrates in leaves as the season’s growth proceeds is due 
partly to migration of these substances into the stem, partly to 
respiration, and partly to the effect of atmospheric water. The 
formation of soluble sugars towards the end of the season is 
favoured by low temperatures. T. A. H. 
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f ormaticin d^athane by Catalysis, Starting with Carbon 
Monoxide and Water Vapour. Lio Vionotf (Compt. rend 1913 
157, 131-13/. Comt^re A.. 1911 i 101 ; ii, 391)._An examination 
of the effect of the metala iron, nickel and copper, and the oxides of 
oluoinium magnesium and silicon as catalysts, at temperatures vary- 
ing from 250 to 1250°, in the formation of methane from carbon 
monoxide and water vapour. They are all effective, but to a variable 
degree, nickel being the most active at 600“ The mechanism of the 
action is different for the various catalysts. Jn all probability iron 
and the oxides of aluminium and silicon act through the intermediate 
formation of a carbide, which is decomposed by the water vaomir as 
fast as it is formed. ^ 


Pyrogenetic Decomposition of the Butadiene Hydrocarbons. 
Hebuam STAUUiNoEa, R. Endle, and J. Hekocd {Btr., 1913 46 
3466 — 2477).— Isoprene when passed through a tube heated at 750“ 
is converted to the extent of 45 — 55% into a tar, which in appearance 
and composition closely resembles coal tar, and contains bensene, 
toluene, naphthalene, a-methylnaphthalene, anthracene, chrysene, etc'. 
Tho re.st of the isoprene is converted into butadiene and into hydrUen' 
methane, ethylene, or into retort carbon. ” ’ 

At 400“ under similar treatment isoprene is partly unattacked, and 
partly polymerised to unsaturated hydrocarbons— terpenes, Very little 
gas is formed, but there is some amylene and /3-methyl-dAhutylene 
produced. 

At 600—700“ a mixture of unsaturated hydrocarbons results, which 
no longer contains terpenes, but resembles crude petroleum. At tern, 
peratures above 700“, aromatic compounds are formed ; at 750“ they 
ate almost entirely, and at 800“ they are, the only products. ^ 

At 700“ but in a vacuum of 20-25 mm,, almost half the isoprene 
remains unchanged. Unsaturated compounds are formed, but no tar 
When isoprene or butadiene is prepared by pyrogenetic reactions it 
is advi.sable to work in a vacuum and to cool rapidly if a hi»b yield is 
desired. ® ^ 


IsojjrecB is primarily coodtinsed to hydroaromatic compounds. These 
polymerise further, or condense with isoprene to form substances which 
decompose into aromatic compounds, the side-chains being eliminated, 
the formation of tho tar from acetylene and ethylene derivatives 
which might have been formed primarily by the pyrogenetic decom- 
position of isoprene, is improbable, since these compounds are not 
lormed at the lower temperatures, or on heating in a vacuum, 
b/adiene may originate from the hydroaromatic substances or from 


^-Jlethyl-A^-butylene at 750“ gives rise to butadiene, but this 
1 larger quantity on decomposing amyl alcohol. The 

s Mhol yields relatively little tar ; /J m 6 thyl-A“-butylene gives a con- 
anStt ^ 1 “ this case also hydrogen is separated from carbon, 

VO jre is no scission of carbon linkings with the formation of methane. 
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Butadiene alee takes part in the formation of the aromatic tar, but 
it polymerises more slowly than isoprene, and the amount ol ti, 

products formed is therefore less. 

Dimethylbutadiene behaves just as isoprene does at high tempetj, 
tures, forming tar and small quantities of butadiene at 800 

It is considered that the polymerisation of butadiene hydrocarbon, 
pliys only a small part in the formation|of tar from coal. The tar i, 
mainly formed by the dehydrogenation or decomposition of hydro- 
aromatic substances. I'. A. 


The Action of Sodium in Liquid Ammonia on the True 
Acetylenic Hydrocarbons of the Fatty Sene^and a Method 
of Formation of Btbylenic Hydrocarbons Paul Lebeau aBd 
Marius Picon {Cotnpt. rend., 1913, 157, 137 139). Sodium m 
liquid ammonia reacts with the acetylenic hydrocarbons of the f,tt, 
series quantitatively, giving the sodium derivative of these hydra 
carbons (2 mols.) and the corresponding ethylenic hydrocarbon (1 mol.) 

according to ' H 3 = 2CANa + ® 

The products' of the reaction are pure, and no secondary rescticos 
were noticed, 

Bthvlenio Isomerism of «-Dibromoethylene. H. van de Wails 
(£««, Soc. ohm. Belg.. 1913, 27. 209-217).-Crude s-dibromo. 
ethylene is best obtained in quantity by the action o' “ m 
alcoholic solution of tetrabromoelhane. It l^ils at 108 12 , and 

the two isomerides cannot be separated by fractional distillation oa 
account of the spontaneous reversion of the different fractions to ills 
equilibrium mixture. Attempts to separate them by fractional 
solidification and also by fractional precipitation by water ot a solotioi 
of the crude bromoMerivalive in acetic acid were unsuccessful, fhai 
isolation can be effected, however, by taking advantap of the fact that 
each isomeride forms a binary mixture with alcohol. By repeated 
fractionation of a solution of the crude substance m absolute ethyl 
alcohol with careful exclusion of moisture, two binary mixtmp can be 
isolated. The first of these has b. p. 75'6— 75-97760 mm. and contuns 
64% of Mvnmthyhne, m. p. - 6^5“. The second has b. p, 
77-7-787760 mm., and contains 32-5% of s-d.5rom^%^^ 

-53° The pure compound, m. p. -6-5 , has b. p. 108 , D, -- , 
= i -54563, »ir 1-65054, n" 1-67381, whilst the other isomenda 
ha^ b. p. 112-5% LI-’ 2-2846. 1-53837, n'j: 1-53791, «!,' l-6« U 

«'»•- 1-54256, »!?" 1-55406, Slight errors are probably invohed 
deteiminatiou of the density owing to rap, id isomerisation which 
with such facility that an equilibrium mixture 
of a few hours On exposure to air and moisture, the 
compounds are readily decomposed with evolution of 

The equilibrium mixture of the two isomerides has , 

nj;-’ 1-54092, ng’ 1-54560, and thus contains about 35 0^ 

:r-,„ b, 
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hrdroJifie accordioj; to the equation : 

^ C,H,Brj + K0H = C5liBr + KBi- + H20, 

the isometide, m. p. -53“ being by far the more readily decom- 
posable. , H. W. 

An Application of Youngs Method for the Preparation of 
Absolute Alcohol. Georoes Chavanne {BuU. Soc. chim. Mg 1913 
27, 305-209).— The author criticises Young's method of dehydrating 
aqueous alcohol by means of benzene, and has examined the effect o1 
substituting s-dichloroethylene for the latter substance. The general 
course of the process is similar in each case. s-Dichloroethyleoe, 
j, p. 48’35“ yields with aqueous alcohol a ternary mixture, b. p. 44 4“’ 
ffhich has the composition, »-dichloroethylene 94-5%, alcohol 4-4%’ 
rater M%. The binary mixture of s dichlorobthylene and alcohol has 
3 , p, 46‘5“ and contains 94 0% of the former, whilst the binary mixture 
if s-dichloroethylene and water, containing 9d'l% of the formor, has 
). p. 45'3“. With the isomeric s-dichloroethylene, b. p. 60-25“, the 
.oroary mixture has the composition, s-dichloroethylene 90-5‘V 
Jcohol 6 65%, water 2-85%, and h. p. 63-8“. The binary mixture of 
i.diciiloroethyleiie and akohol, containing 90-2% of the former, has 
1 , p. 57-7“, whilst the conespondiog mixture of s-dichloroethylene 
md water contains 96-65% of the former and has b. p. 55-3“. Tho 
bllowiog are the main ootlclosions : 

(i) The loss of alcohol due to the formation of a ternary mixture 
! rather greater than when benzene is used if the isomeride, b. p. 
[8-35°, is employed, rather less in the case of the isomeride, b. p. 60-25“! 
[he use of a mixture of equal weights of the two isomerides, corre-’ 
ponding approximately with commercial s-dichloroethylene, leads to 
, slightly greater loss of alcohol than is the ca-o with benzene, whilst 
he employment of the equilibrium mixture gives results practically 
dentical with those obtained with the aid of benzene. 

(ii) In practice, a portion of the alcohol would also be removed 
0 the form of a binary mixture. Such loss, however, would be less 
erious than that encountered when benzene is used, since tho binary 
lixtures of alcohol and s-dicbloroethyleno are poorer in alcohol than 
he corresponding mixtures of alcohol and benzene. 

(iii) The use of the dichloro-derivatives has the advantage that 
to b. p. of alcohol is 20-6“ higher than that of the least volatile 
inary mixture. In this respect, the dichloro-derivatives are 
aperior to benzene or n-hexane. 

Tbe author is led to the couclusion th.it the above method is not 
nted to tbe commercial preparation of absolute alcohol, since the 
issos are much greater than tho-se involved by the use of lime. 


« . . H. W. 

Gomposttion of Certain Formates. Charles H. Hampshire 
to ft. K. Pratt {Phm-m. J., 1913, 91 , 13S-142),-An examination 
.commercial specimens of tiie principal formate., aud an investigation 
Uie methods of preparation gave the following results: Sodium 
irma e sometimes consists of the anhydrous salt aud sometimes of 
76 a s ot the dihydrate. Ferric foroiate has the formula, 

. fe.(OH)j(HCO,k,4Il,,0, 

gued to it by Belloni (A., 1909, i, 283), and not Fe 2 {HC 05 )„Hj 0 , 

3 s 2 



i. 952 


ABSTRACTS or CHEMICAL PAPERS. 


as stated in the B. P, Codex. Magnesium formate has the form i 
Mg(HCOj)j,2HjO, and caleiom formate the formula Ca(HC0 1 * 
Quinine formate is not anhydrous, but has the oomposition 
C^H,ANs,HCO,H,H,0. 

When freshly prepared, strychnine formate contains 2H,0, but t 
effloresces quickly. ' W. P g 

Esters of Palmitic Acid. MasjoW Stkphesson [BiocUn r 
1913, 7, 429 — 435). — Palmityl chloride, a colourless oil, b ' 
198 — 200“/15 mm., condenses with glycol in presence of pyridine »i(b 
chloroform as a solvent to ethyUm dipalmitate, (CjjHjj-CO ) C H 
which crystallises in rosettes of fine needles, m. p. 65° (corr,). * •' 
Glyceryl tripalmitate (tripalmitin), prepared in a similar manner 
crystallises in colourless, line needles, m. p. 62° (corr.). ’ 

Manniiyl hexapalmitate crystallises in rosettes of fine needles in n 
64'5° (corr,). ’ " 

Bixtrose ptnlapalmitate, 

has ro. p. 62°. E, p, 4 

The Action of Complex-forming Acids or their Salts on 
Platinum Ammonia Compounds. II. Reactions with Ethyl- 
thiolacetic Acid. Ludwig Rambeug (Btr., 1913, 46, 2353 — 2355 ^ 
Compare this vol., ii, 607). — An intermediate product of the actiouol 
ethyltbiolacetic acid on cM-dinitratodiammineplatinum is nilrato- 
diamtiiimplatinnm tthjlthiolactlaU, Pt{NHj)j(N 0 j)(C 02 -CHj'SEt), 
which crystallises in large, colourless prisms, m. p. 188 — 189°. "Wba 
distilled with dilute sodium hydroxide only one halt ot the ammonii 
is liberated. When, however, ethylthiolacetio acid is added to di'suhe 
the compound and then, after an interval, it is distilled with sodium 
hydroxide, the whole of the ammonia ia set free. When the abort 
nitratodiammineplatinum elhyllhiolacetate is boiled with conceotatBi 
acetic acid one molecule of ammonia is liberated, and nitratomonaiimm 

plalinum ethyWdolactlate, is obtained. Tkis 

crystallises in large, flat, colourless prisms, grouped in rosettes, m. p, 
193 — 194° (decomp.). 

On shaking cta-dinitritodiammineplatinum with an aqueous solutiou 
of ethyltbiolacetic acid in a closed tube only a little dissolves, and 
some nitrous fumes are liberated on oponing the tube, if, however, 
sodium ethylthiolacetate is substituted for the tree sili and the 
mixture is boiled in an open vessel, the main product is lodivM riiniln’le- 
(6««(Ayf<Aioiac«(a(o)-pfa(inoate,(CO2Ns'CHj'SEt)2Pt(N0,).,,2H;0,whitl 
is also obtained on adding sodium nitrite to a-platinoetliylthiolucetate; 
it forms small, colourless crystals. 

frana-Dichlorodiammineplatinum reacts with ethylthiolacetate to 
form a colourless, complex substance of the composition 
Ptj(NHj),Cl3(C0j-CHj-SEt)(C02H-CHj'SEt), 
which evolves ammonia only slowly when distilled with sodium lijd' 
oxide, and decomposes on boiling with acetic acid into (runs-dichloro- 
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diammineplatinum, iraiMdiamminepktinutn bieethylthiolacetate, and 
j(hjlthiolacetie acid, aenea the formula given should probably be 

doubled. 

Ethylthiolacetie acid combines with frens-dinitratodiammine- 
platinum to the compound Pt(NH3),(NO,),2CO,H-CH„-SEt,H,0 ; 
this crystallises m colourless rosettes of prismatic crystals m p 
iih-iie”. . ^ ' • .F- 

Ethylthiolacetie acid and <ran«.sn1phatodiammineplatinum combine 

to form the additive product Pt(NH 3 ) 2 S 0 ^, 2 C 02 H-CH„-SEt, which crys- 
tallises in colourless tablets or prisms. It reacts with potassium 
platinochloride, Kjh’tCl^, forming platinoethylfchiolacetate, which reacts 

„ith 

0.0 acid (CO!lPCH- 2 ;i>E 0 PtCl(CO,-CH,-sEt), and tmns-dichloro- 
diammiueplatmum, Ft(NHj) 2 Cl 2 . The former compound crystallises 
in greenish-yellow aggregates, m. p. 166—167° 

The above sulphate reads with barium hydroxide, yielding 
colourles.«, microscopic needles of trans-dianiminepiatinum bisethylthiol 
acetate, which can also be obtained from the corresponding iodide on 
boiling with silver cthylthiolacetatc. It has m. p. 200 202^ 
(decomp.). 

(rans-Dinitritodiammineplatiniira and sodium ethylthiolacetate react 
rery slowly, yielding the same sodium dinitrito-(bisethylthiolacetato)- 
platinoste as was derived from the m-derivative. E. F A ^ 

Lactonisation of a-Ketonic Esters. Henki Gault (Comvt 
'«nd., 1913, 157, 135—137. Compare A., 1911, i, 709).— By a study 
)t its compounds with hydrazine and ammonia the author has 
ififinitely established the constitution of the neutral substance, b. p 
176—17771 3 mm., obtained by saturating ethyl pyruvate' with 
lydrogen chloride in the cold, as being the ethyl ether of the enolic 
orm of ethyl a-keto-y-valerolactone-y-e.irboxylate, 

C0,EfCMe<l*7S® 

^ ^CHiC-OEt 

compare A., 1912, i, 237). It unite.s with hydrazine (1 mol.) to 

orm the lactone hijdraside, NH2-NU-CO-C3Ie<^7*l^^ , m. p. 

d HO j 11 • OHpC'OEt 

46 ,and,a small quantity of a cryst.alliue compound, m. p. 230'-' (decomp ) 

; obtamed at the same time. With excess of hy drazine it gives the 

ydmiimhictone hydraiide, NH,-NII-CO-CJre<''^~V(®^^'^^'^^ 2 ’ 

, NlHiC-OEt 

'■ p. IbO^ (decomp,). 

Ammonia reacts similarly in the cold, giving an amide, m. p. 190°, 
ida,seeondcompoi.»d,m.p. 245° (decomp.). ^ ’ 

e compound, m. p. 230°, obtained in the action with hydrazine 
ro- P- 245°, obtained in the action wiih 
“32 7a of a-chloro-y-keto-a-methyl- 

, ormed during the aldolisation of the pyruvic ester. 

w. a 
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Catalytic Preparation of Ketones Over Osides of 
Alphonse Mailhk (Cornet, rind., 1913, 157, 219 — 221). — Both feno”'' 
and ferric oxides can replace cadmium oxide (compare this vol., j grjo! 
as ratalyata in the preparation of simple or mixed ketones from' th 
acids. The oxides are kept at a temperature of 430 — 490“. y/ 
acids employed may be aliphatic or aromatic, or mixtures of the two* 
and, as in the case of cadmium oxide, isckaleric and isobutyric acirf' 
give the worst yields. The yields are given for numerous ketones * 

W.C. 

The Mechanism of the Formation of Across. Ernst ScHum 
{Btr., 1913, 46, 2327 — 2335). — At the time of their identification oj 
a-acrofe as (M-fructose, Fischer and Tafel suggested that ths 
accompanying /3-acrose present in smaller amount in the product frou 
dibromopropaldehyde and from glycerose was a sugar probably al|i(j 
to sorbose. From the occurrence of a ketose it is obvious that tie 
process rannot be a simple aldol condensation of glyceraldehyde hut 
that at some stage of the change an aldehyde group must" become 
transformed into a ketonic one; this probably occurs in the triose 
molecule, as the conditions of the condensation are not such as to cause 
a rearrangement in the hexose molecule; it has also been showu 
(Wohl and Neuberg, A., 1901, i, 12) that the trioses are easily 
interconvertible under these conditions, because whether aldehyde-tree 
glycerose or pure glyceraldehyde is applied for the condensatim 
^-acrose is always produced. 

By the condensation of pure glyceraldehyde, obtained conveniently 
by the hydrolysis of the corresponding acetal with iV/lO-sulphuric 
acid and subsequent treatment with baryta, under the influence ot 
0'1% excess of baryta at the ordinary temperature, a solution was 
ob'.ained which yielded a crystalline mixture of two hexoses; this 
could be separated by recrystallisation from hot methyl alcohol; the 
less soluble constituent, needles, m. p. 129—130'’, D'® 1'665, osazone 
n. p. 216 — 217°, was (tt-fi-uctose, whilst the more soluble, rhombit 
leaflets, m. p. 162 — 163°, 1-634, os.azone m. p. 169 — 170° (decomp.), 

was dZ-sorbose, the identity being confirmed by comparison with an 
artificial mixture of the enantiomorpbous forms. The ciZ-fructose, 
here obtained crystalline for the first lime, of course represent! 
a-acrose, whilst the rff-sorbose in spite of the somewhat htglicr- m. p 
doubtless represents the ^-acrose which had previously not been 
obtained in a quite pure condition. The formation of a i-,rcemit 
sorbose would he expected on theoretical grounds from the condensa- 
tion of dihydroxyacetonc with rZf-glyceraldehyde. B, F. T. 

Cyanohydrins of Certain Monosaccharides. Gviiill KBAuzariJ 
Jak Klold (Eighth Inter. Cong. App.C/iein., 1912, 25,397 — -101).— (k 
the addition of hydrogen cyanide to a monosaccharide, two epiinettt 
cyanohydrins are produced : 

-OH(OH)-C HO + HCN = CN-CH(OH)-CH(OH)- 
(compare Votocek, A., 1911, i, 179). A study has now been made ol 
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tie products obtained by the action of hydrogen cyanide on certain 

monosaccharides. 


uionosaccnariues. 

arabinose is treated with solution of hydrogen cyanide, a 
nf thA amides of l-ErlanoniA and 1 .m<Anr>.%v^;.^ 


When ,u.uu„u or nydrogen cyanide, a 

fixture of the amides of l-gluconic and l-mannonic acids is obtained • 
the former has m. p. 181 , not 160“ (dccomp.) as stated by Kiliani 
(A., 1887, 230) In the case of xylose and rhamnose, liquid products 
were obtained which could not be separated. Rhodeose yields a- and 
^.rbodcohcxonamides (Kranx, A., 1910, i, 224). R„eoso furnishes 
„.fueohexonamide and ^ fucohexonamde, m. p. 176“ With galactose 
„.galactoheptonamide m. p 201^ was obtained; the mother liquor 
*hen treated with phenylhydrazine gave the phenylliydrazide of this 
amide, m. p- 226 , together with another phenylhydrazide, m. p. 186“ 
Ifannose yields a mixture of a- and ^-mannoheptonamides the former 
melting at 214 215 ,and notatl82 — 183“ (Fischer and Hirsehberger 
A,, 1889, 182). j,_ ' 


Hydrolysis of Cellulose. I. RiPnABO WilutItteb and 
Liszid Zechmeisteb {Eer., 1913, 46, 2101-2412), -Whereas 
ordinary concentrated hydrochloric acid (37-6“/' of hydrogen chloride) 
dscomposes and gelatinises cellulose after about a day’s 
action, a more concentrated acid- (40— 41'?' of hydrogen chloride) 
dissolves cellulose completely within a few seconds. At first the 
cellulose can be precipitated again, but it is rapidly hydrolysed, and 
finally only dextrose remains in solution. It is possible to follow the 
course of the change both polarimetrically ami gravimetrically 
whereby 96% of the theoretical quantity of dextrose is obtained 
The 1% solution of cellulose in the concentrated .acid is at first 
optically inactive ; it becomes active after about an hour, and increases 
until hydrolysis is complete in twenty-four to forty-eight hours at the 
ordinary temperature. The change in rotatory power gives in- 
dication of the intermediate formation of higher carbohydrate.?. An 
acid, D‘5 1-212 (41 '4% of hydrogen chloride), dissolves 15% of cellulose ■ 
the solution is at first colourless and clear; in time it lieconies yellow' 
and later dark yellow as the dextrose is decomposed. On dilution 
of the solution during the fir.st half-hour, unchanged cellulose is 
precipitated. 


Cellulose dissolves similarly in 66% (D 1-78) liydrogoi, bromide 
but not in concentrated hydriodic acid ; liydrolluonc acid (70—73“' 
of hydrogen fluoride) gelatinises, and quickly dissolve.? cellulose. 

dissolves quickly in liimiug hydrochloric acid, leaving 
W/oOi its weight undissolved as lignin siUjsUuce. 

The rotatory power of dextrose ([a],,) increases from +5i-5° in 
ajdrochloric acid U 1-018 to -1-97-5“ in an acid D 1-204, -1-106“ 
u an acid D 1-212, and + 164-6“ in a 44-5';o acid. E, F. A. 


Albert 

wcauR {Bull. ;)oc. chim. Belg., 1913, 27, 217-225) -Triethvl- 
l‘’'''‘‘«'.C.icH,,-NEt,I, is obtained when a mixtu.e of 
li^snlL . fof two hours at 130“ ft 

5 in water, yielding soapy solutions, which develop an abimdaut 
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lather when shaken. These solutions only giyo opalescence vt'ti. 
silver nitrate, and thus appear to be colloidal, this observation bei ° 
confirmed by a stufiy of their b. p.’s and electrical .conductivities, t!® 
solid iodide has m, p. 179 — 181“ without deootpposition (contr, ! 
Krafft and Moye, A., 1889, 689). 

An attempt has been made to ppepyre trietljylcetylamnioiiio 
hydroxide by the action of freshly prepared ailyer oxide on a boilin 
alcoholic solution of the corresponding iodide. Under these conditiong* 
however, the base, if formed, is decomposed into diethyhsetylamine ’ 

Aqueous solutions of diethylcetylamine hydrochloride behave simi 
larly to those of the above iodide. Determinations of the conductivit 
at different temperatures show that a period of rapid crystalHsatioj 
occurs in the region of 0“ The values obtained for the moleculat 
conductivity are greater than those observed for triethylcetylammoDium 
iodide at similar dilutions. 

Trielhyleeiylammonmm cetylnilphonatt, CjjHjj-SOj'NEtj’CjjH j, 
readily prepared by heating a boiling alcoholic solution of siher aU- 
sulphonate with triethylcetylammonium iodide. It is molten at. 
172 — 179° without showing any distinct m. p. 


in hot water, which, on cooling, separate into a clear liquid and a jellv. 
like mass. It is soluble in alcohol and in ethyl acetate. From 
latter it separates in crystals, m. p. about 53“ which contain solvent 
of crystallisation. Determinations of the conductivity of aqueous 
solutions lead to the conclusion that the substance is probably present 
in the form of multi-molecular aggregates. 

In chemical constitution and in the behaviour of their aqueous 
solutions or pseudo-solutions, these substances are somewhat analogous 
to soaps. This is confirmed by the fact that solutions of triethylcetyl- 
ammonium iodide or, better, of diethylcetylamine hydrochloride in 
water yield excellent results in the cleansing of samples of wool, 


H. W. 


The Homologue of Muscarine in the Cj Series V. Brabast 
{Zeitsch. phygiol. Chtm., 1913, 86, 206— 2U).— To prepare /Shomo- 
muscarine acialdehyde is converted into ethyl oy-dichloropropyl etlier, 
GHjCl-GHj-CHCl-OIir, and this into the ethylacetal of /8-chloroprop. 
aldehyde, CHjCl-CHj-CH(OEt)a. When this is heated with trimethyl- 
amine in a sealed tube on the wator-batb, the hydrodtloridt of /J /iomo- 
muscarineacetal, NMe 3 Cl'CH 2 'CHj-GH(OEt)j, is obtained. 

This is hydrolysed by coicentrated hydrochloric acid to fl-hoim- 
muscarine hydrochloride, NMcjCT-C’Hj-CHj-GHO, which show,-^ all the 
typical reactions of both aldehyde and amino-groups. 

p Homomuscarineacetal hydrochloride forms stellate aggregates of 
small needles which are very hygroscopic; the platinichloride forms 
large, prismatic-rhombic, orange-red crystals which blackeo at 169“ 
m. jf. 190 — 195° (decomp.) ; the uun'cA/oritfe separatgs in hfoad, lustrous, 
straw-yellow needles, m. p. 93—95° (decomp. J. 

PHomomuscarine hydrochloride forms hygroscopic crystals ; the 
free base could not be isolated. The platinichloride separates in 
microscopic, orangp-yellow rods, decoqip. 166 — 160°. 'fke auri- 
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hloriif >8 m. p. 150 — 155 “ (decomp.). The semicariazone 

vstalliBes in small, colourless, regular oetahedra, m. p. 247 5 “(corr.), 

17, 1? A 


Compouoda of Hydrated Salts with Organic Bases (Dithio- 
_„teB Sulphates, Thiosulphates). Filippo Calzolari (Atli R. 
Aemd. Lincei, 1913 , [v], 22 , i, 787 — 792 . Compare A,, 1912 , i, SIO-).— 
'Jbz dithionate, MgS20j,8H20,2CgH,„0jN^. prepared from magnesium 
ditbiouate and a large excess of caffeine, forms colourles.s, prismatic 
crystals. The manganeii derivative, MtiSj0r,,8H50,2C8lT,„05N^ 
Ltallises in colourless needles. Ibe ferrous salt, 
FeSi,0„8H20,2CgH,„0,N„ 

forms prismatic crystals. The eobait salt, CoS20,;,8H20,20sH,jOgNj, 
rrvstallises in pale rose-coloured needles. The nukel salt, 

^ NiSA.8H,0,2CgH„0gS,, 

forms green crystals isomorphous with those of the cobalt compound. 

The compound of magnesium dithionate with hexamethylene- 
tetramine, MgS20j,6H,0,2CBH,2N,, forms large crystals. The man- 
ganese compound, MnSj0g,6H50,2C5H,.jN,, is a wliite, crystalline 
powder. The ferrous salt, FeS20j,6H20,2CgH,j'N,, is a greenish-white, 
crystalline powder. The cobalt salt, C'oSj()j, 6 Hj 0 , 20 |,H,.^N„ forms 
rose-red, regular crystals. The nickel salt, NiSj0„6H5,0,2C5lI,s,i!f4, 
forms green crystals similar to those of the cobalt compound. 

The compound of magnesium sulphate and hexamethylenetetramine, 
lfgS0,,9H20,CjHijN„ forms colourless crystais. The manganese com- 
pound, MnSO,,9HgO,CjH,jN4, forms colourle.ss crystals, and mixed 
crystals of this compound with that of nickel were also ' obtained. 
The ferrous compound, FeSO,,9H20,C5H,.2N,, must be prepared in the 
absence of air. The cobalt compound, CoS04,9n.20,CgHj.2Nj, forms 
rose-red crystals, and mixed crystals of it with the magnesium 
compound can be obtained. 'J'he nickel compound, NiS04i9H20,C5Hj5N'4, 
forms large, emerald-green crystals isomorphou.s with those of the 


cobalt salt. 

The compound of magnesium thio.sulph.ate with hexamethylene- 
tetramine, MgS203,8il20,05H,jN4, forin.s colourless, rhombohedral 
crystals. The manganese compound, MnSjOj.SHjO.CjHjjNj, forms 
very pale rose-coloured crystals. The ferrous compound, 
FeS,2Oj,8H..O,0„H,5N4. 

must be prepared out of contact with tlie air ; it forms greenish-white 
cry-stals. ihe cobalt salt, Cof^,203,8H,,0,CjH|„N4, forms rose-coloured 
crystals. The nickel compound, l«iS20'3,bH.,0,tyi]oN4, forms emerald- 
green crystals. E. V. S. 


Condensation of Amino-acids with Formaldehyde. Gino 
Galeotti (Biochem. Zeitsch., 1913 , 53 , 474 — 192 ). — On heating amino- 
acids with formaldehyde, products are obtained which differ both from 
the original acids and fresh mixtures of the reacting products. 
Eeddish-yellow solutions are obtained, which do not deposit crystals, 
but yield an amorphous residue on evaporating off the water. The 
solutions are acid, and only the tyrosine derivative i,s precipitated 
on the addition of dilute acids. The glycine, alanine, aspartic acid 
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and tyrosine derivatives are usolnble in alcohol or acetone, but 
leucine and phenylalanine derivatives are soluble. All are insolub], 
in ether. The aqueous solutions give voluminous precipitatj, 
with phosphotungstic, picric and tannic acids, and with the saltj 
of heavy metals. They do not reduce copper salts in alkaline solutiog 
give the diazo-reaction with a yellowish-red or cherry-red colom’ 
and give precipitates on saturation with ammonium sulphate. They 
dissolve copper hydroxide, yielding malacnite-green solutions whict 
give a precipitate on addition of alcohol. They no longer coutaig 
the amino-group, as no nitrogen is evolved in the van Slyke reactiog 
which can be employed for tracing the course of the reaction of the 
aldehyde on the acids. The glycine derivative was studied in some 
detail. It has a molecular weight of 288, corresponding with the 
formula CjjHjijOjNj, and m. p. 164°. Attention is called to the 
similarity m the behaviour of the compounds obtained to the poly, 
peptides, and it is suggested that formaldehyde may play some part ig 
forming complex derivatives from amino-acids in living organisms 
analogous to the supposed formation of carbohydrates by condensation 
with this substance. S. B, S, 

Synthesis of the Anhydrides of o-Aminoaoyl Glucosamines, 
Chaklks WsizMANNand Arthur Hofwood (P m. ifoy. Soc., 19 13. A, 86, 
465 — 461. Compare P., 1912, 28, 261). — o-Bromoacyl haloids are 
condensed with glucosamine hydrochloride in the presence of sodium 
hydroxide (compare P., 1912, 28, 261), and cold aqueous ammonia is 
allowed to act ou the a-bromoacylglucosamines formed. Anhydrides 
of the expected a aminoacylglucosamines are obtained. 

Alanylglucosamine anhyJridt separates in colourless, prismatic needles, 
which turn brown at 245 — 250°, and melt at 269 — 272° to a bUck 
liquid. It reduces Pehlitg’s solution on prolonged boiling, but does 
not react with either phenylhydrazine or semicarbaxide. 

Lmcylglucommine anhydride forms similar colourless, prismatic 
needles, which sinters at 205°, ra. p. 213 — 215° (decomp.), 

a-Aminolaurylglucosamine anhydride was 'obtained in colourless 
crystals. E, F. A. 

Esters of Imino and Oximino carbonio Acid., Joseph Hoibes 
and Ekioh Schmidt {Ber., 1913, 46 , 2447—2460). — Sandmeyer 
(A., 1886, 611) claimed to have reduced esters of chloroiminocarbonic 
acid, and obtained ethyl iminocarbonate, HNX’(OEi) 2 , which wa.s dried 
over potassium hydroxide. It is shown that under these cotiditioos 
urethane is formed, and that it was present in Sandmeyer’s product. 

When the reduction product is carefully dried over ignited todium 
sulphate and fractionated in a vacuum, pure iminocarbonic esters 
are obtainable. Even the pure esters change on prolonged keeping into 
crystalline cyanuric acid derivatives. 

The hydrochloride of the imino-ester is to be regarded as a chloro- 
imino-ether, NH 2 ‘CCi{OR)o. In presence of water the chlorine is 
exchanged for hydroxyl, lNH,’C(OR)j'OH,HCI, following which the 
hydrogen chloride conditions elimination of ammonium chloride and 
the formation of alkyl carbonate, CO(OR)j. 
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Siinil»r>y> 


with hydroxylamine the compound 
NH5-C(0R),-NH-0H,HC1 


formed decompoees into the oximinocarbonio ester, C{ 0 R) 2 :N- 0 H. 
^orki®" ii* ethereal solution it was possible to prepare diethyl or 
dimethyl oximinocarbonate in this manner, and the method has been 
»tpnded to the preparation of the true hydroximic esters of the 
Ibatie series, OEfCRlN-OH. _ 

The oximinocarbonic eaters, which crystallise well, are obtained by 
a similar process from the chloroiminoearbonic esters. 

Ethyl chloroiminocarbonate has m. p. 39°, agreeing with Sand- 
meyer’s statement ; during its preparation a product of unknown 
constitution crystallising in needles, m. p. 148—149°, is formed. 

Methyl chloroiminocarbonate has m. p. 20°, b. p. 63— 64°/13 mm,, 
without decomposition. - 

Ethyl iminocarbonate is a transparent liquid of a strongly basic 
odour, D“ 0-9637. 

Ethyl iodoiminoearbonale, NI.C(OKt) 2 , forms yellow crystals and 
crusts. When shaken with mercury in ethereal or alcoholic solution, 
amthyl carbonate, C(OEt) 2 lN-NlC(OEt). 2 , is formed. 

Ethyl carhanilinoiminocarbomte, CcH 5 ’NH-CO'N;C(OEt) 2 , forms 
crystals sintering at 100°, m. p. 101°. 

Ethyl Ikioearbanilinoininocarbonate has m. p. 117 — 118°. 


E, F. A. 


The Organic Acid Amides and their Metallic Derivatives as 
Acids and Salts of the Ammonia System of Acids, Bases, and 
Salts. Edward C. Franklin (Eighth Inter. Cony. App. Chem., 1912, 6, 
119—130. Compare A., 1912, ii, 451).— A recapitulation of the 
author’s classification of amides and their derivati res into “ammono- 
acids,” “ ammono-bases,” “ammonosalt.«,” “ ammono-esters,” “mixed 
ammono-acids,’’ and “acid anammonides.” The ainraono-acids vary in 
strength from acetamide, benzamide, and carbamide, which only form 
salts in liquid ammonia solution and have only a feeble conductivity 
in that solvent, to such compounds as phthalimido aud '' saccharin " 
which are not excelled in strength by the strongtst carboxylic acids. 

J. C. W. 


Compounds of Ferricarbamide. Gidseppe A. Barbieri (Atti 
E. Accad. Lincei, 1913, [v], 22, i, 867 — 870). — These compounds 
exhibit complete chemical and crystallographic similarity to the salts 
of chromicarbamide already known. They are all greenish-blue 
in the solid state and in concentrated solution, but dilute 
solutions are yellow and are precipitated by ammonia even in the cold. 
Compounds analogous to the hydrate and carbonate of chromicarbamide 
cannot be prepared. 

The perchlorate, [Fe(CONjH,),]{C10^)3, is obtained by adding a con- 
centrated solution of carbamide to a solution of ferric perchlorate con- 
taining excess of perchloric acid, or from a perchlorate and another 
ferricarbamide compound. It forms mixed crystals with the corre- 
sponding chromicarbamide perchlorate, [Cr(CON.,lI,)j](C10^) ,, wliicli is a 
green, crystalline powder. 
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I'erricarhamida nilratt, [Fe(C0NjH'4)j](N05)j, the P^fmangamu 
[Fe(CON5H,)J(MnO,)5, the diehromaU, [Fe(CON5Hj6]{CrjO.)„ jk: 
chloride, [Fe(C0NjH4)|,]Cl5,3H50, the bromide, 
[Fe(CON,H,),]Br„3HjO, 

and the nilrale perMide, [Fe(CONjH4)j](NOj)2l,Ij, are similaji 
prepared. On treating the bromide with bromine an uasta|][j 
perbi'omide is obtained. R. V. g 

Preparation of Melamine and Ammeline from Dicyano. 
diamide; Triaminomelamine and Diaminoammeline. Robem 

STOLti and K. Krauch (Rw., 1913, 46, 2337 — 2339) 

powdered dicyanodiamide is treated with concentrated ammonia sola, 
tion in a sealed tube at 120“ for three hours, a crystalline deposit |g 
obtained consisting of melamine in Z5% yield and of ammeline in 20°' 
yield, which can be separated by the .sparing solubility of the latter in 
water; a small quantity of carbamide and guanidine can be found in 
the liquid from which the crystalline mass has separated. R j, 
suggested that possibly the dicyanodiamide is acted on concurrently 
by the ammonia and by water, with the production of guanidine and 
cyanamide and of guanidine and cyanic acid respectively; undianjed 
dicyanodiamide then reacts with the cyanamide yielding melamice, acd 
with the cyanic acid yielding ammeline. 

Triaminomelamine (cyanuric hydrazide ; von Xleyer and Niibe, A. 
1911, i, 122 ; Finger, A., 1907, i, 298), microscopic needles, m. p. 28r| 
was obtained by heating melamine with a quitquemolecular proportion 
of hydrazine hydrate for five hours under pressure at 150“; it quickly 
reduces warm ammoniacal silver nitrate, and when shaken in hydro- 
chloric acid solution with bcnzaldehyde yields a tribemglidmi 
derivative. 

When ammeline is heated with an equal quantity of hydrazine 
hydrate for five hours under pressure at 130°, diaminoammeline, 
prisms, m. p. above 340°, is obtained; this in aqueous solution reacts 
with benzaldchyde, producing a dihtnzylultm derivative, m. p. 315“. 

D. F. T. 

Condensation of Melamine with Dextrose. Leopolu Eadl- 
BERGES {Chem, Zenlr., 1913, i, 2110; from Oeterr-ung ZeitsA. 
Zucktrini., 1913, 42, 236 — 239). — Melamine and dextrose were con- 
densed by heating in 30% alcoholic solution on the water-bath. The 
product consisted of 2 mols. melamine to 1 mol. dextrose, namely, 
[C5N3{NH2)2-NH],CH-[CH-0H],-CH2'0H. It has m. p. 281 , form- 
ing colourless, lustrous crystals which do not reduce Fehling'.s solution. 

E. F. A. 

Synthesis of Mercury Fulminate from Propyl Alcohol, 
A. L. Kibler (Eighth Inter. Cong. App. Chem., 1912, 26, 239—243), 
— Experiments are described in which propyl alcohol, isobutyl alcohol, 
amyl alcolrol, acetone, and propaldehydo were substituted for ethyl 
alcohol in the usual process for the preparation of mercury fulminate. 
A small quantity of mei’cury fulnrioate was obtained from the propyl 
alcohol, but not from any of the other substances. In the expen- 
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0 ient 3 with propyl alcohol, ao iutemediato compound wag isolated, 
which forms large, white, lustrous plates, and decomposes either 
gpontaneoualY or when treated with water, leaving traces of a grej 
powder, probably composed of mercury. E. G. 

Azides of Carbamio Acid from Ketene, VII. E. Ohvebi- 
JlAUDAtA and E. Calderaro (Gazastto, 1913, 43, i, 538 — 543. Compare 
this rol., i, ll®)- Azoimide reacts with ketens giving azides of 
carbamic acid. The stages in the reaction are probably indicated by 
the scheme; CEjlCO CHKyCO-Nj -> [CHRyCO-N] — > 
CHEyNiCO, and from this carbimide the azide, OHIiyEH-CO-Nj, is 
produced by the addition of a further molecule of azoimide. 

Keten reacts with an ethereal solution of azoimide at the tempera- 
ture of a mixture of ice and gait, yielding met/iylcarbamazide, 
NyCO'NHMe, which forms lustrous lamina; or tablets, m. p. 46—47“ 
The formation of the azide shows that keten has reacted as though 
it had the ketonic formula of Staudinger, and not the hydroxylic 
formula of Wilsmore. With aniline, the azide yields 8 -phenyl- 
methylcarhamide and aniline azoimide. Alcoholic ammonia reacts with 
the azide, yielding methylcarbamide and ammonium azoimide. Boiling 
water decomposes the azide, carbon dioxide , azoimide and methyh 
amine being formed; by keeping an aqueous solution of the azide 
in a desiccator, mthylamnxonium azoimide, can be obtained ; 

it is a deliquescent substance, which is completely fu.sed at 115°, 

Piphenylketen and azoimide yield diphetiylmethylcaTba'niazide. 
NyCO-NH-CHBh„ 

which crystallises in oolourles.', silky needles, m. p. 121 — 123“ When 
heated for four hours at 100 — 110 ° in a sealed tube with alcoholic 
ammonia, the azoimide yields as-diplienyluiethylcarbamide. When 
heated with aniline in a sealed tube for two hours at 90°, the azide 
is converted into diphetiyhnethylpkmylcarbaoiide, 
NHPh-00-NIl-(JHPh,. 

which forms silky crystals, m. p. 208—209°. "This substance dissolves 
in concentrated sulphuric acid, giving an orange-red coloration. 

K. V. S. 

Action of Magnesium Methyl Iodide on Silicon Hexa- 
chloride. Geoffrey .Martin {Ber., 1913, 46, 2442—2447, Compare 
P., 1913, 29, 190), — The yellow substance formed by the action of 
uiaguesium methyl iodide on silicon hexachloride has the composition 
BigHgOijMe. When heated, hydrogen and methane are evolved, and 
a silicon compound is obtained practically without carbon, but which 
still contains coupled silicon groups, since on dissolution in potassium 
hydroxide liydrogen is evolved. On the addition of excess of acid, 
silicic acid is precipitated. E. F. A. 

Researches on the Direct Introduction of Substituents into 
the Benzene Nucleus During the Years 1910, 1911, and 
1912, Arnold F. Holleman {fhm. WetkhUd, 1913, 10, 6(4-620), 
—A summary of papers on this subject published tiuce the is^ue of 
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the author's work, “ Die direkte Eintiihruiig von Subatituenteu in 
Benzolkern,” in the year 1 910. A. J, ^ 

A Simple Method of Preparing Hexamethylbenzene. His, 
Rbcklebeii and Johannes Soheibee [with K. Schnabel] (Ber., 1913, 
46, 2363— 2365).— When the vapour from a molecular mixture oi 
acetone .and methyl alcohol is passed over .aluminium oxide, heated at 
about 400°, clean crystals of hexamethylbenzene are obtained in about 
10% of the theoretical quantity. The oily residue represents a com. 
plicated mixture, Replacement of aluminium oxide by other oxide, 
led to unfavourable results. 

On bromination of hexamethylbenzene, a mixture of bromides, 
m. p. 231—269“ and containing from 64% to 80% of bromine, is 
obtained. I?. A, 

Nitro-derivatives of High-boiling Mineral Oils. Ronstanxis 
Chabitschkoef [Chem. Zeil,, 1913, 37, 869). — When Caucasian iubri. 
eating oils are wanned with fuming nitric acid, they form syrupy, 
very viscous nitro-derivatives, which are soluble in most organic 
solvents with the exception of light petroleum. They are weak acids, 
dissolve in alkalis, and form insoluble salts with the alkaline earths 
and heavy metals which are similar to the salts of polyoaphthenic 
acids (A., 1910, i, 110). Moreover, their composition and properties 
aEree with those of the nitro-derivatives of polynaphtbenic acids, 

J. C, W, 

The Reaction Between Selenic Acid and Toluene. Howard 
Waters Docchty and Frank Rose Eibek {Eighth Inter. Cong. App. 
Chem., 1912, 6, 93— 101).— Toluene and concentrated selenic acid 
were left together for some months during which time carbon dioxide 
was evolved. The lower, dark red, viscous layer was then poured into 
water and separated into an acid solution and a small amount oi a 
red oil with a solid admixture. 

The acid solution was exactly neutralised with barium hydroxide, 
hltered from barium selenate, evaporated to dryness, and extracted 
during several days with chloroform, which removed traces of the 
above red oil. The residue gave a mixture of o- and p-tolueneselcn- 
onic acids which could not be separated, but on reduction of a concen- 
trated solution with hydrogen chloride, ^{lytolneneielminic acid, 
CsH 5 lIe-SeO,H,HjO, was precipitated in long, silky, white needles, 
m. p. 160°, whilst the mother liquor yielded o('l)-tolnenessl«nimc acii, 
with ^H,0, in nodules of short, white needles, m. p, 99—101“. 

The red oil was washed with ether in which the solid substance is 
insoluble, and then distilled. It had b. p. 201 — 202 “/ 18 — 20 mtii.,and 
solidified to a light yellow, crystalline mass, m. p. 69'5— lO'o'', which 
was identified with y-ditolyl selenide (Zeiser, A., 1895, i, 512). On 
oxidation with hot permangaciate, it yielded diphenylsdenoM-i'.A- 
dicarboxylic acid, Se 02 (Cf,H,-CO..H)j, as a heavy, white solid, ni. p. 
283“, which i.s sparingly soluble in hot alcohol, and insoluble in all 
other common solvents. 

The crystalline substance, insoluble in ether or water, was recryttal- 
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jised from alcohol in colourless, stout, hexagonal prisms, m. p. 
jt ffas not affeeteu by boiling alkalis or permanganate, but yielded 
falicylio acid on fusion with potassium hydroxide. It is, therefore, 
tgaao/iAsnortCaafanOTM (HI), and its formation is explained by assuming 
that c ditolyl selenide (I) is formed ns an intermediate product, and is 
then oxidised to diphenylselenone-2 ;2'-dicarboxylic acid (II), which 

condenses with loss of carbon dioxide and water. 


(I)' 


/\MeMe/\ 


(f) i 


/Nctljll 0().,h/\ 


• Sel 


(ill.) 


\/' 


-> 


J. c. w. 


Action of Sodium in Liquid Ammonia on Phenylacetylene 
and Styrene. Paul Lebeau and .Maeius Piton (Compt. rend., 1913, 
157, 323—224. Compare this vol., i, 950).— Sodium in liquid ammonia 
reacts with phenylacetylene, giving the corresponding sodium derivative 
(2molp.) and ethylbenzene (1 mol.), with the formation of sodamide. 
Unlike tlie true acetylenes of the fatty series, the hydrogenation does 
not stop at the ethylenic hydrocarbon, but the fully saturated hydro- 
carbon is produced ; 

JCPhiCH + iNlljNa = 2CPb:ONa + CcHj-Et + 2NaNH2 + 2NHg. 

Styrene itself reacts slowly with sodium in liquid ammonia the 
products being ethylbenzene and sodamide. \V. (5, 


A Yellow Hydrocarbon of the Fluorene Series. Eudolf 
PuMUEBKB and Gustav Doefmulleb {Her., 1913, 46, 2386—2389).— 
When Juorene is heated with lead dioxide and sodium elhoxide in 
pyridine solution, small quantities of a yellow hydrocarbon are formed 
Offing to the formation of acetaldehyde, and coupling of this with two 
molecules of fluorene. The final product is dehydroelhyUdenebis- 
/luoreiK (I), but elhyUdenebis/luorene 
(II) is formed first, and may also be 
obtained by reducing the dehydro-com- 
pound with zinc dust and acetic acid. 
It is very readily oxidised by lead 
dioxide and even by atmospheric 
oxygen. The double bond only very 
slowly absorbs bromine, and does not 
react with permanganate in pyridine solution. 

pehydroethylidenebis/luorem crystallises in oblique-ended, yellow 
prisms; it darkens at 280“, but has not melted at 350“. In small 
quantities it apparently distils unchanged, 

Mylidenebisjluorme is colourless, m. p. 262—263“, to a yellowish- 
brown liquid. E F A 


0 TT P TT 

‘>CH-CHMe-CH<V«“< 

(If.) 


Orthoh^ogenated p-Nitroanilines and their Derivatives. 
VILHELM Koenes and Anoelo Cont.vkdi {.lui K. Accad. Lincei, 1913, 
L'J, Ai, 1 , 823 — 836), — 3-Chloro-4-nitroaniline lorms pale yellow 
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needles, m. p. 104'5°. Its acetyl derivative crystallises in 
coloured prisms, m. p. 1 39°. 

1- CMm o-i-hrmtut-X -nilrobtazent (obtained from the perbromide of tt 
diazonium compound of the preceding substance) forms coloyrlej* 
needles or prisms, m. p. 62°. 

3-Chloro-i-iodo-l-niirobemene (similarly prepared) crystallises ' 
altffost colourless needles, m. p. 103°. | 

2- Bromo-4-nitroaniline crystallises in pile yellow needles u 

104'5°. Its tnonoacetyl derivative forms flat prisms, m. p. 1U= tfj 
diacetyl derivative in stout prisms, m. p. 132°. ’ 

From the amino-derivative by diazotisation, 4-chloro-3-bromo-l-ni(;,j. 
benzene can be obtained ; it crystallises in almost colourless prisgii, 
m. p. 61°, and is identical with the compound obtained from 6-cliloro’ 

S-nitroaniline. '1 hecorre.«ponding3-bromo-4-iodo-l-nitrobenzerieerystaI 

lises in needles or prisma, m. p. 106°. 2-Iodo-4-nitroaniline u 
109°, occurs in yellowish-red prisms and also in golden-yellow lamio*' 
the former is the more stable form. The snbstance yields a monoaciiul 
and a diacetyl derivative. ' 

2-Iodo-4-nitroaniline can be diazotised, and by the subsequent intro- 
duction of chlorine, 4-chloro-3-iodo-l-nitrobenzeno can be prepned' it 
crystallises in colourless needle.', m. p. 78°, and is identical with 
the compound obtained from 6-chloro-3-nitroaniliDe in a siuiilit 
way. 

2 : 6-Dichloro-l-nitroaniline crystallises in lemon-yellow needles 
m. p. 195°. It is best diazotised in nitric acid (D 1-38) at O’, It 
yields a monoacetyl derivative (almost colourless, flat needles, m. p, 
215°) and a diacetyl derivative, m. p. 142’5°, which crystallises ia 
prisms of the monoclinic system 

[E. Artini; a : 6 :c = M361 : 1 :0-8753 ; /3 = 70’4°, D l'o65]. 

When an alcoholic solution of the preceding amino-coinpouad 
containing a little concentrated sulphuric acid is treated with 
ethyl nitrite, 3 ;5-dichloro-l-nilrobeDzene is produced; it crystallises 
in colourless plates, m. p. 65'4°. On reduction with tin and hydro- 
chloric acid it yields the corresponding dichloroaniline, wliicli forms 
needlesor prisms, m. p. 51-5°. From this substance, 1:3; 5-tiieh!oro- 
benzene is obtainable ; it cry-stallises in colourless needles, m. p, 6,d’5“, 
and is identical with that obtained from 2:4: 6-trichloroaniliiie, m. p. 
77'5°. 3 : 5-Diohloro l-bromobenzene crystallises in coloiirle.ss needles, 
m. p, 75’8°. 3 : S-Dicbloro-i-iodohemene has m’. p. 54°; it is identical 
with that obtained from 3 : 4 dichloro-6-iodoaniline, m, p. 84’. 

• 3:4; 5-Trichloro-l-nitrobenzene (from 2 ; 6-dichloro-4-ii:uoaniline) 
forms pale yellow prism.', m. p. 72'5°. On reduction and rji i.iualion 
of tbe amino-groups it yields 1:2: 3-trichlorobenzene, m. p, 50'8’, 
identical with that obtained from 2 : 6-dichloroanilin6 (K,jriier and 
Contardi, A., 1909, i, 220). 

3 : 5 Dichloro-4-bromo-l-iiitrobenzene (from the dichloronitio-deriv 
ative) crystallises in pale yellow prisms, m. p. 88°. 

3 : 5-Dichloro-i-iodo l-nilrobemcm forms yellow prisms, m. p. 154 8 
On reduction with ferrous sulphate and ammonia, and .subsequent 
eliminatioi^ of the amino-group, it yields 1 : 3-dicldoro-i-iodobenzini, 
which crystallises in thin, colourless plates, m. p. 68°. The same 
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substance can be prepared from the 2 : B-dicbloroaniline already 

Qj 0 Dtioncd. 

2 ■ g-Oibromo-i-nitroaniline (by the action of bromine on j>nitro- 
aniline) crystallises in golden-yellow lamina, m. p. 202'6° Its mono- 
jjetyl derivative forms almost colourless needles, m. p. 232°. The 
diacetyl derivative, -m. p. 136°, crystallises in the pinaconic class of the 
triclinio system [a ; 4 ;c= 1'0901 : 1 ;0'832S, a 88°43'4'', /3 70°49'34", 
93“25'39", D 1'939]. 

3 : 5 -DibromO-l -nitrobenzene is obtained by diazotising (in alcoholic 
golutioD containing sulphuric acid) either 2 : 6-dibromo-4-nitroaniline or 
4 ; 5 .(iibromo- 2 -nitroaniline ; it crystallises in thin, almost colourless 
lamina), m. P- 104-5° From it e-chlorodibromqbenzene (m. p. 119°) and 
s 4 ibromoiodoben»«ne (m. p. 124-8°) can be readily prepared. These 
fiubstances can also bo obtained from the following corresponding 
hslogenated anilines ; 4^:bloro-2 : 6 -dibromoanilin 0 (m. p. 102 °) ; 2 : 6 -di- 
iromo-i-MoaniliTit (colourless needles, m. p. 147°); 2:i-dibronw- 
i-iodoanilint (colourless needles, m. p. 123-6°). 

3 : 4 ;5-Tribromo-l -nitrobenzene (from the perbromide of the diazo- 
compound of the dibromonitroaniline already mentioned) crystallises 
in yellow prisma, m. p. 111-9°. Ou diazotisation and elimination of the 
amino-group it yields 1 : 2 ; 3-tribromobeuz6ne, m. p. 87-8°, 
i-CMm-Z ■■ Miiroma-hniirtbtnzme (obtained in an analogous 
manner to the nitrotribromo-derivative) crystallises in yellow, tabular 
priEms, in. p. 92-7°. On reduction and elimination of the amino-group 
it yields l-chloro- 2 : 6 -dibromobenzene, whicb forms colourless plates, 
in. p. 71°, and is ideutical with the product obtained from the corre- 
sponding dibromoaniline. 

3;5-ili6riimo-4-todo-l-fii(fo6««ze««crystallises in prisms, m. p. 135-5°, 
It is not possible to reduce this compound without altering it. The 
corresponding 1 : 3-dibromo-2-iodobenzene (colourless, tabular prisms, 
m. p, 72°) is prepared from o-dibromoaniline. 

3 ; 6-Di-iodo-4-nitroaniline (from iodine chloride and an acetic acid 
Eolutioii of p-nitroaniline) forms golden-yellow scales or flat needles, 
in, p, 246°. Its rmnoactlyl derivative forms slightly yellow needles, 
111 . p. 349°; the diacetyl derivative forms stout prisms, m. p. 171°, of 
the pinacoidsl class of the tricliuie system [a ; 4 ; c = 0-9682 - 0 - 0-7260 
a 83“6'43'', ^ 76°8'29", y 99°42'44'', D 2-290]. 

3 ; S-Di-iodo-l-nitrobenzene (from the di-iodouitroaniline above 
described by diazotisation in alcoholic solution in presence of sulphuric 
acid) forms slightly yellow prisms, m. p. 104-5°. When reduced with 
ferrous sulphate and ammonia it gives 3 ; 5-di-iodoaniline (colourless 
needles, m. p. 110°). 

c-phioro-l : d-di-iodobenzene is obtained from 4-chloro-2 : 6 -di-iodo- 
aniline, and for ms lustrous, colourless needles, m. p. 101 °. 

b-Eromo-l : 3-<li-iodob«men» (similarly obtained) crystallises in long 
needles, m. p. 140°. i j e 

1.3; 5-lri-iodobenzene (from 2:4: 6-tri-iodoauiline, m. p. 1 85-6°, or 
“• P- 110°) forms oimque, colourless needles, 

^-CUoro-'i:5-di-iodo-l-nUrobenzem (prepared by the action of cuprous 
on e on the nitrate of the diazo-compound from 4 : 6 -di-iodo- 2 -nitro- 
VOL, CIV. i, q t 
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aniline) cryatallisea in almost colourless needles, m. p. 110°. Reductionjf 

this compound is best effected with an alcoholic solution of amrsoainj 
sulphide ; a small quantity of a sulphur compound is formed at the 
same time. 2-CWoro-l : Z-di-ioiohmime is obtained by deeompoBjj, 
the diazo-salt of this amino-compound with absolute alcohol ; it 
thin, rhombic plates, m. p. 82°. 

\ Bromo-Z'.Z-di-iodo-\ nilrohenzeine (from the nitrate of the 
compound of the di-iodonitroaniline and cuprous bromide) forms almost 
colourless needles, m. p. 125*4°, and crystallises from benzene ivith 
ICjHj in prisms. 

3 ;4;6-Tri-iodo-l-nitrobenzene (from di-iodonitroaniline by way of 
the diazo-compound) crystallisbs in shining yellow prisms. It j, 
reduced (with difficulty) to the corresponding aniline by fermaj 
sulphate and ammonia, and when this is treated with an alcoholic 
solution of ethyl nitrite, 1 : 2 ; S-tri-iodobenzene (m. p. llhoj 
obtained, identical with that from 2 : 6-di-iodoanilme (m. p. 1230. 
Korner and Bellasio, A., 1908, i, 778). 

2- Chloro-6-bromo-4-nitroaniline is obtained by treating 2-chloro.l. 
nitroaniline with the calculated quantity of bromine j it forms yelloe 
needles, m. p. 177*4°. The monoacetyi derivative crystallises in pile 
straw-coloured needles, m. p. 224°, and the diacetyl derivative, tabnlsi 
priems, m. p. 139° [prismatic class of the monoclinic system, 
o :J ; c = 1*1127 : 1 : 0*8509, /8 70*36°, D 1*749]. 

3- Chloro-5-bromo-l-nitrobeDzene(from2-chloro-6-bromo-4nitroBDiliBe 
by means of ethyl nitrite) crystallises in thin plates, m. p, 81*2°. Od 
reduction with tin and hydrochloric acid it yields S c/iloro-5-brcmoanilini 
(colourless needles or prisms), from which l.cAfts*o-5-iiromo.3-t{)(io. 
ienzonc can be prepared by way of the diazo-compound; it torms 
lustrous needles, m. p. 85*8°, and can also be obtained from 4-chloro- 

2- bTomo-6-iodoaniliM, which crystallises in needles, m. p, 1105°. 

Z:i-I)iohloro-5 hrotno-4-nilrobenztne (from the corresponding chloro- 

bromonitroauiline already described) forms yellow prisms, m. p. 82*4“. 

b-Chloro-Z ; i dibromo-Vnilrobtnune (similaily prepared) crystsl- 
liees in yellow prisms, m. p. 99*5°. The corresponding 3-cbloto- 
1 ; 2-dibromobenzene (prepared by replacing -IS'Hj by -Br in 2-chloro. 

3- bromoaniline) forms rhombic plates, m. p. 72*6°. 

d-CUoro-S-irowo-d-forfo-l-nrtroienzene (prepaied in a similar way to 

its analogues above described) crystallises in lustrous neeilles, 
m. p. 159°. 

2-Chloro-6-iodo-4-nitroaniline (from 2-cbloio-4-nilroaniline and iodme 
chloride) forms pale yellow needles, m. p. 195°. Its 
derivative forms needles or prii-ms, m. p. 207°, and the^ dwatyl 
derivative, m. p. 113°, prisms of the mouocliuic system [a;i;e= 
1*038;1;0*799,/3 = 71*44°D 1*913], 

By elimination of the amino-group the preceding aniline jiel® 
Z-chloTO-5-iodo-\ -nitrobenzene, which forms bundles of pris-ms, m. p. 
70*4°. . ^ , 

3 ; i-DicMoro-5-iodo-l-nilrvbenzene (from the above-described aniUne) 
crystallises in pale yellow prisms, m. p. 59°. It is not posaible 0 
obtain the corresponding aniline by reduction. Ammonia and ferrous 
sulphate reduce it very slowly, tin and hydrochloric acid p 



OROANIO OHEMISTRY. 


i. 967 


(colourless plates, m. p. GS'S^), whilst ammonium 
suIphWe in alcoholic solution gives 3 ; 4-dichloroaniline. 

l(;hloro-i-bromo-5-iodo-l-nitrobeniew (prepared like the analogous 
coDipocnd above described) crj^stallises in almost colourless needles, 

^'Ichloro-S : 4-it-tO(i(i-l-m7j-o6<!ns«ie (from 2-chloro e-iodo-4-nitro- 
aailine) forms almost colourless needles, m. p. 146-5° 
2.ii)-wn<i-6-iWo-4-«i<foanffin« (from 2 - bromo - 4 - nitroaniline and 
iodine chloride) crystallises in pale yellow needles, m. p. 221°. The 
^Mtyl derivative forma yellow prisms, m. p. 226°, and the 
diacetyl derivative, m. p. 134°, stout prisms of the pinacoidal class 
of the triclinic system [a : i : c= 0 9470 : 1 : 0-7288, a 83°59'54". 
^77°30'18", -y 99°6'14", D 2-112]. 

j-Bromo-S-iodo-l-nilrobenzene (from the preceding aniline) forms 
thin, flat needles, ra. p. 97-5°. 

i.Chlirro ll-lromo-5-iodol-nitrobemene (from the above-described 
bromoiodonitroaniline) crystallises in yellow prisms, or in colourless 
m. p. 84°. R, V. S. 


Preparation of Benzylamine. Maktin 0. Forstee and Hilda M. 
Judd (Miyhtk Inter. Cong. App. Chem., 1912, 6, 118).— A cheap 
laboratory process for the preparation of benzylamine hydrochloride 
is described. Benzyl chloride is occasionally shaken during three 
days with sodium azoimide in spirit, the benzylazoimide is extracted 
with ether, and, without purification, reduced by means of zinc dust 
and 60% acetic acid. 


Salts of Dibasic Organic Acids with o-, m-, and y;-Toluidine, 
and with m-4-Xylidine. F. GbCnwald {J. pr. Chm., 1913, [ii], 
88, 168 179). The three toluidines and nr-d-xylidine combine with 
malouic, succinic, malic, tartaric, and fumaric acids in ai^ueous 
solution to form acid salts. Attempts to prepare the normal salts 
were unsuccessful. 


o-Toluidine hydrogen malonateetyitaWka in short prisms (decomp. 
108°); the m-toluidine salt in colourless prisms (decomp. 93°). The 
corresponding hydrogen succinates also crystallise in prisms (decomo 
60° and 121° respectively). 

o-Toluidine hydrogen malale forms leaflets (decomp. 120°) ; the 
isomeric m- and p-loluidine salts, colourless needles (decomp. 103° and 
163 ”). o-Toluidine hydrogen /mnarate crystallises in hexavonal 
leaflets (decomp. 160°) ; the m- and p-toluidine salts in colourless 
pnsma (decomp. 168° and 175"). 

Of the salts of m-d-xylidine, the hy.lrogen malonate forms thin 
nee les (decomp. 93°), the hydrogen succiaote, large prisms (decomp. 

), the hydrogen tartrate, prisms (decomp. 170°), and the hydrogen 
Jumaraie, leaflets (decomp, 17b°). 

When heated with cupric oxide, an aqueous solution of m-toluidine 
parogen oxalate yields ctipric m-toluidine o.mlate, Cu(0„H,,,O,).,, which 
ox!iTi crystals resembling copper sulphate ; the acid 

a es of 0 - and p-toluidine do not form similar copper salts. 
upric o-toluidine malonate, Cu(C,5H]304)j,5Hj0, forms bluish-green 

3 t 2 
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crjBtaU, which became anhydrons aed green at 100°. Cupric m-ioidj. 
dine malonate separatee with 3H,0 in steel-blue crystals; 
anhydrous salt is green. Cuprk pioluidine mlvnate crystallises with 
IHjO. Cupric m-4-a:y2i(iin« malcmatc, Cu(C,jHi404)j,3H20, for^j 
blue leaflets, 

Jbe acid toluidiue succinates do not yield normal cupric salts. 

When boiled with nickel hydroxide in aqueous solution, o-toluidico 
hydrogen malonate yields a nickel salt, which forms green cryst^lg 
containing 6HjO ; nickd m-toluidine malonate, Ni(Oi|,HjjOj)j, crystal. 
Uses with 4HjO in reddish-violet leaflets ; nickel p-tolttidine mlonatt 
forms green, rhombic leaflets containing 2K2O. 

NicM m-i-xylidine malonate separates in dove-grey crystals con- 
taining 4H,0. F. B, 

Interactions with Succinylglyoyl Chloride and Eippuryi 
Chloride. Johannes Soheibeb and Hans Reckleben {Ber., 1913^ 

46, 2412— 2420).— (S'ucctnyjfycins, 02H,<[^^^N-CHj-C02H, is prs- 

pared by heating molecular proportions of succinic anhydride and 
glycine at 170 — ^180°; the colourless crystals have m. p. 113°, 

With phosphorus pentachloride, colourless needles, m, p. 76°, of 
sucoinylglycyl chloride are obtained. 

The chloride reacts with aniline, forming succinylylycyknilidi, 
which crystallises in colourless needles, m. p. 151°. 

With benzene and aluminium chloride, succinyliminomiopliemm, 
c,H,;(co),; N'OHj'COPh, is formed; it separates in colourless 
needles, m. p, 143 — 144°, and yields a colourless phtnylhydnmi, 
m. p. 201°. 

Condensation of sucoinylglycyl chloride with ethyl sodiomalonite in 
boiling ether gives ethyl di{euccinylgtycyl)malomie, 
C[CO-CH2-N:(CO)5;CjH Jj(COjEt)2 ; 
it separates in colourless platelets, m. p. 107°, and gives no coloration 
with ferric chloride. 

Phenylhydrazine converts it into ethyl l-phenyl-S-euccinylmido- 
methyl-bpyrazoleme-hcarboxylate, 

CjH,:(co),:n-cHj-c<5.?1P5pj>>co. 

This crystallises in matted needles, m. p. 167°, giving a blui^h-rcd 
coloration with ferric chloride. 

Succinylglycylphenylhydrazide, 

C,H<:(CO)j:N-CHj-CO-NH-NHPb, 
forms colourless needles, m. p. 213°. 

A second product of the condensation is ethyl euccinylglycylmdomU, 
C5H<:(CO)j:N'CHj-CO-CH(CO,Et)j, which forms colourless needles, 
m. p. 65°. 

Sucoinylglycyl chloride and ethyl sodioacetoacetate condense to 
ethyl euceinylglyeylacetoacetate, of which the colourless needles have 
m. p. 102°. 

Condensation with sodium acetylacetone leads to two products. 
Sueeinylglycylaeetylaceloae, 0,H,i(CO),iN‘CHj'CO‘CH(COMe)2, forms 
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needles, m, p. 122°. I>i(»weinytglycyl)aettylac6l<ms also yields needles, 
m. p- 150°. . , . , ’ 


0,H-(C0)j-N-CH,-C0-CH(CN).C0,Et 


fnrms colourless needles, m. p. 7 3°. 

' Y -tl -‘J- J -xl. .1 ». 


forms C010urie»« utrauma, lUx p. t o . 

Hippuryl chloride and ethyl sodiomalonate condense to a deriv- 

OgHj’CO NH OHg OU ^^{COgEt)^. The latter has m. p 85° and 
shows a positive feme chloride reactioo. With phenylhydrazine/«iAv^ 
1 .p/isnyl-3‘Mnzamtaom€iAyl-5 ^raza/one-4 -coj-dox^laie, ^ 

NBBz-CH,-C<^^f^pCo’ 

ia obtained, m. p. 122-123°. It forms a well characterised, crystal- 
line .5o*u«> eelt. fhe above derivative of 2 : 5-diketo-l ■ 4-dibonzovl 
piperazine haa m, p. 116°; it dissolves in sodium carbonate, and on 
precipitation with acid, a substance, m. p. 137°, is obtained coLtainine 
JHjO less, and likewise giving a bluish-violet ferric chloride reaction 
on crystallising the compound m. p. 137“ from ethyl alcohol the 
substance of m. p. 116° is obtained. The latter is regarded as a con- 
densation of two molecules of the piperazine with a molecule of water 

Q.Hiypv.rylacetylac«ione, NHBz-CHj-CO-O-CMelCH-COMe crvstal- 

Uses in platelets, m. p. 109°. ’ ■' 

Ethyl cyamMppurylacetate, NHBz-CH^-CO-CHlCNl-CO Et forms 
colourless needles, m. p, 139°. The additive product with pbenvl- 
hydrazine has m. p. 107° E F 

Cholesterol. XVII. a-OhoIeetanol. Adolf Windaus and C 
UiBsio (^sr., 1913, 46 2487-2491).-a.Cho!esta„ol yieWs on ozida-' 

tion a ketonio acid, CjjHjjOj. This is not in agreement with the usual 
formula for cholestanol, and it is proved that the analytical 

data, particularly of cholestyl chloride and bromide, agree with the 
formula CjjHjjO or CjjHjjO. Apparently on treatment of choleeterol 
With sodium and amyl alcohol, condensation and ring closure to a 
saturated compound takes place. Accordingly, cholestanol is not a 
dihydrocbolesterol, but an isoamyl derivative of cholesterol 

0 H ^cR-oh 

jp ■ 

Cholestyl bromide crystallises in hexagoLl’ platelets, m, p. 118°, 

KetoohoUstarwlcarboxylic acid, , separates in long, 

ImtaTlisT'^‘7 which sinter at 110°, m. p. 125°.“ The smicarbazone 
crystallises in long needles, m. p. 207°. E. F A 

Isomeric Naphthenic Acids. Fbank W. Buanoira and I W 

1212, 6. 57-67). -A 

about 500 / naphthenic acid from Baku, which contained 

esterified^^ illuminating oils, was fractionally 

-'‘leohoIatdloT'’* 2 litres were heated with 200 c.c. of 

when a furiT onn ““‘‘I *'*'6 temperature rose to 140°, 

rther 200 o.c. of alcohol was slowly run in. The distillate 
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was saponified, the hydrocarbons were removed by steam distillation 
and, finally, the naphthenic acids were liberated and converted into 
methyl esters. These were fractionated and the constants of twenty, 
six fractions are given. The fraction 165 — 170° contained methyl 
hexanaphthenecarboxylate ; fraction 189 — 1 92°, methyl heptanaphthene- 
carboxylate i fraction 210 — 212 °, methyl octanaphtheoecarboxylate 
and fraction 220—224°, methyl snonanaphthenecarboxylate, Ji,’ 
densities of the fractions ri.se continuously with the exception of 
fraction 200—204°, which agrees with the formula CjH,j-C0jlle 
and thus contains a methyl isooctanaphthenccarboxylate. 

The residual, partly esterified naphthenic acids were then distiHej 
in a current of natural gas from a copper still, when 40% passed over 
below 285° and 10% between 285—295°. The lower-boiling ethyl 
esters were redistilled and the fractions boiling below 236“ were 
saponified, freed from hydrocarbons, and the naphthenic acids were 
finally separated into eighteen fractions. By means of diagrams it ij 
shown that the optical-rotation curve tor the acids is parallel to the 
curve tor the methyl esters. The cause of the activity of petroleum 
is thus due to the naphthenic acids and not to impurities. The 
maximum Imvorotation is exhibited by the hexanaphthenecarborylic 
acid and its ester. J. C. W, 


The Condensation of Aromatic Aldehydes with Pyruvic 
Acid, Eva Ludrzvnska and Ida Smedley {Biochm. J., 1913^ 7^ 
375— 379).— A full account of work of which an abstract has already 
appeared (P., 1913, 29, 174). W, D. H. 


Camphenecarboxylic Acids and the Constitution of Cam- 
phene. JosEP Houben and Ernst Willfroth (Btr., 1913, 46, 
2283— 2299).— If Wagner’s views with respect to the formation of 
camphere by the loss of hydrogen chloride from bornyl chloride are 
correct, the intermediate compound (II), formed by a similar removal 
of hydrogen chloride from a-chloroaHocamphaoecarboxylic acid (1), 
should give rise to two isomeric campbanecarboxylic acids (III 
and IV) ; 


I. 


CHj-CH— CH, 

1 CMe, 1 

OH.J CCl-CO,H 




il. 


CHj'CH— CHj 

1 CMej 1 

CH— ■ C-COjH 

\uMe/ 


III. 


CHy-CH— CHj 

1 CMe, I 

UH.,--- C-CO,U 


CMe„ 

CH— 1 CH-COJI 


\t- 


o:cH- 


The authors find that two isomeric unsaturated acids of this compo- 
sition are formed when the methyl ester of a-chloroa^^ocamp ano’ 
carboxylic acid is heated with methyl-alcoholic potassium hyaroxi e, 
although only one of them could be isolated in a state of purity. 
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On oxidation, the oamphanecarboxylic acids should be transformed 
into 0 - and /S-camphenilonecarboxylic acids (V and VI). 

OHj-CH CMe, CHj-CH-OMe, 

V. I CHj I VI. I (jH^ I 

CH,-C(COjH)-CO CO.H-CH-CH-CO 

Oxidation of the Mids formed by the removal of hydrogen 
chloride from chlorofflffocamphanecarboxylic acid resulted in the 
formation of two isomeric ketonic acids having the composition of the 
camphenilonecarboxylio acid.s. The investigation of these acids is not 
yet complete ; both are very stable and can be distilled without decompo- 
sition, whereas a-camphenilonecarboxylie acid, being a /3-ketonic acid, 
should be readily transformed by loss of carbon dioxide into camphon- 
ilone. In addition to the above ketonic acids, considerable quantities 
of hydropincnecarboxylic (a/focamphanecarboxylic) acid were found 
amongst the oxidation products. It is probable that this acid was 
originally present in the mixture of unsaturated acids submitted to 
oxidation, and was formed by the reducing action of the methyl- 
alcoholic potassiutn hydroxide on the methyl eater of a-chloroaffo- 
camphanecarboxylio acid. 

Hydropinenecarboxylic acid, prepared from pinene hydrochloride hy 
Houber's method (A., 1906, i, 21), has m. p. 78’ [a]'g -18'26° in 
alcohol, and is converted by phosphorus pentachloride or tbionyl 
chloride into the chloridt, C]oHj*COCl, which forms a colourles.s liquid, 
b. p. 110710 mm., and yields a mtlhyl ester, b. p. 119718 mm., and 
plmyl ester, b. p. 18771't mm. 

When heated for ono hour with phosphorus pentachloride, hydro- 
pinenecarboxyl chloride yields a-cUoronllocamphanecarboxyl (Moro- 
hyiropinemcarboxyl) cldoride, C,(,H,j01‘C0Cl, which sublimes with 
partial decomposition into hydrogen chloride and an unsaturated 
chloride. The chloro-cblotide is obtained as a white, camphor-like 
mass, m, p. 118—119°, by evaporation of ite ethereal solution after 
shaking with aqueous sodium carbonate. It probably consists of a 
mixture of two atereoisomerides related to one another as the endo- 
and era-modifications of bornyl chloride. This view is supported by 
the behaviour of the methyl ester, which is obtained by boiling the 
chloro^chloride with methyl alcohol for fifteen hour.s, and apparently 
consists of two stereoisomerides of different stability, one of the 
isomerides readily losing hydrogen chloride on di.stillation, whilst the 
other is stable. The stable (presumably exo-) chloro-ester can be isolated 
from the mixture by repeated distillation under diminished pressure 
and has b. p. ISl’/lS mm. 

^-Chloro&WocamphaneearhoxylaiitutUj prepared from the chloro- 
chloi'ide and ammonia in ethereal solution, has m. p. 122°, and when 
boiled with water loses hydrogen chloride, yielding an unsaturated 
ouio*’ which crystallises in lustrous leaflets, m. p. 

210 , and when kept in contact with fuming hydrochloric acid over- 
mght, is transformed into the original chloro-amide. 

When boiled with methyl-alcoholic potassium hydroxide, methyl 
Mhloroolfocamphanecarboxylate yields an oil which consists of a 
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mixture of hydropmenecarbozylic acid aud two isomeric eamp/ii„g 
carioxy^ic acids. One of the latter acids has been isolated, anj 
crystallises in needles, m. p. 106°, b. p. 149 — 161°/11 mm. 

From the product of oxidation of the above acid mixture with potjgj 
ium permanganate in alkaline solution, two isomeric kslonic 
ojucarboxylici) acids, of m. p. ,106° and 131°, together witi, j 

hydfopinenecarboxylic acid of m. p. 71°, were isolated. The lajj. 
mentioned acid gave the same copper, lead, ferrous, ferric, mercufij 
and silver salts, and the same arrAydrids (microscopic, regular octahedra 
m. p. 210°, b. p. 228°/16 mm.) as the original hydropinenecathoijiij 
acid of m. p. 78°, but differed from it in the magnitude and sign of it- 
rotation ([ajji 11‘29° in alcohol). 

The ketonio acid of m. p. 106° forms a semicoriacone (decomp. 203“) 
and when boiled with acetic anhydride yields an anhydride, q 
crystallising in leaflets, m. p. 114°. If, p 

Ethyl p-Bromobenzoylaoetate. William J. Hale and Lambebi 
Thobp (Eighth Inter. Cong. A^. Chem., 1912, 6, 132— 137).— Ttj 
preparation of dehydro-p-bromobenzoylacetic acid by the metlioii 
employed by Perkin in the case of the unsubstituted acid (A., 1883 
277) is described. 

p-Bromotoluene was oxidised by boiling permanganate to p-bromo- 
benzoic acid; this was converted into the chloride, which was thea 
condensed with ethyl sodioacetoacetate, and, finally, the sodinia 
compound of ethyl p-bromobenzoylacetoacetate was gently warned 
with aqueous ammonia. The resulting ethyl f-brombemoyhcetali, 
CjHjBr-CO'CHj'COjEt, was obtained as a heavy oil, which, in 
extremely small quantities, gives a deep red colour with ferric 
chloride. It could not be distilled, and, when boiled in an opes 
tube, it gave a quantitative yield of dehydro-p-bromobenzoylantie mii, 

CjH^Br-CO'CHC^^^^^^C’CjHjBr, in the form of small, yellow 

needles from glacial acetic acid, m. p. 261°. p-£romobemot/lacilk 
acid, CjHfOjBr, was obtained by hydrolysing the ester with cold 3)) 
potassium hydroxide in the form of needle-like plates which decon. 
pose at 106 — 107° into p-bromoacetophenone, and give a violet colour 
with ferric chloride. J. C. W. 

Spirans. III. Attempts to Prepare Optically Active 
Spirans and Asymmetric RearraDgement. Hkkma.n.v Lsticfl! 
and Johannes Wutkk ( Ber ., 1913, 46, 2420 — 2435. Compare Leiichs 
and Gieseler, A., 1912, i, 714). — In the preparation of bis l hydiind- 
one-2 :2-spiran from dibenzylmalonyl chloride, when aluminium chloride 
serves to eliminate hydrogen chloride, two by-p.oducts are obtained. 
The one, CjjHi 3 Cl,'l-chloro- 2 -benzylindene, m. p. 65°, amounts to Wi 
of the theoretical. The other is a yellow oil identified by means oi its 
pbenylhydrazone as 2-benzylhydriDdone. Although only 10)) bam 
been separated, it amounts to 50% of the theoretical quantity. 

When ferric chloride is substituted for aluminium chloride, a miicli 
better yield of the bisbydrindonespiran is obtained. Its properties 
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forms a diphenylhydraMna and a mono-oxime, and also reaets with 
two molecules of hydroxylamine, forming a dioiime dihydrate from 
which the excese of hydroxylamine oxidises away two atoms of 


liydrogeu* 

Ihe mono-oxime (m. p. 216°) is converted by phosphorus penta- 
chloride in ethereal suspension into an amide, either 1-hydrindone- 
dibydrocarbostyril-2 ; 3-spiraa or tsocarbostyrilspiran. The mono- 
oxime shows no tendency to form an jsooxazole. 

The 2 -po 3 ition of the carbonyl group in the spiran makes it possible 
to convert it into an acid, 

which when heated regenerates the spiran. 

Semicarbazide acetate in cold alcoholic solution converts the spiran 
into an insoluble mixed hydrazide of the carbamic acid and the acid 

1 n Tj ^ CH,-CH-CH, 

CuHiA. 

free acid is recovered. 

Hydroxylamine yields an oiimic acid, 

CObH-C.H.-CH,-CH<CHb_--^C,H„ 

which can be easily reduced with sodium amalgam, Two hydrogen 
atoms are taken up, aud a new asymmetric carbon atom formed, the 
hydroxy-acid having the formula 



and being a mixture of two racemic forms. It does not tend to form an 
anhydride. The keto-acid is converted into the corresponding acid 
chloride by means of phosphorus pentachlorido ; this as low as 60° 
loses hydrogen chloride, and forms bishydrindonespiran. 

Ammonia acts on the spiran to form two compounds— the one 
CijHijObN, representing the amide of the ketonic acid, and the other^ 
CjjHjjON, being the correeponding nitrile, 

CN-CbHb-CHb-CH<CH^CbHb. 

This constitution is confirmed by the fact that the action of ammonia 
on the keto chloride gives rise to the same amide. 

The amide is not hydrolysed by cold concentrated hydrochloric acid, 
but converted into an anhydride, which is hydrolysed by heating with 
70% sulphuric acid at 170° to a splran-anhydride. 

Cry.stallisatioii of the brucine salt of the ketonic acid yields a 
theoretical yield of the optically active *u;Iro salt, both the crystals 
and the mother liquor being dextrorotatory. It is assumed that the 
teJTO-acid salt is enolised and the end re-converted into the ketonic 
d-salt, since the equilibrium is determined entirely in this direction 
owing to the crystallisation of the d-salt as fast as it is formed. 

e transformation is an instance of asymmetric rearrangement 
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rather than of autoracemiaation, since the optically inactive end 
rise exclusively to an optically active acid. 

The d-ketonio acid slowly but completely losM its activity oa 
keeping in chloroform solution, and still more quickly in neutral or 
alkaline aqueous solution, owing to conversion into the enol. 

An optically active bishydrindonespiran could not be obtained by 
eliminating hydrogen chloride from the alotive keto-chloride. 

Bishydrindonespirandioxim dihydraU forms colourless, sleadjj 

needles, m. p, 175° (decomp.). n n n w 

The Beckmann rearrangement product, OjpH|jOgW, or the moro- 
oxime separates in long, colourless needles, m. p. 255° (decomp.) ; Jt 
gives no ferric chloride reaction. 

The mixed hydroxide from the spiran and carbamic acid, CigHj^0,,N, 
crystallises in short needles, m. p. 245° (decomp.).^ 

The oxime of l-hydrindone-2-benzyl o-carboxylic acid forms doms- 
like prisma, m. p. 18S° (decomp.). 

The amide, prepared from the keto-chloride by the action of smmonii, 
has m. p. 138—140°, crystallising in massive, tour-sided platelets. 

The brueine salt of the ricrtro-ketonic acid forms transparent, 
massive crystals, m. p. 180—183°. The acid derived from it bas 
(jIS +64° in chloroform. The pure active acid could not be obtained 

a product evaporated at 20° had m. p. 128 141°, [a]i( +56°. In 

benzene the pure acid had [a]? +79°; it racemises here more quickly 
than in chloroform. F. A. 


Spirans. IV. Stereochemical Treatment of the Eeto- 
Enol Question. Hbrmsn.v Leuchs (Ber., 19 1 3, 46, 2435—2442. 
Compare Lapwortb, T, 1904, 85, 30 ; K. H. Meyer, A., 1911, i, 350, 
940 ).— l-"Hydrindone-2-benzyl-o-carboxylio acid when treated with 
bromine in chloroform solution readily forms a brominated ketonic 

acid, COgH-C8H*-CH.g-CBr<®Qi>CeH,. Proof of this structure is 

afforded by the fact that on heating with ammonium hydroxide, the 
bromioe is displaced and a lactone formed, namely, dityimsooeumorin- 

l-AWrindone-3 ; 2-spiran, 

If in the process of bromination the first stage is the formation of 
an enol, which contains no asym- 

metric carbon atom, then on bromination of the optically active 
l-hydrindone-2-benzyl-o-carboxyUc acid, an optically inactive product 

should result. , , , . , 

Actually an optically active ([o]d + 6’5°) product is obtaine 
containing much inactive brominated keto-aeid. Heating with sMium 
carbonate changes the sign of the rolatioo, and it was possible to 
isolate the pure \-dihydroisocoumarin-X hydrindone-3-.i-sinTm, whic 

crystallises in lustrous needles, m. p. 175—176°, [a]? --65'3 . 

This is the first optically active substance in which the spiran caroo 

atom is the asymmetric centre. , . , 

Bromination of ketones does not in consequence newssanly mvom 
the intermediate formation of enol ; in thie case about 
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the produofc is optically active. It is considered that even 

in this instance the greater part of the bromination involves the 
intermediate formation of the enol, and that this will be still more the 
case with substances which are more easily enolised. 

<^.gf(y(n.o-a‘hydTi7\dffM-%h6nzyl-o-carho^yli^ acid forms colourless 
crystals point^ at one end, m. p. 154°; they are converted into the 
lactooe on fusion. 

[)ihydro\iMaurMnn-l-hydrin(i<me-i-.%sj!iran crystallises in needles 
or prisms, m. p. 153— 154°. E. F. A. 

Studies in Bsteriflcation. V. Esterification of Amides and 
Tbioatnides and the Formation of pithio-esters. E. Emmet 
Reid (E^Uh Inter. Cong.App. Chem., 1912, 25, 423—430. Compare A., 
1909, ii, 650; 1910, i, 481 ; 1911, i, 199; ii, 477). — In earlier pipers 
it has been shown with reference to esteribcation that benzamide is 
the analogue of benzoic acid, and that mercaptan is the analogue of 
ilcohol. It is now shown that benzamide can be esteritied by 
mercaptan, and thiobenzamide by alcohol or mercaptan. 

Ethyl thiolbenzoate is readily decomposed into mercaptan and 
benzamide by the action of ammonia at 20°, whereas ethyl benzoate 
reacts hut slowly with ammonia even at 200°. Benzamide is readily 
esteriSed in presence of hydrochloric acid, which not only catalyses 
the reaction, but also combines with the ammonia so that the action 
proceeds to completion, and it was therefore expected that hydrogen 
chloride would similarly accelerate the esterification of benzamide by 
mercaptan. On heating benzamide in a sealed tube at 100° with 
mercaptan, saturated with hydrogen chloride at -20°, ethyl thiol- 
benzoate and ammonium chloride were produced. Thiobenzamide 
unites with about 1*5 mols. of hydrogen chloride to form an amber- 
coloured liquid, whilst other thioamides combine with about 1 mol. 

Ethyl dithiobenzoate can be prepared by treating thiobenzamide, 
saturated with dry hydrogen chloride at 0°, with rather more than the 
calculated amount of mercaptan, and leaving the mixture in a sealed 
tube for about five weeks; the ester has b. p. 180°/28 mm., D.| 11477, 
Df 1*1439, apparent coefficient of expansion 0 — 25°, 0*000699, molecular 
volume, 159*28, viscosity at 25°, 0*03117, and fluidity at 25°, 32*09. 
These constants are compared with those of ethyl benzoate and ethyl 
thiolbenzoate. Ethyl dithiobenzoate is readily transformed into 
thionbenzamide by alcoholic ammonia at the ordinary temperature. 
The reaction: Ph-CS-NHj-HCjHj-SH — Ph'C.-i-SEt-HNHj is 
therefore reversible. E. G. 

Action of Potstssium Xanthate on Halogen-malonic Acids. 
Einar Biiluann and Erik Host Madsen {Eighth lntei\ Cong. App. Ohem., 
1912, 26, 339 — 342). — It has been shown in earlier papers (A., 1905, 
i, 625 ; 1905, i, 625, 626) that by the action of potassium xanthate on 
the halogen derivatives of certain organic acids, xanthyl derivatives 
are produced which, on treatment with ammonia, are converted into 
thiol acids. The action of potaesium xanthate on bromomalonic, 
brqmoijopropylmalonio, bromoethylmalonic, and bromobenzylmalonic 
’tow been studied. These acids yield xanthyl derivatives 
which are very unstable, and from which pure xanthylmalonic acids 
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cannot be obtained. On heating tbe acidified solutions, the m 
sponding monobasic acids are pr<5uced, and in this way xanthylac r* 
o-ianthylbutyrio, and ySphenyl-a-xanthylpropioDic acids have k"’ 
isolated. 

If the solutions of potassium lanthate and alkali hslogenmalooat 
are acidified immediately after they haws been mixed, an entir I 
diffOTent reaction takes place and dixanthyl is producer) fu ^ 
20EfCS-SK + R-CBr(CO,K), + 3HC1 = OEfOS^-CS .QPr ' 
R-CH(CO,H)j + KBr + 3KCI. s * ubt + 

fi-Phtnyl-a.-mrUhylpropitmic aeid, CH,Ph'CH(CO,H)-g'C 8 . 0 Ff 
m. p. 89 — 90°, prepared by the action of potassium xanthate o ' 
sodium o-bromophenylpropionate, forms colourless crystals, and wh ” 
treated with a mixture of aqueous ammonia and alcohol, is coovert'j 
into a-thiol-^-pfunylpropionie add, CHjPh-CH(SH)-CO,H h * 
184—187711—12 mm., m. p. 46°, which forms colourless crystal! 
By the action of copper sulphate on the alkali salts of this thiol acid 
the latter is oxidised to a'disalpkido-^phAnylpropionic add ‘ 

[CH,Ph-CH(CO,H)]A, 

and the cuprous salt of the thiol acid is precipitated. The disulphido 
aeid can be obtained as a crystalline solid by oxidising the thiol acid 
with iodine. j. “ 


os-Phthalyl Chloride. Johannes Scheiber 1913 Ae 

2366— 2370).— The author (A., 1912, i, 642, 559) has shown tb'atths 

unsymmetrical formula, proposed for phthalyl 

chloride is untenable on both chemical and physical ground?, anil 
Ott (A., 1912, i, 828) has obtained the isomeric asymmetric form of 
phthalyl chloride. The behaviour of the new chloride towards com- 
pounds of tbe type of ethyl sodioacetoacetate and towards ammonia 
has been now studied as well as the ultra-violet absorption spectra, 
Both chlorides behave similarly with ethyl acetoacetate, since is 
each case reaction involves the formation of a compound 
COCl-CjHj-CO-CHAcj. 

Hence the behaviour of such chlorides with sodium acetoacetate as 
also with ammonia gives no clue as to their structure. 

Both chlorides give exclusively o-cyanobenzoic acid with ammonia, 
but the new asymmetric chloride reacts more slowly. There is thus a 

considerable difference in the stability of tbe complexes i >0 

and The asymmetric chloride absorbs less strongly 

than phthalic acid or its esters in the ultra-violet. E. F. A. 


Methylcarbonato-derivatives of Phenolcarboxylio Acids 
and Their Use for Synthetical Operations. IX. Enrn Fischer 
and Max Kapapobt {Ber., 1913, 46, 2389— 2401).— In part already 
abstracted (this vol, i, 731). 

[With H. Stbauss.] — Tnmethylcarbonatophloroglwinolcarhoxplicacid, 
obtained on treating pbloroglugiuolcarboxylic acid with methyl chloro- 
formate in presence of dimethylaniline, forms small, colourless pribms, 
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Bi. p, 1 32° (decomp. ), and no longer shows a bluish-violet coloration with 
{eri'io chloride- It is converted into the corresponding chloride by 
phosphorus pentachloride. £_ p, ^ 

Pyrimidines- LV. The Catalytic Action of Esters in the 
Claisen Condensation. Treat B. Johnsos and Arthur J. Hill 
mhtli Inter. Cong. App. Clum., 1912, 6, 147—156 *).— Ethyl phenaxy- 
acetate undergoes a Claisen condensation in ethereal solution in 
presence of sodium to form the sodium compound of ethyl ay-di- 
pbenoxyacetoacetate, 0Ph*CHj*C0*CH(0Ph).C02Et, The same sub- 
stance was produced in presence of ethyl acetate, and no evidence of 
the formation of the condensation product of the two esters, namely, 
ethyl y-phenoxyacetoacetote, could be obtained. As has since been 
described (A., 1912, i, 912), the crude sodium salt condenses with 
thiocarbamide to form 2-thio-5-phenoxy-4 phenoxymethyltetrahydro-6- 

pyriuiidone, and the yield of this insoluble product has been taken as 
an indication of the extent of the above Claisen condensation under 
different conditions. It is found that ethyl acetate acts as a catalyst, 
the addition of 0'5 mol. more than doubling the yield. J. 0. W. 

Some Derivatives of 4-Hydroxyisophthalic Acid. Francis 
D. Dodge {Eighth Inter. Cong. App. Chem., 1912, 6, 81— 85).— During 
the steam-distillation of largo quantities of methyl salicylate, the 
author has sometimes obtained, towards the end of the operation, 
crystals of dimethyl 4-bydroxyMoplithalate (Jacobsen, A., 1878, 583). 
Its presence is ascribed to irregularities in the manufacture of salicylic 
acid, since 4-hydroxyisophthalic acid may be prepared by the action of 
carbon dioxide on sodium salicylate at 370° (Ost, A., 1876, 621). 

Partial esterification of the acid and also partial hydrolysis of the 
dimethyl ester lead to the same mono-ester, which 

OH crystallises in transparent plates with IHjO from 
/\qq H diluted alcohol, has m. p. 187° when anhydrous, and 
* gives a reddish-purple coloration with ferric chloride. 
\/' From the fact that it yields methyl anisate on heating, 

CO^Me and according to V. Meyer’s ester law, it is the para- 

ester (annexed formula). J. C, W. 

Oarminio Acid. Otto Dihrotu (Annalm, 1913, 399, 1—35).— 
Investigations of the three “insect” dyes, rarminic acid, kermesic 
acid, and laccaic acid, have been carried out concurrently in the 
expectation, which has been justified, that the results would mutually 
confirm one another. The structure of kermesic acid, which is the 
simplest of the three, has been determined (Dimioth and Scheurer, 
this yol., i, 980). The present paper, however, deals mainly with 
carminic acid. The remarkable and unexpected result has been 
established that this acid and kermesic acid are derivatives of an 
antluaquinone. 

['Vith G. Wedrinhii and L. Holch.] — Oaruiiuic acid, isolated from 
coc ineal by Schunck and Marcblewski’s process (it is advantageous, 
owever, to decompose the lead lake by sulphuric acid and metliyl, not 

* aud Amr. Ckem Soe., 1913. 35, 10-23—1034. 
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etb;I, alcohol), is oxidised by hydrogen peroxide and aqueous soH' 
hydroxide in the presence of a little cobalt sulphate as catal*”'" 
whereby carminoquinone is formed as a labile intermediate nrod*' 
the final product, after acidification with 80% acetic acid, bein'*' ’ 
sparingly soluble sodium hydrogen salt, CaiH, 30 j,Ka 5 , 5 H„ 6 , yelf "■ 
crystals. By trituration with dilute jiydroehloric acid at' 0” * i 
crystallisation of the product from cold ethyl acetate, this salt 
2 ; ^ dikydroxy-i-msthyl-aL-naphthagumons-Z : 5-dicarboxylie acid ^ 

a pale yellow, extremely hygroscopic, crystalline powder, which for 
a sodium salt, C] 5 H 50 jNaj, 4 H 30 , orange needles, and yields c?* 
minazarin by oxidation with potassium permanganate and sulnhi ’ 
acid. The orientation of the substituents in the dicarboxylic acid 
determined by its oxidation to carminazarin and by the colour 
reactions of the acidjwhich are identical with those of 2 : fi-dihvdro 
a-naphthaquinone (compare Dimroth and Kerkoviiip, following abstract 
By gentle warming with water, the acid loses carbon dioxide and 
yields 2 ; 6-dihydToxy-i-mslhyl-a naphlltaquinons-5-earloxylic acid 

CrzHsOs, 

brownish-yellow needles (potassium salt, CijHjOjK, citron-yellow 
needles; dipolassium derirative, CjjHjOjKj, orange-red cr/suig) 
which develops a red coloration with alkalis, 'brownish-yellow with 
concentrated sulphuric acid, and brownish-red with alcoholic ferric 
chloride. The monocarboxylic acid, which is obtained more con- 
veniently by heating the sodium hydrogen derivative of the di- 
carboxylic acid with i\f-hydrochloric acid on the water-bath, reacts 
with bromine in glacial acetic acid at 40“ to form 7-6romo-2 ; 6-4 
hydrozy-6-mtthyl-a-naplithaguin(me5-carbo'xylic add, CjjH.OjBr, m. p. 
240—244“ yellow needles. The brominated acid forms a-bromccarmin 
by treatment with hydrobromic acid, and Will and Leymaaa’s 
;8-bromocarmin by treatment with bromine in cold methyl alcohol; 
the latter is thns definitely proved to be 3 ; 6 ; 7-tribroino-2 ; 6-iii- 
hydroxy-8-methyl-anapbthaquinone. 

The constitution, 2:3: 6-trihydroxy-8-metbyl-a-Dapbthaquiiioiie-5- 
carboxylic acid, previously ascribed by the author to carminazarin, is 
supported by the fact that its oxidation product, carminazarinquinone, 
reacts with alcoholic o-pbenyleuediamine to form a diphenasim, 

yellow needle?, the ac^iyl derivative, of which 4ill forms 

a epariDgly soluble sodiwn »alt. 

[With B.Kebkovius,] — T he largest, well chaiacterised fission product 
of carmicic acid is coccinin, obtained by Hlasiwetz and Qrabowski in 
1867 by fusing the acid with potassium hydroxide. Prepared at 
170 — 200° by a modification of these authors* process, coccinin, 
has been obtained as a crystalline substance which forms a 
Uira-acetyl derivative, m. p. 242—244°, faintly yellow 

crystals. By oxidation in 6% sodium hydroxide witli air or oxygen 
until the colour of the solution has changed from yellow through green 
to a pure violet, and then acidifying with hydrochloric acid, coccinin 
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tielda toceinont, dark brown, metallic crystals, which begins 

* ah n.Tu1 f^rma a r< tx ^ 


decompose at 250°, and forms a imuidyl derivative, Cj.H.gO 

niAO nvaniTA.rA<^ Arvafikltt ftnl^ fKxiaa f •' 


crysi 


^ UWIJLIM*!'''''*' "- --^ e «V41»aW»V3, '-'23^18'''l0» 

210°, orange-red cryatals, and three havium salts, one of which 
i in glistening leaflets, and has a composition, 
2CijH,j07Ba,(CjjlIjj0j)2Ea, 
analogous to that of the sodium hydrogen salt of 2 ; 6-dihydroxy- 
j-methyl-a-naphthaquinone 3 : 5-dicarboxylic acid. In concentrdted 
sulphuric acid, coccinone develops a violet colour which changes to 
blue on the addition of boric acid— a reaction similar to those exhibited 
by most hydroxyanthraquinones. 

■^Coccinone is reduced to coccioin by zinc dust and ammonia, and is 
oxidised by hydrogeti proxide and aqueous sodium hydroxide below 
20 “ yielding cMhenillic acid and a second, onexamined acid. The 
author is of opinioo that coccinin and coccinone are derivatives of 
anthranol snd of anthraquinone respectively. The formation of 
cochenillie acid determines the orientation of a hydroxyl, methyl, and 
carboxyl group in coccinone which, therefore, receives the constitution 
CO'C-CMe=CH 

OgHMe{OH) 3 <^Q^| 4 ^^^^Q whilst coccinin is regarded as 

CH — (:j-C»le:==:CH 
2‘^C{OH)-C-C(COjH):C-OH "" 

« ' — C-C(COjH):C'OH’ 

By heating with water at 200° or with dilute sulphuric acid at 
170“ coccinone loses carbon dioxide aod yields decaTboxycocciyuynt, 
,CO-C'CMe:CH . n > 

reddish-brown crystals, which forms 

a purplish-red solution in alkalis, and dissolves in concentrated 
sulphuric acid with a blue colour changing to violet after the addition 
of boric acid. 


aHMe(OH), 


[With L. Holch.] The question remains to be discussed whether 
carmicie acid is a derivative of anthraquinone, or whether the 
anthracene nucleus in coccinin is produced during the fusion of 
canuinic acid with potassium hydroxide. By distillation with zinc 
dust in a current of hydrogen, carminic acid yields about 5% of a 
mixture of hydrocarbons which apparently contains anthracene and 
a-metbylanthraccne, since in the mixture, after oxidation, anthra- 
quinone has been certainly identified, wliilst a substance, m. p. 165°, 
has also been obtained which has the very characteristic crystalline 
form of a-methylanthraquinone. 

dilute sulphuric acid, carminic acid yields about 
10% of a Inhydroxymethylanthraquinonecarboxylic acid, CjjHjjO;, m. p. 

crystallises iu needles, and is converted by water 
at 230— 240° into a trikydroxynulhr/lanthraguinone, brick- 

red needles. ‘ ’ 15 10 51 


2 ,6- and 2 : T-Dihydroxy-u-naphlhaquinones. Otto Dihroth 
and Bebthold Kehkovius (Anmilai, 1913 , 399, 36 — 43 ).— By treat- 
men with acetic anhydride cootaiiiiug a few drops of concentrated 
su p uric acid, fl-hydroiy-^-naphtbaquinono yields 1:3:4; 6-tetra- 
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acetoxynaphthdmt, OigHj^Og, m. p, 181 — 182°, eolourleas leaflets g 
hydrolysis with methyl-alcoholic potassium hydronde, the passase i 
oxygen through the resulting solution, and acidification, 2 : 64ihyilD^ 
a naphthaquinoru, 0,jHgOg, yellow crystals, is obtained. It 
diaettyl derivative, yellow leaflets, and dissolves in sodium carbongt* 
and sodium hydroxide with a blood-rJd colour, and in coucentratel 
sulphuric acid with a brownish-yellow colour. By bromiuatiou jg 
glacial acetic acid, 2 ; 6-dihydroxy-a-naphthaquinone forms a dilrwra 
derivative, CjgHgO,Brg, m. p. 283—286°, yellowish-brown erystils 
which is converted by bromine in methyl alcohol into 3:5; l-tribn^^ 
2 : 6- dihydroxy - a-mphthaquinone, 0,eHgOgBrg, m. p. 242°, jelloiv 
crystals ; the latter dissolves in sodium carbonate or hydroxide, or in 
concentrated sulphuric acid, with a reddish-brown colour. 

By reactions similar to the preceding, 7 -hydroxy-;8-naphthaqiiinone 
has been converted into 1:2:4; 7-tetra-aeetoxynaphtkalene, m. 
140 — 141°, colourless crystals, from which 2 :7-dihydroxi/-ii-'mphth(^ 
quinone, decomp, above 200°, oiange-yellow needles, has been obtained 
The latter dissolves in aqueous sodium hydroxide and in concentrated 
sulphuric acid with a crimson-red colour, and by brominatiou in glacial 
acetic acid yields Z:6:S-tr{bromo-2-.l-dihydroxy-a-naphth<iquiniint 
m. p, 228 — 229°, pale yellow prisms, the solution of which in sodiuui 
carbonate or hydroxide is much more blue than that of the preceding 
iscmeride. 

Mention has been made (Dimroth, preceding abstract) of tb 
importance of the preceding colour reactions in connexion with the 
constitutions of ;8-bromocarmin and of 2 : fi dibydroxy-S-methyl-o. 
naphthaquinono-5-carboxylic acid. 0. S, 

Kermes Dye. Otto Dimhoth and Wilhslm Schecssr (..iiwiaieii, 
1913, 399, 43 — 61). — In addition to kermesic acid, kermes dje 
contains about 0'06% of a second acid, OjiHgOg, which is called jUvi- 
hrmetic add. It crystallises in needles or prisms. In the opticil 
properties of its solutions and as a dye, it shows very little resem- 
blance to kermesic acid, and, therefore, has not been studied thoroughly. 
The separation of fiavokermesic acid from kermesic acid ii eifecteJ 
beat by utilising the facts that the disodium salt of the latter isalmosi 
insoluble in hot 2iV-sodium acetate, whilst sodium flavokermesite 
dissolves fairly easily. The presence of fiavokermesic acid in kerme.ic 
acid is easily detected by the colour of the solution in concentrated 
sulphuric acid containing boric acid ; the solution of the pure acid 
is a clear blue, that of the impure acid is di^l, or a dirty bluish- 
violet. 

When heated with water at 150°, kermesic acid loses carbon dioxide, 
and is converted into dtearboxykermsic acid, CjjHjjOj, red needles, 
which begins to sublime above 150°, carbonises without melticg, is 
almost insoluble in sodium hydrogen carbonate, and dissolves m 
aqueous sodium hydroxide and in concentrated sulphuric acid contain 
ing boric acid, forming solutions which have the same colours .as the 
corresponding solutions of kermesic add. Kermesic acid yields 
a-bromocarmin by bromination in boiling 60% acetic acid. Wheu 
brominated in boiling glacial acetic acid, however, it is converted into 
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iromococcin, C„H,0,Br, m p. 259-260'’ (decomp.), red needles 
which farms a potomm hydrogen s^lt, C,,HABrK C H O Re 
, Uira^yl imvnti. 0 , C..H OeBrAc, ;en^.%rS lnf yields 
oochenillmaoid by oi.dation with warm alkaline hydrogen neroxSe in 
the presence of a trace of a manganous salt. These results indil e 
that bromoooccin must have the constitution moicate 

u , , ^-C-CCCO.HjiC-OH' 

The three homonnolear hydroxyl groups cannot be in the vicinal 

-“"■'U.II.U. 

When kermesic acid or bromococcin is brominated in r 
alcohol and the product is treated with concentrated hydrob£ 
acid,irf6romococci»,OH-OaMeBr,<C^CaBr(OH),,m. p. 245-248“ 
(decomp.), is obtained, which crystallises from acetic acid in lon<. red 
ceeci les. It dissolves in concentrated sulphuric acid with a redlish 
v,o et colour, which changes to deep blue by the addition of boric acid 
It orms a UJra acelyl derivative, 0 ,,H 30 ,Br 3 Ac„ m. p. 223“ greenUh^ 
yellow needles, and is convertel into nitrococcnsic acid by fuming 
mine acid A sadetunce C„H O^Br,, yellow needles, is obtained as f 
by-product in the preparation of in bromococcin, 

Kermesic acid, and bromococcin, Ci^H^OsBr, are nearly 

related substance. Hence from the constitution oVthe latter it ta 
eery probable that kermesic aoid which does not exhibit the prop;rties 
of an aldehyde, lus the constitution piuperiies 

U' as.- • *^CO'C-C{C03H):C’OH’ 

This deduction IS supported, not only by the formation of tribromo- 
coeem by bromination, but also by the result of the distillation of 
kermesic acd with xino dust. The mixture of hydrocarbous thus 
obtained contains a-ojethylsnthracene (isolated as the stypbnic acid 

[With A. E SHaRXDAL.]-The wax which is obtained in working up 
he keraiea dye is ceryi csrotate, m, p, 81“ coloufless 

cadet-s since it yields ceryl alcohol and cerotic acid by hydrolysis. 

c.'s. 

emhfliUarl In • **'’)•— buck-lac or gum-lac contains, 

a red Hr ' ''“bstances, a small quantity of 

* d dye similar to cochineal. The dye has been called WtaLid 

twoaredo8el7Sed^*™*'^'^’f®“^‘“* cirrminic acid, but the 
«ndexiibStb^ *" the same colour 

shown by thf , ® i the characteristic absorption bands 

.‘wSS 1““'“' “ 

VOL. CIV i ^ solution when cold, is acidified with acetic acid, 

*4 



982 


ABSTHAOTS of OHEMIOAL PAPEM. 


decanted from the pracipitated resin, evagoiated to * small bulk, and 
acidified with , hydrochloric acid; the crude laeoaie acid thus obtaijjd 
is crystallised from hot 85% formic acid, wa8htd,_ dried at 60—70“ and 
finally crystallised from hot dilate hydrochloric acid. It has the 
formula CjoH^Om, not as stated in the literature, crystallises 

inadark red, microscopic rhombohedra, decomposes *^d yields a trace 
of a red sublimate when heated, and does not form crystalline 
except a sodium hydrogen salt, C5,H,20]eNaj,0jeH,,0jjNa, Its dyeijo 
properties are similar to those of carminic acid. Lacoaic acid neutri" 
ises five equivalents of barium hydroxide, and when treated with 
acetic anhydride and a few drops of concentrated sulphuric acid yields 
a triacetyl derivative, m. p. 176°, reddening at shout 

160°, yellow, microscopic needles (from acetic acid). 

By reduction with tin and hydrochloric acid or with zinc dust and 
boiling aqueous ammonia, laccaic acid is converted into a suhstanct, 
OjjHjjOg, browniah-yellow rhombohedra, which is oxidised by hydro 
chloric acid and cupric chloride to a substance^ which differs 

from laccaic acid in its colour reactions ; the substances and 

OjjHijOg are probably related as quinol and quinone. 

An alkaline solution of laccaic acid is readily oxidised by hydrogen 
peroxide in the presence of a trace of a cobalt, manganese, cerous, or 
ferrous salt. When one molecular proportion of hydrogen peroxide ii 
used, the solution contains an unstable intermediate oxidation product, 
since by acidifying the solution and adding sulphurous acid, Ucciic 
acid is recovered. The complete oxidation requires 2 5 to 3 molecular 
proportions of hydrogen peroxide, manganous chloride being the belt 
catalyst. The oxidation product thus obtained is odaic acid, 
CjgHi,Oii, which crystallises from ether in small, yellow prisms con- 
taining ether of crystallisation and from water in needles containing 
2 IH 2 O. Calaic acid contains three carboxyl groups and one carbonyl 
group, does not possess dyeing properties, and forms a aystallins 
bariuvi salt (by means of which it is best puriffed) and a silver silt, 
Ag^. 

By bromination in glacial acetic acid, calaic acid yields two products, 
One of these is an a-ktlonic acid, CjjHj^OjBrg m. p. 208 — 209 “ 
brownish-yellow crystals, which forms a phmythydrawne and mi 
carbazone, develops a dirty reddish-violet coloration with ferric chloride, 
and by treatment with methyl-alcoholic hydrogen bromide yields an 
additive compound of the methyl ester, C,jHjjOjBrj,HBr, m. p 
133 — 134° (decomp.), colourless needles. When heated with cocceo- 
trated sulphuric acid at 80 — 90°, the ketonic acid loses carbon mon- 
oxide and yields an add, OnHjjOjBrj, m. p. 246 — 246“ (decomp), 
which is monobasic and develops an intense violet coloration wit 
ferric chloride. . . 

The second and more important product of the bromination 01 ca aic 
add is B-bromolaccain, C,jH.OjBr, which is separated from the ot m 
product by means of its solubility in cold acetone. ^-BromolaccsiB 
has m. p. 234—235° (decomp.), separates from queens solution m 
stout crystals containing 2HjO, and forms a potassium, salt, 

CijHOjBrK^HjO, . 

hexagonal plates. It develops a deep red coloration wit w 
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. I fide dyes wool reddieh-yellow in an acid-bath, and by treatment 
■th acetic anhydride and concentrated eulphuric acid forms diacetyl- 
*' ■ ain anhydride, CjjHjOjBr; the last reaction proves that 


1 contains two carbonyl groups in the ortho-position end 

-J hydroxyl gronpa. 

Since / 3 -hromolaccam presents in its behaviour a close analogyto 
n bromocarmin and resembles 2 ; 6-dihydroxy-a-naphthaquinone in its 
" lour reactions (Dimroth and Kerkovins, preceding abstract), there 
“ be little doubt that its constitution is 


•c:C(COsH)-C-CO-C-OH 
•fl -^- CH-ij-CO-CEr • 


OH 

This is supported by the following evidence. Just as jS-bromocarmin 
tields the indono derivative, a-bromocarmin, so j8-bromolaecain in 
Liling aqueous solution yields with bromine, a-bromolaceain, 

^“‘^2^CO'C-CBrr=C'OH’ 


colourless needles, which decomposes when heated and yields bromo- 
lorm and 2 : i-dibromophenol-i ; 4 : i-tricarhoxylii acid, m. p. 257—258°, 
by treatment with sodium hypobromite; the tricarboxylic acid 
develops only a faint coloration with ferric chloride (therefore, the 
hydroxyl group is not in the ortho-position to a carboxyl group) and 
i! a phthalic acid derivative yields a yellow dye by fusion with 
resorcinol and zinc chloride. 

The constitution of ^-bromolaccuin is also supported by the fact that 
oxidation by hydrogen peroxide in glacial acetic acid on the water- 
bath produces hydroxylTicarboxyphmylytyoxylic acid, 
OH-CeH(COjH),-CO'COjH, 

a. p. 229'5— 230° (decomp.), flattened plates, which develops a brown- 
ih-red coloration with ferric chloride and is converted into a phenol- 
Wacarboxylk acid, m. p. 212—214° (decomp.), quadratic crysUls, by 
joncentrated sulphuric acid at 130 — 140°. 

A by-product of the oxidation of /S bromclaccain is a mbelmce, 
CjjHjOjBr,, m. p. 188—190° (decomp.), which readily loses bromine 
»nd probably has the constitution 

C(OH)(CO,H)-C-C(CO,H):(^-CO,H 
*■^00 C-CH=C-OH ■ 0. S. 


[AngDli-Rimini Reaction of th© Aldehydes.] Akgelo Akobu 
[Atii H. Accad, Lincei, 1913, [v], 22, i, 851 — 854). — A reply to 
Balbiano (this vol., i, 733). R. V. S. 

The New Decomposition of the Oximes. Akgelo Anoeli and 
xiGi Alessakdbi {Atti R, Aecad. Lincei, 1913, [v], 22, i, 735—744. 
Compare Angeli, A., 1912, i, 269). — Benzophenoneoxirae decomposes 
Apidly at about 180°, yieldipg benzophenone, nitrogen and ammonia, 
he decomposition occurs at a lower temperature (140°) in presence of 
tpper oxide, whilst With cuprous chloride it begins a little above 100°. 
t Was Dob possible to isolate a copper salt, but the silver salt was 
‘fepared, It is stable when dry, but if kept in a moist state in 

3 M 2 



i. 984 


ABSTRACTS OF CHEMICAL PAPERS. 


the absence ot air it evolves pure nitrogen, and benzophepoue is form 
at the same time. 

The silver salt of piperonaldehydeoxime behaves similarlj. 

Fluorenoneorime also decomposes at its m. p. (194“); t|)j 
evolved contains nitric oiide as well as nitrogen, even when th* 
decomposition is effected in the absence of air. “* 

The mixture of stereoisomeric oximes prepared from phenyl » y i 
ketone (m. p. about 120°) decomposes above 200° in a like 
nitric oxide being also fomed. 

In the case of deoiybenzoinoxime and acetophenoneoxiae decom 
position is slight when the pure substance is heated, but becooi 
considerable in presence of cuprous chloride or of cupric oxide. 

Benzophenoneoxime, phenyl p-tolyl ketoneoxime, and acetophenone 
oxime are apt to decompose spontaneously on keeping. B. Y g 

Phototropy. FKEmtfANDo Graziani and F. Bovisi (Atii H. AcaJ 
Lincei, 1913, [v], 22, i, 793—797). — The authors have prepared i 
number of diphenylhydrazones and p-ditolylhydrazones, none of wtiji, 
is phototropic. In some cases in which the compounds had been 
previously prepared, the m. p.’s were found somewhat different lion 
those given in the literature. Benzaldehydediphenylhydrazone bsi 
m. p. 125°. 

AnMdehydediphenylhydrazoJie, NPbj’NICH’CjH^' OMe, lorns 

colourless crystals, m. p. 76°. 

Cuminaldehydediphenylhydrazone has m. p. 80—81°. 

Salicylaldehydediphenylhydrazone has m. p. 139 — 140°. 

Semaldehyde-p-diiolylhydrazone, N(C,Hj)j-N:CHPh, crystallisei in 
small, yellow prisms, m. p. 99°. 

AnimUthydt-pdHolylhydratone, N(C,Hj)j-N;CH'C5H,’0Me, toms 
large, flat needles, m. p. 128°. 

Cuminaldehyde ■ p • dilolylhydraioiie, N (C,H,)j-N :CH-CjH,-CHMe„ 
crystallises in long, silky needles, m. p. 104°, 

Cinnaino;<i«Ayrfe-p-dt«ofy%drozoti«,N(CYH,),-NICH'CHICHPh,toriiii 
flat, deep yellow needles, m. p. 143°, 

Salicylaldehydi-p-ditolylhydmions, N(C,Hj)j'N;CH'CjH,'OH, is « 
greenish-yellow, crystalline powder, m. p. 126°, 

PipermaWiyde-p-ditolylhydrazone, N (t’,Hj)j-N:CH'CjHj:0j:Cflj, 
forms colourless leaflets, m. p. 134°. K. V. S, 

Tetra-alkylation of l-Methylcycfohexanone. Albik Hauej 
{Compl. rend., 1913, 167, 179 — 185. Compare this vol,,i, 619).— Whilst 
the alkylation of eyefohexanone by means of sodamidc proceeds bnl 
difficultly, methylcyrfohexanone readily undergoes progressive alkyla- 
tion. Thus l-methylcycfobexan-6'One dissolv^ in ether, treated will 
sodamide, followed by the addition of methyl iodide, readily yields 
1 : 5.dimethylcjrcfohexan-6-one, b. p. 170—171° (corr.), BJ' 0 9148, 

1’4508 (compare Waliach, this vol., i, 482), together with a very 
small amount of the 1 ; 1-isomeride. Further alkylation of the 1 ; 6-™®' 
pound yields \ \ :5-trimethykjc\ohexan-6-(me, b, p. 178 — 179°/765 o'®- 
(corr.), DJ® 0 9043, »Jf 1-4493, yielding in its turn 1 ; 1 ; 5 : S-tetra- 
metbylcycfohexan-6-one (ioc. ail.). The corresponding alcohols are 
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lobtained by reduction with sodium in absolute alcohol. 1 : h.Dirmthyl 
adohexan-M, a viscous liquid with an odour like euj-enol, has 

hp.lT4'6-175'57748 mm. (corr.),Dr 0-9235, 1-4628. l;l:5.rn^ 

mthyhj<s\<>h«tan-M has a similar odour, b. p. 186^1877753 mm 
corn), Df 0-9128, «§ 1.-4600. 

Btliyl derivatives have been similarly prepared from l-methylcycfo 
ixan-6-one, the 6rst stage giving l-«i«%7.5-«%&ycloll« 


heian 

b.p 


194— 196°/745 mm. (corr.), Df 0-9162, 


'-flhykydahexanS-dne, 
1‘4555. This then 


D. p. Y --4 V aravw, ^ 

yields :5-<iie%7cyclo/i«a:an-6-o)ie, b. p. 223— 224°/757 mm 

(corr.), jyf : 5 ; 5-tnetAycyclo- 

i«Efln-6-<m<, b. p. 249 — -52°/765 mm. (corr.)-, b. p. 123 — 126°/ 16 mm 
(corr.), Hf 0-9132, n” 1-4634. 

The corresponding alcohols have been prepared by reduction 
l.Mtthyl-5 ttkyl(sjchhexan-6-d, b. p. 202—2047761 mm fcorr 1 
DfO-9268, Kg 1-4689. ^ 

hifelhyll ■.^■dittKyUyc\ohexan-Ul, b. p. 232-2357749 mm fcorrl 
Df 0-9206, ng 1-473. ' ' ^ 

hMethyl-l:5:5lriethykyc\ohixan-i-ol, b. p. 258— 260°/759 mm 
(corr.), Df 0-9255, ng 1-4769. / oo mm. 

The successive introduction of methyl groups into cyclohexanone 
elevates the boiling point progressively, whilst causing a diminution in 
the density and the index of refraction, the same holding good for the 
corresponding alcohols. 

The introduction of ethyl groups into methylcycloheran-d-one pro- 
iaces a steady rise in the boiling point, whilst the density diminishes 
for the first two stages and increases at the third, the refractive index 
showing steady rise throughout. The same remarks apply to the 
corresponding alcohols. q 

Interaction of Diketones and Acid Amides. L. H. Feiedbueg 
{Eighth. Inter. Cony. App. Clttm., 1912, 6, 131).— When molecular 
quantities of pure benzil and benzamido arc distilled, a quantitative 
yield of beozonitrile, togother with benzaldehyde and benzoic acid is 
obtained. J C w' 

Oxidation of Hydroxypcrioaphthindenone. III. Giorgio 
Ekbera (eazzcWa, 1913, 43, i. 583-594. Compare Errera and 
Cuffaro, A., 1912, i, 273).— The paper deals with some derivatives of 
fiydroxypcnnaphthindenone obtained from a substance mentioned in a 
ormer paper (A., 1911, i, 465) as having been prepared by the action 
ot phenylhydrazme on hydroxypen'naphthindenone. The constitution 
of this substance is still being investigated. It 
Qg dissolves in bromine water, yielding the hydrate 
of ^rinaphthindantriom (annexed formula) (oom- 
\OH Ruhemann, T., 1911, 99, 1446), which 
forma golden-yellow, prismatic crystals. These 
, , . begin to decompose at about 110°, yielding the 

crystals, m. p. 

iodiiim ™ 1 , . The hydrate dissolves in cold concentrated 

icids roo ^ ™ete, yielding a white, crystalline suhs.'ance from which 
® regenerate the triketone. The hydrate yields a sodium bisulphite 


<;> 

O' 


CO 

Or/' 


CO 
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compound ; hydroxjltmine and phenylbydrazine do not give ojini 
or hydrazone, but reduce tbo aubatance. Both the hydrate and th* 
Inhydrous ketone readily yield an aleoholatt, OjjHjjOj, which cry ° 
talliaes in yellow, triclinic platea. The triketone reacts with o-phenylee^ 
diamiee with production of the phtnasint, C,jH^QN„ which crystaiijj^ 
in golden-yellow needles, m. p. 255 — rj,|^ 

CO phenazine yields a iydro4bn«,CjjH,,N^,crystallisin! 

gjj in violet lamina, m. p. about 299" (decomp.), " 

/ \ ^ Reduction of the triketone (best with phenyl 

\ / C'OII hydrazine) leads to the formation of dihydroxiiJ,\ 

naphthiitdemru (annexed formula), which can also 
be prepared by boiling the substance from phenylhydrazine and 
hydrozyperinaphthindenone with alcohol and sulphuric acid for si; 
hours. DihydroxypaWnaphthindenone crystallises in silky, red needles 
m. p. 258 — 259“ (sintering previously). The poUmhm salt, ’ 
C,sH,0,K,H,0, 

resembles permanganate in appearance. The salts of the substance 
are stable in the solid state, but are readily oxidised by air when in 
solution, yielding eventually naphthalic anhydride. Oxidation with 
bromine water regenerates the triketone. Conversely, the litter 
substance is partly reduced to dihydroxypeWnaphthindenono when 
boiled with water. The author suggests that the blue coloration 
observed by Ruhemann (T., 1910, 97, 2027) when triketohydrindene 
is treated with potassium hydroxide is probably due to the transitory 
appearance of hydroxydiketohydrindene in its tautomeric form. 

On esteriOcstionwith methyl sulphate, dihydroiypcrinaphthindenone 
yields a monomst/iyf eOitr, C,,HjjO,,HjO, crystallising in golden- 
yellow leaflets or needles, which on heating melt and lose water below 
100", giving the anhydrous substance, m. p. 115 — 136". The diwi/iyi 
eilier, CijHjjOj, is obtained by the same method, and forms golden- 
yellow needles, m. p. 84—85". The dibemoyl derivative, 
crystallises in greenish-yellow prisma, m. p. 217 — 218". R. V. S. 

Improved Method for the Production of )3-Aminoanthra 
quinone. M. L. Crosslet (Eighth InUr. Cong, App. Ckem., 1913, 
25, 351 — 352). — /S-Aminoanthraquinone has been obtained by Bour- 
cart and also by Perger by heating sodium anthraquinone-jS sulphonate 
with solution of ammonia (25%) in a sealed glass tube. This method has 
now been found unsuitable for the preparation of the compound, as it 
is dangerous and gives only a email yield. A modified method has 
therefore been devised in which the reagents are heated at laO^ in an 
iron tube, and the yield increased from 14% to 45%. ^¥il^u the 
ammooiacal filtrate from the ^-aminoanlhraquinone is acidified with 
hydrochloric acid, a brown precipitate is obtained which shows ntrong 
tinctorial properties with animal fibres. E. G. 

Syntheses in the Terpene Group. Wiluam H. Perkin, jnn. 
[Eighth Inttr, Cong. App. Chem., 1912, 6, 224 — 264). — A review of the 
chemistry of the known and possible mentbenols and menthadienes 
with special reference to the syntheses accomplished by Perkin and his 
collaborators. J. C. W 
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Terpenes. PolymerisaMon of Pinene. George B. Fbankpobtbr 
and F. PoPP* [Eighth Inter. Cong. App. Ohem., 1912, 25, 363 — 36^. 

Py tiie action of iodine on pinene in presence of aluminium iodide, 

pinene hydriodidt, b, p. 10777 mm., D 1'447, and 7i„ 1'6245, is 
nroduced, together with a di-iodide, b. p. 119—12577 mm., 

p 1’69. hydriodide and di-iodide are decomposed by light 

with formation of dipinene and colophonene. * 

JXpinene, (CipHja)^, b. p. 172/7 mm., 0‘947, n” 1’52517, is 
optically inactire, and has a viscosity 101 at 25“ as compared with 
water. Colophonene, (CipH,,),, m. p. 102—103“ is a pale yellow, 
crystalline substance ; it yields two iefrocA&ro-derivativesi, (OjoHjjCl)^, 
one m. p. 119—121°, obtained by treating it with potassium perman- 
ganate and hydrochloric acid, and the other, m, p. 99—102°, obtained 
by the action of sulphuryl chloride. Both dipinene and colophonene 
are remarkably stable. E. G. 

Constituents of Essential Oils. Reductions in the Sesqui- 
terpene Group. Fbiedrich W. Semulbr and Felix Risse {Ber., 
1913, 46, 2303—2308). — Eude.smene, b. p. 122 — 124°/7 mm., 
p30 0'91964, 1'50874, [sJd +54'6°, obtained by the action of 

alcoholic potassium hydroxide on eudesmene dihydrochloride (which is 
produced when eudesmol is treated with hydrogen chloride in acetic 
acid solution J compare Semmler and Tobias, this vol., i, 885), can be 
reduced in acetic acid by free hydrogen under the catalytic influence 
of platinum black, producing Utrahydromdesmne, CijHjg, b, p. 
122-123-5°/7-5 mm., D“ 0-8893, «„ 1-48278, [a]i, +10-2°. 

Similar reduction of purified eudesmol, needles, m. p. 84°, not only 
removed the ethylenlc linkings, but also affected the hydroxyl group, 
for the product is a hydrocarbon, CisK.^,, b. p. 1 1 7°/5 -5 mm., D“ 0-8896, 
n„ 1-48425, [oju -(■ 11-8° ; this is strikingly different from the result of ■ 
reduction in ethereal solution (loe. cit), the product of which is 
dihydroeudesmol, CijHygO. 

The action of ozone on eudesmene in acetic acid solution gave 
decided indications of the distinct natures of eudesmene and selinene ; 
one of the products was a mbetance, b. p. 180 — 200“/7 mm., 1 081, 
njT49429, [a]o + 13°, which yields a semkarbazone. 

Catalytic r^uotion of guajol, m. p. 91°, in acetic acid solution by 
free hydrogen resulted in the simultaneous elimination of the ethylenic 
linkings and the hydroxyl group with the formation of telrahydro- 
gmjene, CuHjj, b. p. 118 — 119°/7 mm., D® 0-8806, nn 1-47840, 
[a]„+10-6“. 

Reduction of tricyclic a santalol, b. p. 147 — 14874'5 mm., D®0-9745, 
«D 1-50552, [a]o -h0-6°, in a similar manner yielded almost quanti- 
tatively a bieyclio telrcdxydromnUdene, CijHjj, b. p, 115 — 116°/9 mm., 
D“ 0-8655, 1-46908, [o]d +5-6°, not only the ethylenic linkings and 

the hydroxyl group, but also one of the rings having been eliminated. 
Reduction of bicyclic jS-santalol, b. p. 168 — 168-575 mm., D“ 0-97174, 
1-61357, [ajn -41-8°, yielded a product, b. p. 119°/10 mm., 
D“ 0-8550, 1-46612, [«],)+ 2-8°, which is mainly a tetrahydro- 

lontalene, CjjHjg, probably containing a small quantity of a hexahydro- 
santalene due to a little monocyclic santalol, CjjlIgjO, in the starting 
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product ; at the^ame time in the reduction a bicyclic saturated aIco|,„i 
C„HjgO, was obtained, b. p. 165 — 160°/10mm., D“0'9380,»ij l'4847i’ 

[4+4'4“. D.p.i;’ 

The Beeential Oil of Jamaica Ginger. Feakois D. Dodgh 
(Eighth Iidtr. Cong. App. Chem., 1912, |6, 77 — 80). — The lowest, 
boiling fractions of oil of ginger contain an aldehyde, which aiay tj 
removed as the bisulphite compound, and has now been identified with 
deealdehyde (compare von Soden, A., 1900, i, 605). The aldehyde hag 
D'® 0 828, is optically inactive, is unstable towards alkalis, and chai)»j 
spontaneously with the lapse of some years into an oil which smells 
like geraniol, and does not form a bisulphite compound or a semj. 
carbazone. J. C. W, 

Esaential Oil of Witch Hazel. H. A. Dickinson Jowett atui 
F. Lee Pyman (Pharm. J., 1913, 91 , 129 — 130). — This oil h>d 
D 0'9001, an optical rotation of +4 29° in a 100 mm. tube, „jg 
slightly soluble in 90% alcohol, and gave a small quantity of colourless 
precipitate when mired with absolute alcohol. It was found to 
consist chiefly of a sesquiterpene having DJJ] 0’8970, a,, +14'88°, and 
no 1'4916. A trace of a phenolic substance, a mixture of fatty acids 
in the free and combined state, and a mixture of solid saturated hydro- 
carbons were also isolated, whilst indications of the presence ot other 
compounds, including oxygenated substances, were obtained. The 
oil contained 0'6% of acids (expressed as acetic acid) and 7-3% oI 
esters (expressed as C,oHrr-a,H,Og). W. P. s. 

Chemistry of Wood. The Resins of the Douglas Pir, 
Geoeok B. KEaNBFOBTEB and Haeold H. Brown (Eighth Inkr. Cong. 
App. Chem., 1912, 25, 359). — The resin extracted from the wood of the 
Douglas 6r yields a crystalline acid, m, p. 143’5— 144’5° wliicli 

has been termed belie acid ; its salts, and bromine and iodine cornpoumls 
have been prepared. li. 0. 

Oxidation of Caoutchouc. Franz Kirchhof (KoUoid. ZeitsA, 
1913, 13, 49—61). — The author has carried out experiments on the 
oxidation of raw and vulcanised caoutchouc by means of air at the 
ordinary temperature and at 100°. It is shown that on account of 
the unsaturated nature of the caoutchouc, an autoxidation occurs 
which gives rise to the formation of a relatively unstable peroxide, 
which then undergoes a secondary oxidation : (1) Clovis 
CggH.gO,; (2) C,oH,g + C,gH.,0, 2C„,HigO ; (3) 0,„l!,,p + 
Oj — + CijHjjOj. This process is accompanied, in the case of raw 
caoutchouc, by a softening of the material, which is quite sticky at first 
and later becomes hard and has a glas.sy nature. The latter condition 
is due to the presence ot the higher oxidation products. The oxidation 
of vulcanised caoutchouc is in the same way to be regarded as a 
primary formation of a peroxide which then decomposes, producing 
the same soft and sticky substance. Further oxidation produces the 
hard substances and free sulphuric acid. The action ot the acid 
appears also to consist in an oxidation of the rubber, since the acid 
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ij reduced to sulphur dioxide. In the oxidation at 100°, a separation 
of water occurs; this appears to be a result of the formation of 
sulphuo® acid, since under the same conditions raw caoutchouc does 
not giYe rise to water. 

Jt is furth^ gliown that the combined sulphur-content after 
oxidation and extraction with alkali is reduced to two-thirds of the 
oiflount originally contained in the product. This and other obserVa- 
tioDS lead to the conclusion that vulcanisation consists in the addition 
of S3 or of ft thiozone molecule to the hydrocarbon residue. Since 
the thiozone molecule ie unstable, it is likely that vulcanised caoutchouc 
is a thiozonide, which probably is transformed into other products in 
the ageing process, and since the formation of the thiozone occurs 
most readily at 136 — 160°, the part played by the vulcanisation 
catalysts is to be explained by a local raising of the temperature. In 
the oxidation of caoutchouc by air, a notable increase in weight occurs 
with the formation of products soluble respectively in acetone and 
alkali which have an acidic character. It is also indicated that the 
bromide and nitrosite methods for the analysis of rubber consist of 
oxidation processes which are probably responsible for the untrust- 
worthy nature of the results of these processes. J. F. S. 

Synthesis of Giuoosides by means of Ferments. Fmilb 
B oDSijuiiLOT {Btdl. Soc. ckim., 1913, [iy], 13, i— xxviii).— A lecture 
delivered to the Chemical Society of France on May 9th, 1913, 

J. F. S. 

Synthetic j8 ■ Giuoosides of Terpene Alcohols. III. Juno 
HAMiLitiNEN (Biochem. Btilsch., 1913, 53, 423—428. Compare this 
voL, i, 497, 639, 888). — By condensation of a-saoteuol and camphene 
hydrate with bromoacetyldextrose in the presence of silver carbonate, 
and the subsequent hydrolysis of the acetyl derivatives, the gluco- 
sides were obtained. a-Sanitnoltelra-acelylA-glucotide, Cjjllj^Oj,,, 
m, p, 135'5— 137° (corr.), yields on hydrolysis a-sanltnd-i-gluconde, 
CijHjijOj, m. p. 122'5 — r25'5° (corr.), [0]“ -44’63°. It is readily 
hydrolysed by emulsin. 

CampknehydrakUlra-cKttyl-d-glucoside, Cj^Hj^Oj,, m. p. 116 — 117° 
(rair.)i yields on hydrolysis camphenehydratn-i-glueoiide, CjjHjjOj, 
Di. p. 1I6'5 — 102'6° (corr.), [a]” - 30-56°, which is slowly hydrolysed by 
emulsin, S. B. S. 

Eutannin. Wilhelm Richter {Chem. Zmlr., 1913, i, 1820 — 1821; 
from Ari. Pharm. Inst. Univ. Berlin, 9, 85 — 112). — Eutannin has the 
composition CjgHjjOjjjHjO, [a]',;' -h 58-9°, and forms a crystalline sodium 
salt. It contains a carboxyl group and a lactone or anhydride 
grouping. When heated in a stream of hydrogen at 240°, a molecule 
of carbon dioxide is eliminated and pyrogallol sublimes. Some 
diphenylmethane is formed on distillation with zinc dust. Eutannin 
hydrate, CjgHjjOjj, contains two carboxyl groups owing to the opening 
of the lactone or anhydride ring ; the dis^ium salt forma a colourless 
precipitate. Eutannin is hydrolysed by emulsin to gallic acid and 
a substance which reduces Fehling’s solution on boiling. Gallic acid 
is similarly formed on hydrolysing with 10% sulphuric acid. 
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Acaylmlmnm, C58H„0,(CO-CH,)„, formed on boiling with 
anhydride, is a colburlasB powder composed of tiny, crystalline splint^ 
which sinter at 180 — 185° decomp, 216° 

Methyl chloro-formate acts on eutannin to form a compound 
c„H,A,(p;co,Me)„ ^ ^ 

a colourless, amorphous powder, which .sinters at 160 — 153 , decomn 
180°. Diazomethane acting on this introduces four further metUi 
groups, yielding a product C 58 Hj 50 , 5 ( 0 -COjMe) 5 (OMe) 4 ,HjO. This j 
composed of small, crystalline splinters, which sinter at 126°, n., 
137°, decomp. 179°. 

Diazomethane acting on eutannin produces at first the 
derivative, C 2 gHjjOj 5 (OMe) 4 , an amorphous powder, which sieters it ; 
145°, decomp. 210—215°. On eontinurf treatment the fully methylay 
compound, CjgH, 50 ,(,( 0 Me) 5 , is obtained, forming minute, crystalli,,, 
splinters, m. p. 154—155°. On hydrolysis with sodium hydrosile, 
trimethylgallic acid is obtained. 

The tannin obtained on hydrolysis of eutannin with sodium hyilt. 
oxide has the composition C„H,jO,j. Six hydroxyl groups in it sn 
replaced by -0'CO,Me on treatment with methyl chloro-forimti, 
The formula [(0H)3C„H5-CO-O]3CgHj(C0jH)'O-CeH4O(CO)(0H), i, 
proposed for eutannin. E- E, A, 

Araenites of Alkaloids. Aifbed C. Mangoid (Eighth Jnttr. Cmf. 
App. Chem., 1912, 17, 37— 43).— Analyses of compounds of arseoioti 
acid with various alkaloids showed that the acid does not form trui 
salts with quinine, cinchonidine, cinchonine, quinidine, brucine, ul 
strychnine ; the compounds obtained under varying conditions nl 
preparation were mixtures of arsenious acid with the alkaloids. 
Arsenic acid, however, forms well-crystallised, definite salts will 
these alkaloids, W. P. S, 

Occurrence of Histidine-betaine in Fungi. Ebnst Wisni, 
STEIN and Camille Keotee (Zeilscit. phyml. Chtm., 1913, 86, 
234— 237).— The base CjHjgOgN, obtained by Keuter (A., 19IS, 

ii, 593) from fungi is shown to be histidine-betaine identical with tint 
obtained by Barger and Ewins (this vol., i, 529) from ergothionin aod 
the synthetic product made by Engeland and Eutscher (ihid.). Tin 
monopicrate, m. p. 201°, forms slender, soft needles. The dipicrati, 
2 H 2 O, loses this water at 106°, and forms flat, thin prisms, 01 
long plates, m. p. 212 — 213°. The base has [ajn +41'1°. ^ ^ j 

Some Derivatives of 8-Hydroxyquinoline. Hans SchClui 
(/. pr. Chem., 1913, [ii], 88, 180-188).— 8:8'-D%dT0*y•5;5’* 
gut7l0^y^«l«!t4arie, CHglCjHgN-OH),, obtained in the form of its adpt 
(stellar aggregates of yellow needles, m. p. 198 — 200°) by the additioi 
of 40% aqueous formaldehyde to a well cooled solution of 8-hydrosj' 
quinoline in sulphuric acid, is precipitated from its salts by aquMsi 
"atiicCOnia ea a white, amorphous precipitate (decomp. 247°), vhit 
separates from pyridine in hexagonal crystals and couples wi 
diazotised m-toluidine and o-naphthylamine, yielding carmine-red si 
reddish-brown aito-dyes. The hydrochloride, B,2HC1, crystallises 11 
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idiatwg dusters of lustrous, silky needles (deoomp. 260°); the ninci- 
•hUfi-idt forma yellowish^een, prismatic crystals ; the diacetyl deriv- 
itiw has m. p. 160 , and decomposes slowly on eiposure to air ; the 
lihmeoyl derivative, prepared by the pyridine method, separates 
tom alcohol in small crystals, and has an odour resembling that of 
ithyl benzoate. 

T-.T-DinUroso-&:S'-dihydroxy-5:5'-diquimlylm4thane (or 7:7'Vi- 
' 8 -diketo-^ : 6 -di-l : 8-dihydroquinolylmethane) 
CH,[C,H,N(N0)-0H]5,, 

)r 0113(0911^011. N'OHjg, prepared by the addition of sodium nitrite 
,0 an aqueous solution of the sulphate or hydrochloride, is a yellow 
rystalliue substance, which explodes at aboutd30°, and is precipitated 
rom its solution in sodium carbonate by acetic acid in a red 
jelatinous condition. With salts of iron, nickel, copper, and many 
Ither metals, it yields coloured precipitates, which are more or less 
oluble in mineral acids, but insoluble in dilute acetic acid. Un- 
luccessful attempts to condense 8 hydroxyquinoline with oxalic acid, 
ormio acid, and carbon tetrachloride are also recorded. F. B. ' 

The Desmotropy of 0- and p-Quinonoid Salts in the Thiazine 
Iroup. Rudolf PusiMEnEB and Sebastian Gassnee {Her., 1913, 46, 
>310—2337).— In order to throw further light on the debated oon- 
titution of the thiazines, the authors have turned their attention to 
iome of the simpler salts and have examined them chemically and 
jptically ; they find in certain cases an equilibrium between the ortho- 
md para-constitutions favoured by Kehrmann and Hantzsch 
•espectively. 

Ibeir results with the phenazothionium salts differ in several respects 
rom those of Kehrmann and Vesely (A., 1902, i, 186). The action of 
iromine on an alcoholic solution of thiodiphonylamine at even — 16° 

(ielded a dibr<mide, NHBr<^«y‘>SBr, prisms, which readily decom- 

)oses with liberation of hydrogen bromide; it is reconverted by 
iulpburous acid into thiodiphonylamine. The dicldoridii is still less 
itable, but the more stable di-iodide, blackish-brown crystals, can be 
)btaiDed by double decomposition of the dibromide and potassium iodide 
ind also by the action of iodine on thiodiphenylamine in chloroform 
iulution. Treatment of an acetone solution of the di-iodide with 
odium acetate causes the production of a salt derived probably from a 
)iiiiolecuIar colourless hose. 

The ferrochloride described earlier, from its quantitative reduction 
ivifch stannous chloride, appears to be a msn-quinonoid compound 
ivhich readily accounts for the deposition of thiodiphenylamine when its 
iolution in hydrochloric acid is diluted. Phenazothionium perchlorate, 

) tamed by the action of perchloric acid on dipbenylaminesulphoxide 
.taett and Smiles, T., 1910, 97, 186), is a stable, crystalline 
jU stance, which, like the phenazothionium salts geiiei ally, shows in 
jute hydrochloric acid an absorption band in the green portion 
^ sjectrum ; a green diperchbrate was also obtained. In addition 
he green picrate obtained by Kehrmann and Vesel/, the authors 
la-ve I'oliited the unstable brown intermediate product, which proves to 
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be of the same composition, the green -picrate being regarded 
a polymeride of the brown ; a very dilute solution of the green picrar 
in nitrobenzene turns brown, the change in colour being favoured h 
warming and dilution, whilst stronger solutions of both forms at fi t 
have the characteristic colour of the respective solids, but i ' 
assume an intermediate lone. 

Phenazothione (for which the authors prefer the term 
obtained by a slight modification of Kehrmann’s method, ju 
from its absorption spectrum and its reaction with magnesium p., 
bromide, can hardly have the suggested phenol-betaine structure : 




This view is confirmed by the behaviour of its hydrochloride, which 
exists in two forma. On intimately mixing the base with hydrochloric 
acid a brown solution is obtained which changes to violet and 
subsequently deposits violet needles ; the violet hydrochloride can be 
obtained directly by reaction in benzene-ether solution. The couversion 
of the brown form into the violet could be followed photometrically 
and it was found that a unimolecular reaction occurs, yielding an 
equilibrium mixture, and that the velocity is independent of the con- 
centration ; from these facts the change must be an isomerisation, pro- 

bablyof the brownpara-quinonoidsalt,N^&Hs2^^>S, into violet 

ortho-quinonoid, ; reduction of the brown salt 

(which was only obtained in solution) was usually accompanied by more 
or leas isomerisation to the violet salt, which is less easily reduced. 
Only one hydriodidc was obtainable, and from its brown colour it 
is probably of the para-quinonoid structure. Similar phenomena are 
met with Z-methoxythiodiphenylamine, leaflets, m. p. 163°, which on 
oxidation by p-benzoquinone in acetic acid containing a little sulphuric 
acid gives a mixture of ortho- and para-quinonoid salts ; addition of 
perchloric acid causes precipitation of the o-quinonoid violet percAloraie, 
which in the absence of any excess of acid gives a brown solution in 
water, but on addition of a few drops of acid the violet form is 
obtained. With Z-benzoyloxythiodiphenylamine, leaflets, no. p. 
202 — 203°, obtained like the corresponding motboxy-compound by 
acting on a reduced solution of phenazothione, only ortho-quinonoid 
salt formation could be observed. 

The aoetylated amino-compounds, such as diacetylthionine (free hm, 
needles, decomp, above 250°), are only ortho-quinonoid, whilst from 
similar colour considerations aminophenazothionium hydrochloride is 
of para-quinonoid constitution, but shows desmotropy analogous to that 
of phenazothione hydrochloride, and is transformed by concentrated 
acid into a brown ortho-quinonoid salt. Indications of such structural 
change could also be detected with thionine, but not with methylene- 
blue. D. F. T. 


The Deepening of Colour by Auxochrome Groups and 
Colours of an Higher Order. Fritz Straus and A. Zbimf, {Ber., 
1913, 46, 2267 — 2283). — From a study of the mwt-quinoooid salts of 
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{jje^pbenylenediamine and benzidine series, Piccard (this yoI., i, 895) 
jjjs drawn the conclusion that Nietzki's rule, concerning the deepening 
qJ the colour from yellow to green by auxochrome group*, requires 
extension so as to include colours of a higher order. When the 
juxochromic effect has been gradually increased by substitution so 
that the colour has successively passed from yellow to red, blue and 
„een, further increase in the auxochrome action is accompanied by a 
repetition of the colours in the same order j the colours of the second 
series are said to be of the second order. 

The authors have arrived at the same conclusion from a consideration 
of the relationship of the yellow auramine to the blue and green dyes of 
the diaminodiphenyl and diaminotriphenyl series previously described 
by Straus and Bortnann (A., 1910, i, 281). The latter dyes are 
Jerived from the reddish-blue salts of tetramethyldiaminobenzhydrol, 
(^i ^7 replacement of the central 
methane hydrogen by chlorine, cyanogen, phenyl and other groups. 

The yellow auramine and the orange-yellow salts of Miehler’s ketone 
differ from the above dyes in that the chromophoric group.s are 
replaced by the auxochromic, hydroxyl and amino-groups, which thus 
cause a change in colour from blue to yellow ; the yellow colour of the 
auramine is, therefore, considered to be of the second order. 

This view is supported by the observation of Semper (A., 1911, i, 
577 ), that the acetylated auramine base yields reddish-blue salts, 
NMej‘CjH,‘C(NHAc)iCjHjlNMejCl; the auxochromic effect of the 
amino-group almost completely disappears on acetylation, so that the 
yellow colour of the second order of the auramine passe.s b.ick 
again into the blue colour of the first order shown by the parent 
substance (1). 

The conception of colours of a higher order also throws light on the 
relationships existing between the dyes of the diamino- and triamino- 
triphenyl aeries. The dyes of the triamioo-series are not so deep in 
colour as those of the diamino-series, although they are produced from 
the latter by the introduction of the auxochrome amino-group. Thus, 
the red magenta corresponds with Dobner’s violet, and the reddish- 
violet tetramethylmagenta with malachite-green. On the other hand, if 
the effect of the third amino-group in the magenta series is caused to 
disappear by acetylation, or by the conversion , of the nitrogen atom 
into the quinquevalent condition, the colour apparently deepens. 
These anomalies disappear it it is assumed that the colours of the 
triaminotriphenyl series are of the second order, and those of the 
malachite-green group of the first order. 

The authors also point out that whilst nitrosobanzene in the 
unimolecular condition is bluish-green and p-nitrosodimethylaniline 
pure green, the colour of p-nitrosodiphenylamine is yellow, and that 
Wramethyldiamiuothiobenzophenone is orange-red, whilst tbiobenzo- 
phenone is blue ; from this the conclusion is drawn that the colours 
ot p-nitrosodiphenylamine and tetramethyldiaminothiobenzophenone 
are of the second order. 

Attempts have been made to prepare dyes having colours of the 
second order by replacing the p-hydrogen atoms of the terminal phenyl 
groups in viridine, Cjllj-JIH-CeHj-CPblCsa.iNUCl-OjHs, by chlorine, 
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bromine, methyl, methoxy- and ethoxy-gronps. The attempts, ho,, 
ever, were not successful, the various substituents producing very liui^ 
change in the colour of the parent substance ; even replacement of tl^ 
terminal phenyl groups by the naphthyl or diphenylyl groups faiy to 
produce the desired effect. 

The substituted viridinea were all prepared by fusing di-p-methoxy. 
triphenylcarbinol with the necessary substituted aniline (3 to 4 mols \ 
and benzoic acid (3 mols.) at 120 — 160° and isolated in the form of 
their chlorides. 


The corresponding imine bases, 

X'C,H,-NH-CoH,-CPh:C,H,:N-C5H<X, 
crystallise with benzene in dark reddish-brown needles having a greej 
glance, and appear to polymerise when kept. The carbinols were 
prepared by dissolving the picrates or chlorides in pyridine and 
allowing the solution, after dilution with benzene or ether, to Sow 
slowly into dilute aqueous alkali; only in a few cases could ths 
carbinols be obtained crystalline. Ethers of the carbinols were also 
prepared, and resemble the latter in being difficult to obtain in the 
crystalline condition. 

The chloride of di-f-mthylmridriie, prepared from p-toluidine, 
separates from acetone in small, lustrous, bronze crystals of the 
composition C 33 HjjN 2 Cl,CjHjO (decomp. 246—250 ); it crystellises 
with alcohol in needles having a green metallic glance. The picrait 
forms dark green needles, m. p. 211", with previous sintering at 205=; 
the imint base has m, p. 182°. 

The chloride of di-f^hloroviridine, prepared from p-chloroaniliiie, 
forms lustrous, metallic green needles, m. p. about 285°, the picnik, 
prismatic crystals, having a golden-yellow or green metallic lustre, 
m. p. 243°, with previous sintering at 236° ; the imine base crystallises 
in dark brown needles, m. p. 136°, when rapidly heated. 

The chloride of di-o-chhromridine has m. p. 101° ; the picrale crystal- 
lises in leadets of a coppery-red, meUlIic lustre, m. p. 148°; the wma 


base has ra. p. 107°. 

The chloride of di-f^bromomridine forms a powder having abrocse 
lustre, m, p. indefinite (290—305°) ; the picrate crystallises from 
acetone in prismatic crystals of 'a golden-yellow, metallic glance, 
m. p. 253 — 257°; the imine base has m. p. 186 — 187°. 

The chloride of di p-methoxyviridins forms green, metallic, lustrous 
needles ; the picrate forms groen or golden-bronze, lustrous crystals, 
m. p. 205—208° ; the imine baee, m. p. 167°, crystallises with benzene 


(1 mol.). . „ , 

The chloride of di-p^ehoxyviridine has m. p. 243 — 245 ; the ptcraif 
separates from acetone in light green, metallic, lustrous 
which on drying pass into a lustrous coppery modification, m. p. lit i 
the imine base crystallises with benzene (1 mol.), m. p. 97°. 

The following derivatives of di-pmitroviridine were prepared ; Uie 
chloride', picrate, lustrous, bronze crystals; imint base, dark brown 
needles, m. p. 176-178°; the carbiml, which sinters and decomposeJ 
at 110 — 116°, and is completely fused at 140°; the cthyl^ether, w 'c 
is iight yellow, becomes brown at 200°, and has m. p. 204°. 

The chloride of di-p-fhenyhiridine, prepared from yj-aminodip cny , 
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a dark green, metallic,! lustrous powder, m. p. 300—305° ; the 
derail, dark red scales, m. p, 262°, with previous sintering at 247° ; 
(he «*■«« to« crysta,lliae 8 with benzene (1 mol.), and has m. p. 136° ; 
the carbiMiit a powder, and ethyl ether were also prepared. 

o ^aphthylcmirio/itchsoni-fi-mphlhyliminei 

P C.oH,-NH-C,H,-CPh;o,H,:N-C„H„ 

prepared from /}-naphthylamine, has m. p. 147°; the cUoride crystal- 
lises from acetone m brown needles of a bronze lustre, m. p. 
. 390 — 300 ° (decomp.) ; the pkrate in cubical crystals, sintering at 215°, 
m. p. 224“ ; the earbind and feuco-compound do not crystallise. 

F. B. 


King Closing Accompanied by the Elimination of a Nitro- 
group from the Benzene Nucleus. Sieouund Reich and Georges 
GiiGAiLiAN (Rsr., 1913, 46, 2380 2386). — When potassium hydroxide 
ig added to 2 ; 6-dinitrobenzaldebydopheDylhydrazone, the red alcoholic 

solution becomes deep blue, but in a few minutes the colour lessens 
and changes to a pale yellow ; pale yellow needles, m. p. 165°, crystal- 
lise out, The change is analogous to that observed by V. Meyer with 
the phenylhydrazone of methyl dinitrophenylglyoxylate (compare 
A„ 1889, 516). 

The blue colour is due to the formation of the potassium salt, 
C,H 3 {N 0 j)j-CH:N'NPhK, from which potassium nitrite is eliminated,’ 

and 7 nitro-l-phenylt«oindazole is formed, NOj'C 4 H 5 <]^p*^^N. 

Corresponding isoindazole derivatives are formed by the substituted 
pheaylbydrazones, or by the naphthyl- or benzyl-hydrazones. The 
eemicarbazone does not react in this manner. 

When the imide hydrogen atom is replaced there is no reaction ; 
thus neither the phenylmethyl- nor the phenylbenzyl-hydrazones shows 
the reaction. 

The tsoindazole derivatives crystallise well, and are stable compounds. 
The presence of the phenyl and nitro-groups reduces the basic proper- 
ties, so that the hydrochlorides are not precipitated on passing 
hydrogen chloride into the ethereal solution of the base. They are 
especially resistant towards reducing agents. 

IMlro-l-phenylisaindazole crystallises in yellow needles m n 
165°. . ■ p- 

2 ; i-Dimtrabemddehyde-p-bronu^henylhydrazoiie forms red crystals, 
m. p. 176° (blackening). The corresponding 7-nitro-l-p-br(mo^yl- 
miiidatok separates in yellow crystals, m. p. 183° (blackening). 

3 ; 6-Smitrodmzaldthyde - p - nitrophmythydrazone forms reddish- 
brown crystals, m. p. 207 — 208°. The isomeric o-nitrophenylhydrazone 

gives similar-coloured crystals, m. p, 220 221 °. 

a yellow, microscopic crystals, 

fuf®* yellow needles, m. p. 

loJ— 163°. ‘ 

2 , ^-Dinitrobenzaidehyde'a-napfuhylhydrazo/ie forma red crystals, 
p. 205—206° ^ j 

yellow crystals, m. p. 113 — 114° 
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The isomeric pnapklkyUii/drazone cryslalliseB in tiny red needi 
m. p. 183 — 184°, whilst the I mb-o-l-pnaphthylisoindazoh seDarsU.**’ 
yellow cryetAls, m. p. 152 — 163°. 

2 : ^-DinUrohtmaldehydehinzylhydraxont crystalliees in citron vi.ii 
needles, m. p. 86°. 

1-Nilrch\j>snzyl\soindazolt forms tiny, pale yellow, lustrous tioosi 
in.‘p. 97—98°. ’ 

2 ; ^■DinitrobenxaldehydtfdienylmlhyViydrazvM separates in reds; i 
yellow crystals, m. p. 127°. 

2 : 6-Dinitrohmzaldthydiphtnylbenzylhydrazone crystallises in voii 

needles, m. p. 110°. ^ 

2 ; S-DinitfobtnzaldshydesmHiearbazone forms a yellow crvaun 
powder, m, p. 207-208°. ’ ^ 

2 : 6 : 2 ': 6'-Tetranitrohmzylidmeazini, 

prepared by the interaction of hydrazine hydrochloride with th 
aldehyde, forms pale yellow-colonred needles, m, p. 246 247°, 

E. F. A, 


Bisdiphenyleneacetylhydrazide Chloride and its Reaction 
Prodncts. Eobeet Sioiii, H. MOnzei, and F. Woip (Ber. 1913 
46, 2339— 2352).— The elimination of halogen or of halogen hydracid 
at the 1 : 6-position occurs with bisdipbenylenetcetylhydra'zide chloride 
just as with bisdiphenylacetylhydrazide chloride (Stolle end Lwx A 
1911, i, 608; Stolid and Schmidt, A., 1912, i, 980, 1035). Corre- 
sponding with the greater mobility of the a-hydrogen atom of di- 
phenyleneacetic acid it is found that derivatives such as bisdiphenyleoe-' 
acetylhydrazide chloride readily undergo oxidation to azo-compounds, 
whilst others can be further oxidised to tetrazine derivatives (compare 
Wislicenus and Russ, A., 1910, i, 840). 

Diphenyleruacztylhydratide, OH(C,H,)j-CH-CO-NH-NHj, needles, 
m, p. above 360° (decomp.), was obtained by heating ethyl diphenylene^ 
acetate with a sesquimolecular proportion of hydrazine hydrate at 120“ 
for three hours ; its hydrochloride, lustrous scales, is precipitated from 
solution by concentrated hydrochloric acid; bmzylidene derivative, 
needles which sinter near 250°; acelom condensation product, lustrous 
needles, m. p. near 200° if rapidly heated. 

If diphenylencacetylhydrazide is heated for two hours with ethyl 
diphenyleneacetate in molecular proportion at 250°, symmetrial 
biidiphenyletteacelylhydrazide, CH(C5H^)j-CO'NH*NH'CO’CHf05H,)j, 
needles, m. p, 340°, from nitrobenzene, is obtained, and it can also be 
produced by the interaction of equimoiecular proportions of diphonylene- 
acetyl chloride and hydrazine hydrate in cooled ethereal solution. 
When treated in suspension in benzene or carbon tetrachloride with 
phosphorus pentachloride at water-bath temperature, this symmetrical 
hydrazide is converted into bisdiphtnylmeacefylhydrazide cMoride, 
CH(CjH^) 2 'CCKN'N!CC'KCH(C,H^)j, colourless crystals, which at its 
m. p. (approximately 192°) or in eolution in boiling xylene or uitro- 
benzene assumes a deep red colour, due doubtless to elimiuatiou of 
hydrogen atoms at the 1 : G-posilions by oxidation with formation of 
the asiwsompound, C(CjH<) 2:CC1-N;N-CC1:C(C,H,)2. The hydrazide 
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chloride, when treated in benzene solution with an alcoholic solution of 
sodium ethoxide or with ammonia, or such bases as mercuric oxide and 
lead oxide, loses a, molecule of hydrogen chloride, producing bis- 
a colourless, crystalline powder, m p 242'' 
It iu the reaction with sodium ethoxide the solution, of the latter is a 
concentrated one and the reaction mixture is heated, the nitrile 
nndergoes further hydrolysis with scission of carbon dioxide, yielding 
bisdiphenylene-ethane. By boiling with acetic acid and zinc dust the 
jitrile undergoes suocessive reduction and hydrolysis to diphenyleue- 
jcetamide, m. p. 251°. 

It an intimate mixture of biadiphenyleneacetylhydrazide chloride 
and phosphorus pentachloride is heated for art hour at 180—200° 
iiscUorodiplunylensacetylhi/drazidt chloride, ' 

cci(CoH,),-cci:n-n:cci-cci(o,h,)„ 

psle red crystals, m. p. 240°, with reddening, is obtained. When heated 
io high-boiling solvents, a deep red colour develops, due to elimination of 
chlorine and formation of bisehtoroiHphenylemmwjldi-imide 

c(c,h,)j:cci-h:n-cci:c(c,h,),, 

almost black, lustrous needles, m. p. 296°, which is best produced by 
the action of mercury on the bischlorodiphenyleneacetylhydrazide 
chloride in benzene solution ; the di-imide can unite with chlorine 
regenerating its parent substance, and is further reduced in benzene 
solution by hydrazine hydrate, yielding 3 : 6-difluorenyldihydrotetrazine, 

m. p. 290°, and by acetic acid 
and zinc dust to iminomethylfluorene, m. p. 148—149° .(compare 
Wislicenus and Buss, loo. cU.). The addition of bromine to bischloro- 
diphenylenevinyldi-imide, effected in benzene solution, yields bisbromo- 
iifknylmtacttylhydratide clilm-ide, 


CBr(C,H,)j-CCi:N-N:CCl-CBr(C5H,)j, 
colourless crystals, m. p. 245°, which like the corresponding chloro- 
compound readily passes into the red azoKrompound at its m. p. or when 
heated in high-boiling solvents. On treatment of the di-imide com- 
pound in benzene solution with amyl nitrite and acetic acid, the colour 
disappears and a-nilroso-a-hydroxy-aa-bisdiphenyleneacelvlkvdratide 
ehlmde, OH‘C(CgHj) 2 'CCI.N'hl.CCl-C(CjHj)j-iSO, colourless, micro- 
scopic needles, m. p. near 145°, with reddening, is formed. 

When bisdiphenyleneacetylhydrazide chloride is heated for several 
days m benzene solution with phosphoryl chloride and phosphoric 
oxide, hisJluorenyl-\ : 3 : i oxadiazole, 


colourless needles, m. p. 223°, is obtained ; this assumes a blue colors, 
matitam. p. or when heated in high-boiling solvents; by heating 
benzene solution with phosphorus pentachloride for several hours 
18 converted into ^ :5.bischtorodiphenylenemeihyl-l :d ■.i-oxadtazole, 

colourless prisms, m. p. 227°, which 


mtvlrJ® .’’y on s-dipheuylene- 

vra when heated in high- boiling solvents, or 

' ** 3 ic 
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preferably when shaken in benzene solution with mercury, loses chloric 
with formation of blue 2 : i>-hisdiphtnylmm»ikylentdihydro-\ ; 3 ; 

diazefe, C(CjH,)j:0<?^^:C(C,H,)^ m. p. above 360°, and whjj 

boiled in alcoholic solution for several days undergoes conversion into 
2 : ^Msethixydiph^nyUntTMikyl-X : 3 : 

OEfC(CjHj)s-C<!^Q®>C-C(C,H,) 2 -OEt, 

a colourless, crystalline powder, m. p. 290° (decomp.). 

Bisdiphenyleneacetylhydrazide chloride, when heated under 
for 6 ve hours with an equal quantity of hydrazine hydrate, condenses 
with the latter, producing 3 : h’difiuoTenyldihydroUirazi'M^ 

CH(C,H,),-C<N— N>cH(C,H.)„ 

a colourless powder, m. p, 290°, together with l^imtnO'2 ; 5-di/luortnyl. 

1:3: i-triazoUy microscopic 

tablets, m. p. 285°, which is also obtained by the action of hot alcoholic 
hydrogen chloride on the former product, The latter substaucs 
when treated in cold alcoholic eolation with hydrogen chloride and 
sodium nitrite undergoes conversion into ‘i'.^-d%fiuwtnyl-\ 

triaioh, CH( 0 „Hj 2 -C<^g>C-CH(CeH,)j, needles, m, p. 217°, The 

interaction of bisdiphenylacetylhydrazide chloride and auiline at 150° 
gives rise to l-ph«nyl-2 \5-difiuormylA :3: i-lriazolt, 

CH{C,H,) 2 -C<^P^>C' 0 H( 02 H,) 2 , 

a pale yellow, crystalline powder, m. p. 270°, the course of the reaction 
being strikingly different from that with ammonia (see above). The 
last product, in suspension in carbon tetrachloride and exposed to the 
rays from a quartz lamp, is converted by chlorine into l-ikIJ.en- 
phenyl-l : S-bUdiphenyleiieAloromethylA : 3 ; 4-(r-tozo7«, 

CCl(C 5 H 2 ) 2 'C*Cjj^ 0 ^pj^gl^^^O'Cl(OjH 2 )j, 
a colourless powder, m. p. above 360°, the solution of which in molten 
naphthalene becomes blue on shaking with mercury, probably due to the 
formation of unstable l'dichlorophenyl-$ :b-bigdiphenylenemethyleM-2 :5- 

dihydwA : .3 : i-lriazote, ^ 

When shaken in benzene suspension with amyl nitrit<, 3:6- 
diduorenyldibydrotetrazine becomes oxidised to 3 ; ^-dijluormylkbvmt, 

CH(CjH<)j-C<^Z^'>C-CH(C 2 H,),, red needles, m. p. 225° (decomp, ), 

the reverse change beiug possible by reduction with zinc dust and 
acetic acid. 3 : 6 'DifluoreDylleirazine when subjected to the action oi 
chlorine in boiling carbon tetrachloride under the influence ot rays 
from a quartz lamp gives 3 : ^’hi 9 c}d</fi>diphinyhiMiiii 0 iylitivQi'^^’'^h 

CCl(CeH,)j-C<^Z^> 0 (CeH 2 )jCI, violet-black needles, m. p. 206” 
(decomp.), as a eubstitution product. Although already formed 3 : 6 - 
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difluorenyltet^azine iz not further oiidiaable by amyl nitrite, if 3 ; 6- 
diduorenyldihydrotetraziue is heated in benzene solution with amyl 
nitrite, the oxidation passes this sUge, yi^ing 3 ; UMipkmyltne- 

,utJ,ylem>dihydroMra»int, qC!,H,),:C<^r^>C:C'(C„H,)„ green 

prisms, m. p. 240= (decomp.), which is also obtainable by the action 
of mercury on a benzene solution of 3 : 6-bischlorodipbenylene- 
methyltetrazine or 3 ; e bisbromodiphenylenemethyltetrazine into 
ffiich subsUnces it can be reconveited by the action of the respective 
halogens. When heated alone to 240“ 3 : 0-bisdiphenylenemethylene- 
dihydrotetrazme loses half its total nitrogen, and passes into bia- 
diptienylenesuccinonitrile ; by the action of bromine in benzene solution 
it is quantitatively converted into 3 : i-bisbromodiphenyUnmethyl- 

Utmint, a reddish-violet 

powder, decomp, near 260“ from which the bromine is removable by 
the action of mercury on its benzene solution. The action of sodiuru 
etboxide on the bromine compound failed to yield any corresponding 
ethoxy-derivative, the only product being bisdiphenylene-ethane. 

D. F. T, 


Preparation and Reactions of 2 ; 4-Diohlorophenylhydraz,ono- 
pyruvyl Chloride. Gael BUlow and Peter Nebeb {Ber., 1913, 46 
2370—2379. Compare Billow and Neber, this vol., i, 207).— On 
hydrolysing ethyl anilinoacetoacetate to the free carboxylic acid and 
illowing chlorine to act on this in alcoholic solution, 2 : i-dkhloro- 
dmylhydrazonopymvyl chUride is obtained, 

CHj-CO-CCKN-NH-CeHsClj, 

whereas carbon dioxide and hydrogen chloride are liberated. The 
iloride is very reactive ; on treatment with ammonia or hydrazine, 
lotion can be controlled, so that only the chlorine and not the keto- 
>roup is replaced by the amino- or hydrazino group with the formation 
in ^ ■i-dichloropittnylhydrazonopyruvamide, 

.-H3-G0'C(AHj).N-NH’C,,H3Cl5,and (B) 2 : i-diddarophnylhydrazono- 
lyrumylkydrazide, CH 3 -CO'C<^^?J^s . 

When phenyihydrazine acts on the aminohydrazone (A), the colour- 
less bagic osazone having the constitution 

J<HPh'N;ClIe-C{NHj):N-NH-C„H,CL, 

«h.ch .s sensitive to light, is formed. The Bordeaux-red solution in 
oncentrated sulphuric acid is turned blue both by oxidising agents 
4 by atmospheric oxygen with the formation of osotetrazone 
me same osazone is obtainable fiom 2 : 4-dichlorophenylhydraaono- 
J vy chloride and phenylhydrazine, which condense to the 
^nlhytlrazone of the chloride, “ ClClN-NH-CsH.Cl, 


Dnvftrfft/1 u T I • . ^ vvn3*^.>r«T»iirn 

Thfl h ! / ^ into the corresponding a-amino-osazone, 

y ^(izoTie of 2 : 4-dichlorophenylliydrazonopyruvamide, 
NH3.C(:N-NH'C3H,CI,)-CMe:N-NH3. 


CHj-C:N-NHPh 


This is 


3 .E 2 
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is topical of another class of compounds belonging to the basic osazoooij 
series ; it no longer dissolves with a characteristic coloration in (jjn, 
centrateil sulphuric acid, and cannot be oxidised to osotetrazone, Xhe 
corresponding hydrazid» behaves similarly. 

2 : i-DichloTophmylhydrazmiopyrtivyl chloride crystallises in snow, 
white needles, m. p. 125°, dissolving in cpncentrated sulphuric acid 
witli a pure yellow coloration. With pyridine on boiling or on pro. 
longed contact ii. the cold it forms a compound crystallising in rej 
needles, m. p. 168°. The corresponding amide crystallises in centi. 
metre-long, faintly yellow needles, m. p. 193°, and dissolves in con- 
centrated sulphuric acid with a faint yellow coloration. 

The phenylhydrazone of 2 : i-dichdorophenylhydrazonopyruvmiiif 
separates in hunches of snow-white needles, m. p. 149° (decomp.). 

The phenylliydrazone of the corresponding chloride is deposited in 
large, straw-yellow needles from chloroform or fine matted needles 
from acetic acid, m. p. 208° (decomp.), giving a brownish-yellow 
solution in concentrated sulphuric acid. 

The hydrazone of 2 :i-diehloT 0 phenythydrazonopyruvamide crystal. 
Uses in large, colourless needles becoming yellow on exposure ; it sinters 
at 120°, m. p. 130°. The corresponding acelylhydrazone forms colour- 
less crystals, m. p. 217°. 

2 : i-Dichlorophenylhydrazonopyruvylhydrazidi forms pale yellow 
needles, m. p. 131°. It is remarkably electric. It dissolves in con- 
centrated sulphuric acid with a yellowish-brown coloration whicl 
deepens on keeping. The corresponding acetylhydrazide crystallises 
in colourless needles which sinter at 150°, m. p. 199°; they become 
yellow on exposure. E, F. A, 

PurineB. XI. 2:8- Dioxy-6-melhyl - 9 - ethylpurine. Caii 
0. Johns and Emil J, Baumann (/, Biol. Chem., 1913, 15, 
119 — 125). — The preparation of a derivative of 9-ethylpuriiie is 
described. 6-Ctiloro-2-ethylthiol-4-methylpyrimidine, 

was heated with aqueous ethylamine, aud gave an excelleut yield of 
^■eihylarnino-^-tthjUhhl-iimihylpyrhnidine, 

colourless, pointed prisms, m. p. 70°. Boiling with hydrochl'.'iic acid 
converted this into ^-eihylamino-i-m^hyl-^l ; Z-dihydro-^-pjrmvkm^ 

priems, m. p. 245 — 250° (decjmp.) 

(hydrochloride, colourless, diamond-shaped plates, m. p. 214—215“); 
this gave ^-niiro-Q'ethylamino-i-meikyl 3-dzAyrf?’£»-2-;>ynmt(/en«, 
colourless needles, decoiap. 238°, charring at 260 — 265°, wbich 
very readily reduced by means of freshly precipitated ferrous 
hydroxide to ^-aniino-^-eiJtylumino-^-meihyl-^ ; 3 -cftAyrfro- 2 -pyn'ftii(Jc?t(i 

clusters of needles. Heating with carb- 
amide converted this into the desired 2 
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crystallises in sheaves of needles like 

NNEt'CO 

tyrosine jit has a pearly lustre, and does not melt at 310°, 

E. F. A. 


Btherifloationof o-Hydroxyazo-oompounds. III. G. Chaeeiee 
and G. Eereeei (Alii R. Accad. Sei. Torino, 1913, 48, 854—872, 
Compare A., 1912, i, 812 j this vol., i, 535). — In the present paper are 
described nitrates of azo-2-naphthyl ethers. They are obtained by 
adding an ethereal solution of nitric acid to ethereal solutions of the 
ethers. They are more stable than the corresponding hydrochlorides 
(foe. «<■), have a definite m. p., but on cooling after fusion an 
equimolecular mixture of the corresponding l-nitro-2-naphthyl ether 
[Uid the diazonium nitrate is found to have been formed. The 
constitution of these nitrates is probably that represented bv the 
. „ „ ^N:NHAr(ONOj) ^ 

formula: . 

The nitrate of l-benzeneazo-2-naphthyl methyl ether, m. p. 67°, has 
already been described (too. oil.), as has also the corresponding ethyl 
ether derivative, m. p. 80—81°. 

\ o.Tolueiuazo-2-mphthyl mothyl ether hydrochloride, 

C,5H,«0N2,2HCI, 

forms metallic green needles; the nUraU, C|jH,50N.2,2H.\°03, form.s 
large, green, acioular crystals, m. p. 71° (decomp.). The nilraie of the 
ethyl ether, 0,,H|gON2,2HNO3, crystallises in cantharides-green 
Ismime, m, p. 62—63° (decomp.). 

The nilraie of l-m-toliteneazo-2-mphthyl methyl ether 
C,8H„0N3,2HN03, 

forms cantharidee-green leaflets, m. p. 72° (docomp,). The nitrate of 
the ethyl ether, C,5 Hj 50 Nj, 2H;N05, m. p. 84° (decomp ), crystallises 
similarly. 

\’^'Tolueneazo-^-naphthyl methyl ether hydrochloride, 
C,3H„0N3.2BC1, 

crystallises in red needles having a golden lustre. The hydrobromide, 
C,jHjjONj,2nBr, forms metallic green needles. The nitrate, 
C,3H,30N3.2HN03. 

m. p. IT (decomp.), forms dark red needles with a green metallic 
lustre. The nitrate of the ethyl ether, C„H,jON3,2HNOs, m. p. 94° 
(decomp.), crystallises in garnet-red leaflets, which have a golden 
lustre. 


l-o-hrXyleneazo-2-najMhol, CjjHj^ONg, crystallises in cherry-red 
needles with a golden lustre, and has ui. p. 146°; it dissolves in 
concentrated sulphuric acid, giving an intense red coloration. The 
■mthyl ether, CjjHjjONj, forms red, prismatic leaflets, m. p. 106° 
lie hydrochloride of the methyl ether, 0,5 Hj 30N,„2HCI, forms red 
needles having a golden lustre. The /tyrfro6ro«iKfe,'Cj,,H„ON5,2HBr, 
crystallises in garnet red needles. The nitraU, Ci5Hj30X5,2HN0j, 
P' ^'—88° (decomp.), crystallises iu coffee-coloured scales, which 
twe a golden lustre. The ethyl ether, CjoH^^ONj, m. p. 94-95°, forms 
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red needles which have a golden lustre. The hydrochloride ot the 
ethyl ether, CjjHjdONj.aHCl, crystallises in metallic, coffee-coloureii 
nefdles. The kydrobromide, C2jH2(|ON5,2HBr, forms red needles, 
l m i-Xylmmzo-2-naphthyl laeOiyl ether, CijHigONj, m. p. 72-730 
crystallises in garnet-red, prismatic leadets, which have a violet lustre' 
The hydrocUori.de, CigHijON^SHCI, and th^ hydrobromide, 
C„H„ONj,2HBr, 

crystallise in microscopic, red needles. The nitrate, CmHjgONj.dHlfO 
forms cantharides-green needles, m. p. 83° (decomp.). 
aeo-2-naphlhylamine, C,gH,.N,, crystallises in orange-red leajstg 
m. p. 128° ; it dissolves in concentrated sulphuric acid, giving a reddish 
violet coloration. l-m-i Xyleneazo %naphthyl ethyl ether, CjjHjjON 
forms garnet-coloured needles, m. p. 47°. The hydrocUoride, * 
Cj|,Hj,ONj,2HCI, 

forms coffee-coloured needles, and the hydrobromide, C2(|H'2(,ONj,2HBr 
crystallises in garnet-red needles. The nitrate, 
forma cantharides-green needles, m. p. 82°. 

\-p-Xyleneazo-2 naphthyl methyl ether, C,jH]jONj, crystallises in 
garnet-red, prismatic tablets, m. p. 91 — 92°. The hydrochloride 

C„HijONj,2HCl, forms garnet-red needles, and the hydrobromide, 
0,„H,80N5,2HBr, forms coffee-coloured needles. The nitrate, 
C,nHig 0 N 2 , 2 HN 03 . 

crystallises in cantharides-green laminee, m. p. 75° (decomp.). The 
ethyl ether, CjjHjgON,, crystallises in aggregates of red laminse, or in 
needles, ra. p. 61 — 62°. The hydrocUoride, Cj(,H2(,ON2,2HCI, forms 
copper-coloured needles, as does also the hydrobromide, 
C2„H2„ON2,2HBr. 

The nitrate, CjnH,30Nj,2IIN0„ forms dark red, prismatic laminie, 
m, p. 71° (decomp.). 

The hydrocUoride of l-o-naphtbaleneato-d-naphthyl methyl eta, 
CjjHjjON 5,2HC1 i crystallises in bluish-violet needles, and the hydro- 
bromide, C2jH,jON2,2HBr, forms iridescent, greenish-brown needles. 

R. V. S. 


Pormation of the Azo- and Biaazo-phenols. Giacomo Pomo 
(Gazzetta, 1913, 43, i, 559 — 562). — Aao- and bisazo-pheiiols can be 
prepared very conveniently by keeping benzenediazonium acetate for a 
short time. If the solution prepared by diazotising 9’3 grams ot 
aniline in the presence of 20 c.c. of hydrochloric acid (D 119) is 
treated with 25 grams of sodium acetate and diluted to a volume of 
5 litres, p-benzeneazophenol is deposited after keeping for twenty-four 
hours at the ordinary temperature. The substance forms yellow 
leaflets, m. p. 154°, although in the literature the m. p. 148° is usually 
given. Both its acetate and its benzoate exhibit chromoisomerism, for 
they exist in red and in yellow forms. If phenol is added to the abow 
solution an immediate precipitate of the azo-compound occurs, so that 
its spontaneous productiou when the solution is kept is due to intor- 
action of the diazo-compound with phenol which is slowly formed 
from it, . 

If the above-mentioned solution is diluted to a volume of only 
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600 c c., 2 : 4-bisb6n*eneazoph0no! w rapidly deposited by it. In the 
same way, the corresponding bisazocresol, as well as the azooresol, can 
[je obtained from O-toluidiao. R V. S 

polyazoxy-oompouade. 11. Angelo Anoeh [Alti B. Accad. 
liiicei, 1013, (vj, 22, i, 844—850. Compare this vol., i, 658).— "She 
present paper deals^ with biaazoxybenzene, previously deMribed 
Hoc. «(.). 0“ reduction with aluminium amalgam it yields bisazo- 
U,ene (Mills, T. 1895 6 7, 929). By the actiou of ^ooueentrard 
sulphuric acid ftt 100 , bisazoxybenzene yields benzeneazobenzeneazo- 
phenol {loc. ciL), which is identical with that obtained by diazotising 
jminoazobenzene and treating the product with phenol. This 
derivative yields an tthyl tthtr, which crystallises in red 

laminie, melting to a turbid liquid at IBS”, becoming then viscous 
Jtd subsequently limpid again at about 210“ When bisazoxybenzene 
is treated with concentrated sulphuric acid for some bour.s at 0°, three 
substances are formed ; (1) a substance, which forms ruby- 

red crystals, m. p. 203“ j (2) a substance, C„ Hj.OjN,, which crystallises 
in shining, orange-yellow lamime, m. p. 168“; and (3) a substance 

m deep orange-vellow laminre, m. p. 148°. The first- 


crystallisin, 


orange-yellow , _ 

compound (m. p. 203“) is soluble in'^alkahs anryiefds 

derivative, CjjHijOgN^ (yellow crystals, m. p. 178“) and an 

e%i derivative, (orangeKioloured prisms, m. p. 142°, form- 

ing a turbid liquid which becomes clear about 180°). The compound 
ol m. p. 108° yields bi.-^azobenzeQe on reduction, and gives a small 
quantity of a polybromo-derivative when heated with bromine ; it is 
an isomeride of the bisazoxybenzene of m. p. 1.55“ 
[Ph-NlNO-CjHg-NOlNPh, 
termed the ,8 form], and is assigned the formnla 
Ph-NOlN-OgH^-NlNOPh 

(a-Form). The compound of m. p. 148“ Is probably a third isomeride 
(y-torm), to which the constitution Pb-NO;N-0,jHj-NO:NPh is 
ascribed. R V S, 

Colloidal Chemical Studies on the Proteins. Hugo Rohonyi 
{Biochm, Zettsch., 1913, 53, 179 — 209). — Solutions of proteoclastic 
ferments possess the property of precipitating proteins and albumoses 
from their solutions under certain conditions. The latter are as 
follows. (1) The solutions should contain at the most only traces of 
neutral salts, as the precipitates are soluble in salt solutions ; (2) as 
the precipitates are soluble in acids and alkalis, precipitation only 
tabes place within narrow limits of the hydrogen-ion concentration j 
(3) the reacting substances must be present in certain definite 
proportions, as the precipitates are often soluble in excess of either 
'eageat. The reactions can take place even after activation of the 
erment, and the precipitates are probably complexes of the protein and 
ormeut. If acid is added to protein solutions, and the conductivity 
formation of precipitates causes no discontinuity 
he turve. The combination of acids with proteins depends there- 
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fore on the absolute amount of protein present, and is independeot: of 
the surface of the latter. Paranuclein is not a product of hydrolyi,' 
but a caseinogen-caseose complex. The paranuclein of BraiUforj 
Robertson is a complex com^und of caseose and a protein contained 
in Griibler’s pepsin preparation. It is not formed when certain other 
preparations of pepsin are employed. Reascfns are given for supposij. 
thM the so-called plasteins are complex albumose enzyme compounds ° 

S. B, s.' 

The Precipitation of Egg- Albumin by Ammonium Sulphate 
The Theory of the “Salting Out” of Proteins. HAEsiEyjg 
Chick and Charles J. Martin (Biochem. J., 1913, 7,380— 398 )_ 
The precipitation of egg-alhumin by ammonium sulphate is, as Spiro 
showed for sodium sulphate and caseinogen and gelatin, due*to the 
separation of the system into a protein-rich phase and a watery 
phase, and is to a certain extent analogous to the salting gut 
alcohol. The first effect of concentrated salt is to withdraw water 
from the protein aggregates ; a surface tension is in consequence 
developed at the interfaces, which causes the protein particles to 
^ggi'sgAte, thus dividing the system intp two distinct phases (pre. 
cipitate and filtrate). The various factors which influence the pre. 
cipitation are discussed at length ; a dominating influence is tie 
concentration of hydrogen ions. W. D. H, 

The Molecular Weight of Haemin. Hans Fischer anj 
Amadous ,1913, 46, 2308— 2309).— Ebullioscopic measure- 

ments in pyridine solution indicate for hsemin a molecular weight of 
651, and therefore a molecular formula Cj^.HjjO^NjFeCl ; the trust- 
worthiness of the method is confirmed by ^numbers indicating tie 
molecular weight 655 for the complex iron salt of mesoporphyrin, 
Cj,H5eO,N,FeCI. 

The solutioD of free haematoporphyrin in pyridine appears to be 
colloidal, for the elevation in the b. p. of the solvent is so slight as to 
indicate a molecular weight over 3000 (compare Piloty and Dormanc, 
A., 1912, i, 519). D. F.T, 

Hsematin. III. Chemistry of the Formation of Hsemato- 
porphyrin. William Kuster and Paul Rbihle [Zeitsch. physiol 
Chem., 1913, 86,51—76. Compare A., 1912, i, 670).— The age of 
hsemin preparations makes a considerable difference in their behaeioiir 
towards hydrogen bromide. Whereas freshly prepared hsemin yields 
almost exclusively hmmatoporpbyrin and ferric iron, old hiemin 
preparations give both ferrous and ferric iron and much by-product. 
The changes in hsemin on keeping obviously take place at the centres 
which play a part in the formation of hsematoporphyrin ; these are 
considered to be the vinyl groups. 

Hamatoporphyrin is very readily esterified with methyl alcohol and 
hydrogen chloride. The product is a dimethyl derivative, in.soluble m 
sodium carbonate, m. p. 142°, proving that the two carboxyl groups 
were present in hamin, whereas the hydroxyl groups were formed 
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during the formation of haematoporphyriB. The ester is readily 
hydrolysed by sodium hydroxide. 

A tetramethyl hsematoporphyrin is obtained on prolonged heating 
«itb methyl alcohol and hydrogen chloride; the non-crystalline 
product has m. p. 81 . 

A tetramethyl derivative is also obtained when the intermediate 
product formed by the action of hydrogen bromide in acetic acid* on 
hsemin is warmed with anhydrous methyl alcohol. This substance, 
^kyl dimethoxydihydrohaemtUtrindkarboxylate, forms large crystals, 
tn. p. 138°. 

On hydrolysis the tetramethyl derivative forms haematoparphyrin 
dimethyl ether, a bright scarlet, amorphous powder, m. p. 105°, soluble 
in alkali; the hydrochloride is crystalline, forming needles; tho^mc 
salt is bright red, and blackens at 100°. When esterified, it yields the 
original tetramethyl compound again. 

A further argument against the assumption that hiemin contains, as 
supposed by Piloty, lactam junctions is afforded by the discovery of a 
dimethoxydihydrohsemin amongst the products of the action of methyl 
alcohol on the above intermediate product. 

Hffimatoporphyrin forms a silver salt containing two atoms of 
metal ; its dimethyl ether forms one with three atoms of metal ; both 
compounds fix three molecules of ammonia. Hiematoporphyrin forms 
a stable dihydrochloride, whereas the hydrochloride of the dimethyl 
ether is very unstable, and that of the dimethyl ester could not be 
prepared. This behaviour indicates betaine formation between the 
nitrogen and the methyl group of the ester, and to a less extent the 
methyl group of the dimethyl ether. Prolonged action of concentrated 
hydrochloric acid displaces one of the methyl groups, forming a mono- 
methyl ether, which, hoover, has a stable monohydrochloride. 

The dimethyl ester of anhydrohaematoporphyrin forms an intense 
scarlet, bulky powder, m. p. 140 — 141°. E. F. A. 

Hsmatin. V. Methylation of Heemin and the Addition 
of Bromine to Chlorodimethylhaemin and Bromodimethyl- 
hmmin. William KOsteb and Alfred Gbeinek (Zeitsch. physiol. 
Ckm., 1913, 86, 185 — 205). — Dimethylhsemin is the dimethyl ester of 
the dibasic acid hiemin. Keasons are discussed for attributing a different 
degree of acidity to the two carboxyl groups, particularly the behaviour 
of hsmin to methyl sulphate. In strongly alkaline solution there is 
no action, in weak alkali a monomethyl derivative is formed, whereas 
in acid solution dimetbylhtemin is formed without difficulty; it is 
identical with the product produced by means of methyl alcohol and 
hydrogen chloride. The monomethyl derivatives from haematin and 
debydrochlorohmmin did not crystallise. 

When bromine in chloroform solution acts on dimethylhsemin, 
bromine is absorbed without the liberation of hydrogen bromide ; 
more or less of the chlorine of the bsemin is replaced by bromine, so 
that a complex mixture results. In acetic acid solution, however, a 
chlorodimethylhaemin dibromide is obtained. Very little of a tetra- 
romo-product is formed. In a similar manner, bromodimethylhaemin 
ibromide is formed. It can be crystallised from acetic acid. 
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No methyl is eliminated by the action of aniline on dimethylhseujj 
The dimethyl dehydrochlorohmmin so obtained is partly soluble ij 
ether ; the two portions differ in the amount of chlorine they contain 
When converted into the corresponding bromodimethylhaemins, com 
pounds which differ in their crystalline habit are obtained. Aniliuj 
reconverts both of these into dehydrobfomo-products which ate 
sofuble and insoluble in ether respectively. 

Bromine may be eliminated from hsemin dibromide by meatie of 
aqueous alkali, sodium methoxide, or by zino and acetic acid, 
oxidation one molecule of the dibromide yields two molecules of 
hssmatic acid. The conclusion is drawn that the addition ot bromine 
takes place at the vinyl residues. 

The complex is termed Aa«ma(«Wn, and its dicarboxylk 

acid, C 3 ^H 3 , 04 N,, haematerindicarhoxylic acid. Hamin, bromohsoin 
and hmmatin are thus complex chloro-, bromo- and hydroxy-ferrio salts' 
ot this acid. E. F. A. ' 


Tetrachloromesoporphyrin. Hans Fisohee and Heiniuoh Host 
1913, 46, 2460— 2466).— On the cautious addition of fuming 
hydrochloric acid and hydrogen peroxide to mesoporphyrin dissolved 
in glacial acetic acid, the hydrochloride of a dye crystallising io green 
needles is obtained. This is tetrachloromesoporphyrin, chlorine beiev 
substituted for hydrogen in the four methine groups uniting the pyrrole 
nuclei in pairs. On reduction of the tetrachloro-compound with 
sodium amalgam, porphyrinogen is obtained, whereas me.soporphyrin 
results on heating with sodium methoxide at 220 — 230°. The green 
compound is also formed when chlorine is passed into a solution of 
mesoporphyrin in acetic acid. Reduction witlP, acetic acid and hydrogen 
iodide converts it into mesoporphyrin again and not into porphyrinogen, 
One of the chlorine atoms is much less firmly held than the others. 

E. F. A. 


Chondroitin-sulphuric Acid. Ph(ebus A. Ljve.'ik and 
Feedebice B. La Foeoe (J. Bud. Chsm., 1913, 15, 69—79).— 
Chondrosine, the nucleus of chondroitiu-sulphuric acid, when hydrolysed 
by means of sodium amalgam yields glycuronic acid, identified by the 
phenyl- and p-bromopbenyl-hydrazine derivatives. 

The glycuronic acid is not bound to the amino-group of the -ocond 
component, since the nitrous acid process demonstrates the presence of 
an uDSuhstituted amino-group in chondrosine. Neither does the 
carbonyl group of glycuronic acid take part in the linking. On 
oxidation of chondrosine with nitric acid a product is obtained which 
on distillation with hydrochloric acid gives rise to a minimal quantity 
of furfuraldehyde, whilst chondrosine yields the quantity required by 
a complex composed of one molecule of glycuronic acid and one^ of 
a carbohydrate of about the same molecular weight. The oxidation 
product does not contain free saccharic acid until it has been 
hydrolysed with alkali. Hence chondrosine contains saccharic aci 
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in a conjugated form. In chondroitin-BHlphuric acid both the 
carbosy' wd amino-groups are combined with other radicles. 

E, F. A. 

Identity of Rennet, Oaseaee, and Trypsin from the Same 
jjjtex. Existence of Two Types of Vegetable Proteolytjo 
perments, C. Gerbee (Compt. rend., 1913, 157, 241—243. Com- 
pare A., 1907,1,1100; 1908, i, 745 ; 1909,1, 74, 278; ii, 512, 824; 
1910, ii, 64 ; 1911, n, 647 ; 1912, ii, 801 ; this vol,, i, 806). — Rennet, 
jajease, and trypsin obtained from the same latex exhibit the same 
resistance to heat, and their diastatic actions are iodiienced in the 
same manner by certain electrolytes and by certain substances, such as 
lactalbumin and lactoglobulin, which accompany the substances on 
which they act. A study of thcss enzymes obtained from Funis eciriea 
and Broumneiia papyrifera shows further that their diastatic actions 
obey the same laws of mass, time, and temperature, and their varia- 
tions in intensity, seasonal for the same plant or individual for the 
game period, are strictly parallel. From these results the author 
maintains that rennet, casease, and trypsin from the same latex are 
bat three difierent or successive aspects of the same diastase, coagulat- 
ing the milk and carrying the hydrolysis of the casein and the fibrin 
to the formation of amino-acids. The characteristics distinguishing 
the three proteolytic actions of the latex are due to differences in the 
action of calcifying and decalcifying salts, acids, and bases on the 
coagulation and diastatic digestion of milk. The proteolytic ferments 
of the latex belong to two groups, the one having for type the proteo- 
lytic disastaae of Ficus carica and the other that of Broussonetia 
pftjnftra, the former being inactive towards milk, whilst the latter 
are active. W. 6. 

Action of Hydrogen Chloride on a Diastase Preparation 
which had been Altered by Heating. IX. Theodor Panzer 
{Zeitsck. physiol. Chem., 1913, 86, 322— 339).— A diastase preparation 
of which the activity had been destroyed by heating was rendered 
slightly active again by treatment with dry. hydrogen chloride and 
subsequently removing this in a vacuum. It is considered that the 
original active groups in the enzyme have not been restored by the 
icid, but that this has attacked other atomic groupings, which bwome 
active as enzymes when the hydrogen chloride is removed. 

E. F. A. 

Identity qf the Hydrolytic and the Synthetic Activities of 
Emile Bousqoelot and Marc Beidel (J. Pharm. Chim. 

13, [vii], 8, 15 — 19). — Emulsin hydrolyses the /S-glucosides of the 
acohols and causes the combination of dextrose with the alcohol to a 
P-g ucoside. Both these reactions are incomplete, and there is a 
en ency to attain an equilibrium. The position of this equilibrium is 
in ependeut of the quantity of^emutsin added and of the temperature, 
It vanes with the strengthmf the alcohol and with_the amount of 
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dextrose present. It is shown experimentally that in a solution 
containing 30'2% by weight of methyl alcohol, and equivalent quantj 
ties of dextrose or /S-glacoside together with emulsin, the rates of 
hydrolysis and synthesis are the same, and the same point of 
equilibrium is reached from both directions. The probability of 
emulsin acting synthetically in plants is emphasised. E. F A 

I 

Reversibility of Enzyme Action ; o-Qluoosidaee and 
a-Methylgluooside. 6mile Boorqoelot and Smile Veudok 
Pharm. Chim., 1913, [vii], 8, 19 — 21). — Bottom yeast extract was 
allowed to act in solutions containing 20 grams per 100 c.c. of methyl 
alcohol and equivalent quantities of dextrose or a-methylglucoside 
In about twenty-nine days both solutions had the same rotatory power 
indicating that the same equilibrium is attained starting from either 
end. E. E, a, 

The Rennin Coagulation of Milk from a Colloid Chemical 
Standpoint. Jeeomb Alexandee {Eighth Inter. Cong. Apf>. Chen 
1912, 6, 12 — U). — Silver nitrate gives a clear silver chloride sol in 
presence of fresh lactalbumiu, but, after digestion with pepsin, lictal- 
bumin does not exert the influence of a protective colloid. The action 
of acids or rennin on milk is thus to destroy the colloidal protection 
of the laotalbumin for the unstable, irreversible suspensoid, casein 
(compare A., 1910, i, 530). J. C. 1?. 

New Function of the Catalyst termed “ Peroxydase " and 
the Biochemical Transformation of Oroinol into Orcein 
Jules Wolfp (Eighth Inter. Cong. App. Chem., 1912, 26, 417—419, 
Compare A., 1912, i, 928). — Experiments are described which show 
that dilute solutions of orcinol are slowly oxidised by ammonia with 
production of orcein. This action is greatly accelerated by peroxydase, 
the effect of which is to promote the formation of the colouring matter 
rather than to increase the amount of oxygen absorbed, E. 0, 

The Catalase of the Liver. Leonok Miohaelis and H, Pecs 
STEIN { Biochem . Zeitsch , 1913, 53, 320—355). — The ferment solution 
employed was a highlydilnted extract of calves’ liver, and hydrogen 
peroxide was used as the substrate. The course of the action was 
followed by determining the rate of destruction of the peroxide by 
titration with permanganate solution. It was found that for the 
catalase reaction, the ordinary equation 4>.(=/(a:), where $ is the 
quantity of the ferment, t = time of action, and J[x) a characteristic 
function of the ferment, does not hold, but must be replaced by the 
equation $".(=/*, in which n is of the approximate value of 1'36, but 
varies slightly during the course of the reaction. The deviation from 
the ordinary law is due to the fact that the ferment is acted on by the 
hydrogen peroxide, as its action is weakened by previous treatmeet 
with this reagent. Oxygen itself does not act, and the same results 
are obtained when the reaction is carried out in a current of hydrogM 
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jin a corked flask. As determined^by the wandering of the ferment in 
^ electrical field, where the [H] concentration was varied by different 
^cetatc mixtures, the isoelectric point of the ferment was found to be 
I'Sl.lO"®’ T'l® f®*'® ferment action was determined in low salt 
concentrations (acetate mixtures) with varying hydrogen-ion concen- 
trations. By the graphical methods already employed by Michaelis 
and his pupils, the amounts of ferment active in solutions of different 
liydrogen-ion concentrations were determined. The optimal condition 
cl acLion is attained just after the hydrogen-ion concentration becomes 
less than the isoelectric point of the ferment. The conclusions drawn 
jie that catalase is an ampholyte with the acid dissociation constant 
« 68x10'®, and that the catalytic action on hydrogen peroxide is 
dee to the anions and electrically neutral particles. Neutral salts 
inhibit the action (hence all the experiments on the effect of the 
[I]' concentration _ were carried out with very dilute acetate 
mixtures). The inhibitory action is more marked in the neighbour- 
hood of the isoelectric point than in more acid solutions, The conclu- 
sion is drawn that the anions of the salt exert the chief action, and 
affect chiefly the electrically neutral particles of the ferment. The 
order of the inhibitory action is SO, > Cl > acetate > NO j. S. B. S. 

Constitution of the Merouriated Products of Acetylene. 
Wilhelm Manchot and Julius Haas (Amtalen, 1913, 399, 123—154). 
— Piienyiacetylene and an excess of aqueous mercuric chloride at 
47-50“ yield a substance, C^HrjOjClsHgj or CijHijOjCIsHgj, in 
which the mercury is very firmly held. It does not react with aqueous 
sodium hydroxide or ammonia, but yields mercuric sulphide by treat- 
ment with ammonium sulphide. By treatment with dilute hydro- 
chloric acid, it yields phenylacetylene and acetophenone. This 
decomposition indicates that the substance is an additive compound 
oi an acetylene, not a merouriated ketone, and consequently the 
constitution may be Hg(C:CPh)j,2HgCl2,HgO,HgCl-OH, which is 
supported by the tact that the same substance is produced by the 
action of an excess of aqueous mercuric chloride on mercury phenyl- 
acetylide in the presence of a little hydrochloric acid at 50°. 

A similar substance, CjjHjjOBrjHgr, is produced by the interaction 
cf phenylacetylene and aqueous mercuric bromide at 50°. It also does 
not react with sodium hydroxide or ammonia, yields mercuric sulphide 
by treatment with ammonium sulphide, and is decomposed by hydro- 
chloric acid to form acetophenone and phenylacetylene. Probably, 
therefore, its constitution is Hg(C:CPh)j,2HgBrj,HgO. Both of these 
substances, suspended in chloroform iu a freezing mixture, absorb a 
large amount of bromine 7 ultimately, however, hydrogen bromide is 
evolved. 

Piperonylacetylene reacts with mercuric chloride and bromide to 
form substances which are analogous to the preceding, but which yield 
only acetopiperone by treatment with hydrochloric acid. This is due 
0 the fact that the piperonylacetylene which is initially formed unites 
with water with extraordinary ease in the presence of hydrochloric 

Since the preceding substances are additive conjpound.s of acetylenes. 
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it is probable that the substance obtained by the aetion of acetyl 
itself on aqueous mercuric chloride is an additive compound, not”' 
mercuriated aldehyde, C(HgCl)j-CllO, as suggested by Biltz an! 
Mumm. The latter view is almost certainly incorrect, because tt 
substance exhibits the reacliora of mercurous and of mercuric saltj 
The substance, which is also obtained from mercury acetylide irj 
aqueous mercuric chloride, yields only acetpldehyde by treatment wit], 
dilute hydrochloric acid, but is decomposed by ammonium sulphiijg t 
form acetylene and acetaldehyde. Probably, therefore, its constitp” 
tion is OjHg,HgCl 2 ,HgCI,HjO. A substance, exhibiting propertie 
similar to those of the preying substance is obtained from acetylen* 
or mercury acetylide and an excess of aqueous mercuric bromide. 

It is evident from the behaviour of the preceding mercury 
compounds that mercury can be retained very firmly in an organic 
compound without necessarily being attached to carbon in the place of 
hydrogen atoms. q o 


Phyiiologioal Ohimistry 


A Calorimeter for Small Animals. Frasz Tangi, (limkm. 
ZtUsch., 1913, 63, 21 — 35). — 'Jhe calerimeter is constroefed on tke 
compensation principle. Two exactly similar cylinders of copper, 
each insulated in a Dewar flask, are connected with one anotiet 
by constantan wires, so as to form thermoelectric couples, and a 
Broca galvanometer is placed in circuit between the two, se as to 
indicate any diflerences of temperature between them. The ivlwle 
apparatus is immersed in a large thermostat. The animal is placed 
in one cylinder in a cage, and the other cylinder contains a similar 
cage without an animal. The heat produced by the animal in 
one cylinder is approximately compensated for by the passage of a 
known electric current through the other, which produces an 
experimentally measurable quantity of heat. The small differences 
of heat in the two cylinders can be measured by the defle.dons 
produced when the galvanometer is thrown into the circuit. The 
galvanometer deflexions can be calibrated by passing two measured 
but slightly different currents through the two cylinder.!. The 
total heat produced by the animal is therefore calculated betj: from 
the compensation current and the galvanometer readings; the 
calorimeter can also serve as a respiration calorimeter, by the 
analysis and measurement of the air led in (which is first carefully 
warmed to the temperature of the thermostat by a long passage 
through pipes immersed in the water it contains), and the analysis 
of the expired air, in the usual manner adapted for such calori- 
meters. Illustrations in the text indicate the exact method of 
construction of the apparatus (compare A. V". and Miss Hill, this 
vol., i, 666). S. B. S. 
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j)je Besponse of the Respiratory Centre to Carbon 
nioxiile! Oxygon, and Hydrogen Ion Concentration. J, M. H. 

Claodb E. Douglas, John S. Haldane, and F. G. Hobson 
ij 1913, 46, 301”-318). — A rise of 0*2% or 1*6 mm. in the 

pressure of carbon dioxide in the alveolar air doubles the pulmonary 
ventilation. A corresponding diminution causes apncea. The 
alveolar oxygen pressure can be varied within wide limits without 
affecting the excitability of the respiratory centre to carbon dioxide. 
Summation of inhibitory vagus stimuli plays no part in causing 
apntea in man. What the respiratory centre really responds to 
/the balance of hydrogen ion concentration in the blood. This 
balance is exquisitely regulated, probably for the most part by the 
liidneys. ' W. D. H. 

Bespiratory Mechanism In the Duck. J. B. Oke and 
AiEXAKDEK Watson (J. Physiol., 1913, 46, 337— 348).— In the duck, 
carbon dioxide in the inspired air acts inhibitingly on respiration. 
Lack of oxygen is stimulating to the respiratory rhythm. The 
vagus nerves probably play an essential part in the maintenance 
of respiratory movements. W. D. H. 

The Influence of the Cerebrum on the Metabolism of Energy 
and of Matter. Kabl Hannemann (Biochetn. Zeitich., 1913, 53, 
JO— 99).— The experiments were carried out on frogs, the respiratory 
erchanges of which were measured in chambers made according 
to a method described in the text, from ordinary laboratory 
desiccators. These exchanges were measured in the cases of intact 
animals, and animals from which different parts of the brain had 
been extirpated. It was found that the extirpation of either the 
whole brain, or only the large liemispheres, or the optic lobe led 
. to a considerable increase in the gaseous exchange, lasting for 
leveral days. Both tlie oxygen consumption and the carbon dioxide 
output were increased, especially the latter, which was not so 
much increased, however, when only the hemispheres were removed. 
The increase in the gaseous exchanges is accompanied by an 
increased heat production, which was measured in a Tangl calori- 
meter. S. B. S. 

The Influence of Narcoeis on the Gaseous Metabolism of the 
Brain. Feanz G. Alexander and Stephan Csebna QSiueimn. Znlseh., 
1913, 53, 100— 115).— Dogs were used for the purpose of the 
experiments. They were tracheotomised under ether narcosis, 
liiradin was injected into the jugular vein and the femoral artery, 
and the sinus longitudinales was laid bare for the purpose of 
collecting blood samples. By means of blood-gas analyses, the 
gaseous metabolism could he determined when the animal had 
recovered from narcosis, and when it was under the influence of 
various anesthetics. The rate of blood-flow was measured by 
Barcroffc s method. It was found that the specific gaseous exchanges 
01 the blood were considerable, the oxygen consumption of this 
organ being about 0*36 c.c. per gram per minute. During 
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narcosis the gaseous metabolism sinks considerably — from 60 to gm; 
according to depth of the narcosis. With ether, the carbon dioxi/ 
output diminishes less than the oxygen consumption; the reverse 
is the case in morphine narcosis. The action of various narcotics 
is different, and this fact must be taken into account in all theories 
dealing with the phenomenon. In narcosis with magnesim 
sulphate, the higher centres of the nervous system are the last 
be paralysed. The actual narcosis is preceded by a stage of 
excitation, during which the gaseous metabolism of the brain is 
increased. S, B. S. 

Blood-lipoide and Phagocytosis. B. Stobee {Biochem. Ztxtseh 
1913, 53 , 493 — 500). — The addition of cholesteryl esters of oleic 
and palmitic acids inhibits phagocytosis in vitro, and with the latter 
substance also in vivo, when the blood is withdrawn (from cats) 
half an hour after the injection. Owing to the rapidity with which 
clot formation takes place, experiments could' not be extended 
beyond this period, and for the same reason no in vivo experiments 
were possible with the oleic acid derivative, which very readily 
renders the blood so clottable that it clots directly on opening the 
veins. The inhibition is not removed by mixing the cholesterol 
derivatives with lecithin, as is the case with free cholesterol, 
Cholesteryl benzoate and acetate are without action on phagocytosis, 
in which substances the free hydroxyl group no longer exists, and 
to this group is ascribed the inhibitory action of cholesterol and its 
derivatives on phagocytosis. Wright’s theory of opsonins is discussed, 
and it is suggested that the opsonic index is not due to specific 
opsonins, but rather to the different states of the lipoids in the 
blood. S. B. S. 

The Effect of Fatty Acids and Soaps on Phagocytosis 
Habtog J. Hamburger and J. de Haan {Ptoc. K. Akad. Wtknitk. 
Amettrdam, 1913, 15, 1290— 1297). —Propionic acid itself diminishes 
phagocytic action (as determined by Hamburger’s charcoal method), 
whereas sodium propionate increases it, within wide limits of con- 
centration of the salt. The former action is to be ascribed to the 
hydrogen ions, whereas the latter action is due to the action of 
the salt on the surface tension of the water. This constant ii 
diminished, and this facilitates the pseudopodial action of the 
phagocytes. This action of sodium propionate and soaps is to be 
distinguished from the action of fatrdissolving substances, which 
exert their action owing to the fact that they dissolve in lipoids. 

S. B. S. 

The Blood of Ascidians. III. Mabtin Henze (Zetei pAysini- 
Ckem., 1913, 86, 340— 344).— The author’s previous work has shown 
that organic vanadium compounds occur in the blood-corpuscles of 
Pballusia, and that these celk have an acid reaction due to sulphuric 
acid. It is now shown that vanadium also occurs in the blood 
of other ascidians (4. mentnla, A, fnmigata, Ciona intesl'MbSt 
and Diazonia violaceo); in Cynthia •papllosa its presence is 
uncertain. 
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Jlucb of the present paper deals with the kinds of blood- 
corpwcle found, and their reactions with staining fluids. The 
nature of the pigment in the red cells of Aseidia mentula is uncer- 
tain; it is “ot ^ and is insoluble in all common reagents. 

W. D. H. 

The Application of the Second Law of Thermodynamics to 
processes in the Arumal Organism. Julius Biaon and Michael 
P6wnyi (fhoeAem. Ztitsch., 1913, 53, 1 — 20). — A knowledge of the 
changes of free energy in the animal organism can be arrived at 
by the application of Nernst’s heat theorem. These cliauges of 
tree energy were calculated for the individual products taking part 
ill nietabolism. It was found that the changes correspond very 
nearly with the heat production. The results indicate that the 
proces.ses in the organism take place in accordance with the second 
law of thermodynamics only when the organism does not work with 
absorption of heat. The thermodynamical efficiency of mechanical 
work and of fat- synthesis from sugar was calculated, and the 
trustworthiness of the theory from the point of view of the second 
law was confirmed. g_ g 


The Influence of the Character of the Nutrition on the 
Metabolism During a Succeeding Period of Starvation. 
ABimiB Schlossmann and Hans Muescuiiauseh (Biochm. Ztiuck, 
1913, 53, 265— 299).— Dogs were starved for some days, and then 
fed with different diets, in one case containing large amounts of 
fats, in another large amounts of carbohydrates, and in a third 
case, chiefly proteins. When the animals had attained their 
original weights again on these diets, a short period of starvation 
was interposed, during which the metabolism was investigated by 
the ordinary methods. As a result of these and earlier experi- 
ments, the conclusion was drawn that the metabolism during a 
period of starvation in both man and dogs depends to a large 
extent on the character of the nutrition ingested in the foregoing 
period, and this influence can be demonstrated even whin the 
eSecte of the last meal taken have varished. The organism has 
got accustomed to the utilisation of either fats, carbohydrates, and 
proteins, and the habit thus acquired still lasts even when the 
animal is deprived of food. This influence is demonstrated chiefly 
by the respiratory quotients, which remain similar during starvation 
0 those obtained during the period of feeding. The influence of 
lat diet lasts longer than that of the carbohydrate diet, as the 
leserve glycogen is soon used up. Thus, in the case of the dog fed 

”1! 1 no? second day of starvation 

atout a0% of the calories are derived from the fat, and 3% from 
car ohydrates. In the case of the carbohydrate-fed dog, on the 
J starvation 21% of the calories are derived from 

““'y 8% 

b < 1 ,™ “hydrates and 79% from fats. The organism can therefore 
lamed to adapt itself to various diets. S B S 

: VOL, CIV. i. g ^ • 
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The Action of Carbohydrates on the Energy Metabolism. 
Paul Hari (Biochtm. Zdtsch., 1913, 63 , 116 — 139). ^Theeiperimej,jj 
were carried out with the employment of the Tangl_ respiration 
calorimeter, and both the heat production and the nitrogen and 
carbon metabolism were investigated at the same time. IVhen 
dextrose was subcutaneously administered to mice in 10% solution 
in 'quantities corresponding with 10 grams) per kilo, of body-weight’ 
it caused a rise in the heat production of 8 — 13’2%. In quantities 
of 28—32 grams per kilo, of body-weight, when administered to 
starving rata, it caused a rise of 28 — 29'9%. This rise can he 
partly explained as a result of sugar intoxication. The heat thus 
produced is chiefly lost by radiation when the sugar is administered 
in concentrated solutions, hut chiefly by water evaporation when 
given in dilute solution. S. B, S, 

The Biochemical Synthesis of the Fatty Acids. (Miss) Ida 
SMEDLEvaod (Miss) Eva Lubrzvnska (Biochetn. J,, 1913, 7, 364—371), 
— The hypothesis that pyruvic ac'd formed in the body from 
carbohydrates is the starting point for the synthesis of the fatty 
acids, is supported by a number of pieces of evidence, and 
equations are given to represent the series of reactions which occur 

W. D. H. 

Fatty Acid Eaters of Dextrose. W. B. Bloos {Eighth Inter. 
Cong. App. Ohm., 1912, 19, 29— 36).— Attention is called to tlae tact 
that fats are not completely metabolised in the absence of carbo- 
hydrates, as is witnessed by the fact that such products as 
0-hydroxybutyric acid, acetoacetic acid, etc., are excreted during 
starvation. The .suggestion is made that sugars may act cata- 
lytically in the de.struction of the fats in the animal body. It 
was therefore of interest to prepare dextrose esters of fatty adds 
and to investigate their action when administered to animals, 
These esters were prepared by the interaction of the acid chloride 
on dextrose in pyridine solution, and a preliminary account of 
several such esters is given, ' They readily form colloidal solutions 
with water. For pliysiological experiment a mixture of the esters 
prepared from tlie fatty acids of cocoa-nut oil was employed. 
When administered to cats by the mouth, these esters are readily 
absorbed (up to more than 80%). They do not appear to be 
adapted to administration either intraperitoneally or intravenously. 
In the former case, they act as an irritant foreign substance, and 
in the latter case they can act injuriously, even producing death 
of the animal 8. B. S- 

Is Inulin a Glycogen Former 1 Alfred Oppenbeim {CIm. 
Zenir., 1913, ii, 371; from Zmtr. Physiol, 1913, 27 , 264 — 267).— 
Rabbits freed from glycogen by injections of strychnine were fed 
with inulin. Some glycogen was formed in the liver, and a good 
deal in the muscles. Since, feeding with Isevulose leads to the 
formation of glycogen in the liver, it is assumed that most of the 
inulin administered pa-ises the,;iver ai d is converted into glycogen 
in the muscles. E- E. A. 
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A.ction of the Digestive Jaioes on Alioyclio Compounds 
JUHO Hamalainen {Chem. Ztnlr., 1913, i, 2052 ; from Skund. Arch, 
fhysiol, 1913, 29, 60— 67).— When alicyclic compounds are shaken 
for ten hours at 37^ with gastric juice, they become partly 
hydrated the hydrocarbons the most easily, and the ketones the 
least so. Menthene, limonene, terpinolene, pinene, nopinene, and 
dihydrocarveol give rise to menthanol, terpin, terpineol, etc. duly 
terpinene and fenchene proved resistant. E. y, \ 

Influence of the Melting Point of Non-emulsifled Pats on 
their Rate of Disappearance from the Stomach. A. von Fejer 
(£ iWi8f». ZtiUch., 1913, 53, 168 — 178). — Vanious fats were mixed 
^ith a standard diet and administered to dogs. After a given 
interval these test-meals were quantitatively removed from the 
stomachs by a form of stomach-tube, which is described and 
illustrated in the text, and the fat content of the vomit was then 
analysed. It was found that the higher the melting point and 
viscosity of the fat, the more slowly it disapjieared from the 
stomach. The fats, after emulsification with food, disappear more 
rapidly than when administered in a non-emulsifiod form. When 
not administered witli foods, these disappear even more slowly 
still, with the exception of the liquid olive oil. Fats also inhibit 
the disappearance of the othir food constituents from the stomach, 
and the more viscous fat-s exert the greater inhibitory action in 
this respect. A fat added to foods readily separates from other 
food constituents in the stomach, and is afterwards digested 
independently of them in the intestine. S. B. S. 

The Influence on Nitrogenous Metabolism of Feeding on 
Sodium Nitrate. Eeich Gbafe and II. Wintz (Zntsch. physiol Chtm., 
1913, 86, 283 — 314). — Experiments on dogs and pigs are recorded 
with sodium nitrate similar to those previously published in relation 
to ammonium salts. In one of the four experiments there was no 
letention of nitrogen; in the other three, from 10—15% of the 
nitrogen was retained. Large doses exert a toxic action and 
increase the output of nitrogen. Ily'potheses are advanced to 
explain the retention of nitrogen. W. D. H. 

Utilisation of Individual Proteins by Man as Influenced 
by Repeated Pasting. Paul E. Howe and Philip B. Hawk 
(Eighth Inter. Cong. App. Chem., 1912, 19, 145— 147).— The method 
of experiment was to administer to the same individual after a 
two days’ fast, a standard diet containing 12'12 grams of nitrogen 
and 2500 cal. of energy. This diet was continued for two days, 
and was then increased for another two days, so that 1818 grams 

f®^st then suc- 

e , and was followed by another five days of feeding with the 
9 antities given above, but with nitrogen from another protein. 

J a eruation of two fast days and five feeding days, in which 
cns proteins were employed, the dietetic values of the latter 

3 y 2 
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could be ascertained. The moat efficiently utilised proteins wejg 
found to be meat and gliadin, of which 97'5% was absorbed 
followed by plasmon, milk, and “ standard ” diet. The substances 
most efficient in maintaining a nitrogenous equilibrium (in botli 
cases under the conditions of experiment, positive) were, however 
meat and milk. It is noteworthy that in both cases the proteins 
were of animal origin. I S. B. g. 

Nuclein Metabolism. Max Dohrn (Zeitsch. p'njml. 

1913, 86, 130— 136).— The results of an experiment in which li) 
grams of nucleic acid were consumed in addition to a diet consistinj 
of bread, 300 grams; butter, 80 grams; apples, 250 grams; eggs, 
200 grams, and milk, 2 litres, showed that the nitropn in the form’ 
of carbamide is not increased during the nucleic acid period. The 
nitrogen in uric acid increased 50%, or 9'7% of the nitrogen in 
purine bases. The rest of the nitrogen as purine bases was not 
recovered. The phosphoric acid increased considerably, the amciint 
found in the urine and faeces exceeding the amount .supplied by 
0'76 gram. The results indicate that almost all the nucleic acid 
underw'eut cleavage before resorption, And that the slight increase 
m uric acid is due to resorbed bases. N. H. ,1. M, 

The Action of the Iron in Blood-powder on the Iron 
Metabolism when this Product is Administered to Animals. 
Julius Groii {Diochtm. Zeittch,, 1913, 53, 266—258), — By the 
addition of blood-powder to a standard diet administered to pigs, 
no alteration was' caused in the iron balance in the animal, the 
additional iron from the blood ingested being excreted in the 
faeces. S, B. g. 

The Localisation and Detection of Peroxydases in the 
Digestive Tract. Artbub Scheunert, Walter Grimusr, and 
Peter Andrvewskv {Biochtm. Zeitsch., 1913, 53, 300 — 319)— .1 
trustworthy oxydase reagent is guaiacol tincture, to 100 c.c, ol 
which have beeii added O'l - 0-2 c.c. of 3% hydrogen peroxide solu- 
tion. This reagent is capable of detecting an oxydase in milk, 
saliva, etc., which contain a peroxydase, but not with blood, unless 
a superoxide solution, such as turpentine oil, ethyl hydroperoxide, 
etc., is also added. Rothenfusser’s reagent (p-phenylenediamine 
+ guaiacol) and the potassium iodide-starch reagents are not 
trustworthy for the detection of oxydases. The extracts of tonsils 
contain no oxydase, the sublingual glands contain large quantities 
of the ferment, whereas the submaxillary and parotid glands vary 
largely as to oxydase content in diSerent animals; the same 
is true with reference to the mucous membrane of the stomach and 
the small intestine. Liver extracts are free from substances gwwg 
the blue reaction with guameum tincture. Furthermore, tlie 
ferment giving this reaction is not identical with the termeii 
causing the oxidation of formic acid, as several tissues give on 
reaction, but not the other. The guaiacol peroxydase of the si 
maxillary gland of the ox possesses a considerable but 
resistance to digestion with trypsin. 
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fluorine in the Animal Organism. III. Brain, Glands, 
jiusclee, Blood, Milk, Excretions. Arhand Gautier aud Paul 
ClacsmASN (Conipt. rind,, 1913, 157, 94 — 100. Compare this vol., i, 
677, 789). Like phosphorus, fluorine exists in all animal organs 
jnd tissues, but in very varying proportions, the dental enamel 
having the highest content, 180—118 mg. per 100 grams of dry 
matter, and the muscle the lowest with 0'6— O'lS mg. per ’lOO 
grams. There is a fairly constant relation between the phosphorus 
and fluorine contents of the various organa, except in the case of 
the incompletely formed organs of young animals, the excretions, 
the dental enamel, and the blood. Tlie fluorine increases with 
the phosphorus without being directly proportional to it. In the 
same organ the quantity of fluorine varies greatly with age. Tt 
increases generally up to the adult age, and then diminishes as the 
organ begins to degenerate. Muscular tissue is remarkably poor 
in fluorine. The fluorine content of human milk is very low, but, 
as in the case of phosphorus, it is about four times as great in 
cow’s milk. About 1 mg. of fluorine per day is excreted by man, 
and since the amount of fluorine supplied by the food greatly 
exceeds this, the difference must be due to epithelial desquamatiouv 
loss of hair, growth of nails, etc. \V. G. 

The Lipooytic Constant. Content of the Tissues in 
Phosphorus- containing Lipoids. Andre Mater and Georges 
ScHAErFEa(C'omp<.r«nd.,1913, 157,156—159. Comparethisvol.,i,424). 
—In different individuals of the same species tlie content of 
phosphorus in the lipoid form in a given organ is practically 
constant, but it varies from tissue to tissue in the same animal. 
For different animal species the values found for a given organ are 
very close. Tliia phosphorus content of the different orgaL does 
not seem to vary during inanition, hut ratlier appears to be the 
measure of a fundamental and permanent constituent of the cells. 
In certain cellular types the ratio, fatty acids/phospliorus in lipoid 
form, is remarkably constant, but in certain organs, for e.xample, the 
muscles, the ratio has a value pointing to the presence of reserves 
of neutral fats in these organs. The content of a fresh tissue in 
phosphorus, in lipoid form, is characteri.stic of tlie tissue. Tn all 
the species examined the order of the different organs witli respect 
to their phosphorus content relative to their fresh weight is the 
same, and this indicates that this content is proportional to the 
physiological activity. IV, (j 

The Application of Calorimetry to the Measurement of the 
Work of the Kidneys. Franz Tanol {fHodm. Ziitsch., 1913, 
63, 36— 40).— The energy metabolism of the kidneys was estimated 
hy determining the heat production of rats placed in a calorimeter 
both before and after the extirpation of the kidneys. This was 
oirad to amount to 8'2% of the whole energy production of the 
cdy, and about 0'75 cal. per gram of kidney. This is the same 
as tat found in the dog. Direct calurimefric measurements yield 
® same results as those obtained by Barcroft’s method in the 
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analysis of fcho blood gases, and the author’s own methods in 
measurement of respiratory exchanges in curarised animals. 

S. B. S, 

The Magnitude of the Work of Diseased Kidneys, Stiphak 
C sBSSA and G. Kblemen {Sioehem. Zailsch., 1913, 63, 41— 88), -Tie 
resp'iratory method of Tangl was employed m these researches, the 
respiratory exchanges of the animal being measured both before 
and after extirpation of these organs in animals which had been 
treated with renal poisons. These results were compared with those 
obtained in the normal (unpoisoned) animals. Dogs were used in 
the experiments, and the following poisons were employed : urany] 
acetate, potassium cantharidate, potassium dichromate, Experi- 
ments were also carried out on animals, in which the blood-supply 
to the kidneys had been ligatured- It was found that the work 
of the diseased kidneys was greater than that of healthy ones, the 
oxygen consumption and carbon dioxide production both being 
larger. Only when the poison had been sufBciently powerful to 
produce anuria were these factors below normal. When the kidney 
.,york is increased, both the absolute and relative carbon dioxide 
production is greater than normal in diseased kidneys. By injury 
to the parenchyma of the kidney tissue produced by the stoppage 
of the circulation, the gaseous metabolism in the other organs is 
also increased. S. B, S. 

The Magnitude of the Work of the Spleen. Fritz VERziR 
(Bioe/um. 2iiuA., 1913, 53, 69— 79).— No alteration can be detected 
with certainty in the respiratory exchange after extirpation of 
the spleen of curarised dogs. By the direct measurement of tie 
gaseous exchange in the blood passing through the spleen of cats 
by Barcroft’s method, the oxygen consumption was found to be 
0‘05 c.c. of oxygen per gram per minute. This is about the same as 
that of the resting submaxillary gland or anuric kidneys, according 
to the researches of Barcroft. Dextrose, intravenously injected, 
and soluble starch are readily burnt up in the body, even after 
extirpation of the spleen. S. B. S. 

The Changes in the Chemical Constitution of the Animal 
Body After Extirpation of the Spleen, Testis, and Thyroid. 
Kabl Dbooe {PJluger's Ardiiv, 1913, 152, 437 — 477).— De 
experiments were performed on dogs during the suckling period. 
Extirpation of the spleen delays growth, but whether this <■> the 
result of removing the organ or of the operation of laparoto.ny is 
uncertain. An increase of total ash (especially in calcium and to 
a smaller degree in phosphoric acid) was the only chemical change 
in the body noted. Extirpation of the thyroid does not affect 
growth, and causes a decrease in total ash. Extirpation of the 
testis does not affect growth, and a small decrease in the phosp lonc 
acid of the ash occurs. Water, fat, fat- and ash-free substance, 

and proteins are not affected in all these classes of 

‘ W. B. u. 
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jlusole Chemistry. IV (Addendum). The Muscle Tissues 
f some Sea Animals 'when Dried by Heat. Giuseppe Boglia 
° j A. CosTANTiNO {Zeitsck phytiol. Chem., 1913, 86, 137— UO. 
Compare this vol., i, 219). — When dried at 100 — 102°, the muscle 
tissues of e™® animals lose substances having an alkaline 
action, produced by the decomposition of extractive substances. 
At a temperature of 110 — 112°, acid substances are lost. ’ 

In the case of ScyUium eatulus it was found that the loss is 
1,'eflv to be attributed to ammonia, produced by the decomposition 
‘^afhamide. N. H. J. M. 

Catalase in Progs' Muscles. ' Eihak Hammybsten (C/uim. Zentr., 
1913, ii i Skand. Arch, Physiol., 1913, 29, 46 — 69). — 
The action of a number of products of normal metabolism on the 
system catalase-hydrogen peroxide is investigated in a specially 
ipvised apparatus, frogs’ muscles being used as the source of 
enzyme (compare Santesson, A., 1908, ii, 1061; 1910, ii, 331). The 
addition of creatinine causes a rapid increase in the rate of action 
at first; subsequently it falls owing to the using up of the peroxide. 
Creatinine decreases the rate of change similarly to Siegfried’s, 
“phosphor-meat acid.” Choline hydrochloride and muscarine 
platinichloride have a direct harmful action on the enzyme. Acetr 
aldehyde likewise lowers the activity, but reacts with hydrogen 
peroxide, fixing oxygen. Carbamide and alcohol arc without effect. 
The muscle enzyme was more active in .Inly and August tlian 
during December to June. When several suhsianccs act at once on 
the enzyme, the rate of change curves lie between those of tlie 
several constituents. H. P. A. 

Influence of Various Substances on the Gaseous Interchange 
of Surviving Frog's Muscle. XI. Action of Aromatic and 
Other Cyclic Compounds. Tobsten Thuxbero(C'A«h. Zcnir., 1913, 
i, 2054; horn Skand. Arch. Physiol., 1913, 29, 1—28. Compare A., 
1911, ii, 66, 627). — The behaviour of a number of benzene 
derivatives on the gas exchange of surviving muscles is described. 
Monobasic carboxylic acids, such as benzoic acid and the toluic 
acids, lessen the exchange; hippnric arid heiiaves similarly, but is 
weaker. The introduction of a second carboxyl group overpowers 
the adverse influence of the first. Phthalic acid is hardly poisonous, 
iiophthalic and terephthalic acids are slightly more so, and mellitic 
acid is very slightly poisonous. 6-Pheiiylpropionic arid is as 
poisonous as phenylacetic acid. When the carboxyl group is in 
an unsaturated side-chain, the adverse effect on the exchange is 
much increased; this is exemplified by the behaviour of cinnamic, 
aiiocinnamic, /3-benzylidenepropionic, phenylprnpiolic, and phenyl- 
malonic acids. The salicylic acid grouping is more poisonous than 
the benzoic add grouping. The para-compound is the least 
poisonous of the three hydroxytoluic acids. Anisic acid as a 
methoxy compound is less poisonous than ;)-hy<Iroxybenzoic arid. 
The presence of several hydroxy-groups does not greatly alter the 
sction of the aromatic acids. The phenol-alcoholic acids, for 
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example, mandelic and phenylparaconic acids, are almost withojt 

Phenols are less poisonous than benzoic acid. It is considered 
that the benzene ring as such has a poisonous action on certain 
constituents of the cell concerned in the normal^ respiratory process. 
Nitration, as in mono- and di-nitrobenroic acids, has little effect 
on* the physiological action; sulphonatton lessens the poisonous 
character of the ring. On the other hand the hydrated sir- 
membered ring in inositol and camphoric amd is inactive. Ttj 
introduction of nitrogen into the ring, as in picolinic, nicotinic, and 
quinolinic acids, also counteracts the poisonous effect. Quinoline, 
which contains both pyridine and benzene nuclei, is strongly 
poisonous. Five-ring compoui'ds are moderately poisonous. 

B. P. A. 


Organic Bases in the Boe of Herrings. Kiyohisa Yoshimcba 
{Ztitsch. pkysid. Chtm., 1913. 86, 174-177).-The dry matter 
('92*093'?o) of the herring roe had the following composition: total 
N 12-063; crude fat, 1-253; total P, 0-602; P as lecithin. O-2C0; 
Nas proteins, 0-601 ; N as ammonia and amines, 0-338; N as bases, 
0-244fo One kilo, of the dried substance yielded 0-12 gram of 
trimethvlamine, 0-02 gram of tetramethylenediamme and 0'70 
gram of choline. N. H. ,1, -M. 


The Occurrence of Free Sulphuric Acid in the Mantle of 
Ascidia mentula. Mastw Hrnz® {Zeitidi. physiol. Chm., 1913, 

gg 346) The cellulose mantle of A. montula is acid, and this 

is due to sulphuric acid in the “bladder cells” of the mantle, 
Whether this is related to the acid cells of the blood is uncertain, 
for in Phallum mamiUata, although the blood-cells are acid, there 
is no acid in the mantle. There is less total sulphate m the 
expressed juice of Phalhsia mantle than in the sea-water. The 
amount of chlorides in the two is equal. W. tl. 


Presence of Carbamide in the Invertebrates and in toh 
Excretion Products. Robret Fo^z (Compf. rend, 1913, 157, 
151-154. Compare A., 1912, n, 1203; this vol, i, 327, 432).- 
The author has proved the presence of carbamide jn 
invertebrates and their excretion products, and also in the viater 
inhabited by them for any length of time, as follows ; 

Coelenterata: Actinia, and its products of excretion. 

Echinoderm -. Starfish, and products of excretion. 

Worms: Saugsue officinale, cellular juice, and producis 

“crustecem: Crayfish, cellular juice of the ^ 
flesh deprived of the organs, and of the liver ; also in the p ^ 
of excreron; spiny lobster, ’cellular juice, and excretion produ*, 
shrimp, cellular juice. _ 

Insects: Silkworm, cellular juice; ant, eggs; fly, egg^ 

Molluscs: Snail, entire animal. L shells, 

excretion; mussel, liquid in the shells; oyster, iq ^ 
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(jijjg jieohanism of the Physiological Production of Light ; 

T ,(.iferase,Luoiferin, andLuciferesceine. Raphael I)uB 0 i 8 {j?iyAlA 
j l/gf C(mg, Aj>p. Cheiu., 1912, 19, 83—89) — Phosphorescence in 
" jjjsma is due, according to the author, ^to the interaction of two 
"ubstances, which he has isolated more especially from the 
* olluscular lamellibranch, Pholades dactylm. One of the suh- 
tances, to which the name iueiferin is given, can be extracled 
from the secreting organa by water, after heating to 70°, at which 
, perature it is stable. The other substance, luciferase, is, how- 
ever, destroyed at 60°. By the action of one on the other in the 
nresence of air, a phosphorescence is produced. The luciferase is 
of ferment-like character (oxydase), and it can be replaced by an 
oxidising agent, such as potassium permanganate, and by the blood 
of various cold-blooded animals, such as molluscs and marine 
crustaceans, Solutions of both substances give protein reactions, 
and the Iueiferin contains phosphorus and can be precipitated by 
picric acid. The term luciferesceine is adopted for the fluorescent 
Lhstances in other animals, such as the fire-fly (compare McDer- 
mott, A.. 1911. i, 396). S. B. S, 

Indian Edible Swallows’ Nests. Heinrich Zeller {Zeitsch. 
physiol Chtm., 1913, 86, 85 — 106). — The substance, dried in a 
vacuum, contained 9'43% of total nitrogen, TSS^ of histidine, 
P20°/o of arginine, and 1T8% of lysine. When hydrolysed with 
sulphuric acid, two reducing substances, not identified, were 
obtained, N. H. J. M. 

The Ferments of the Milk Glands and of Milk. Walther 
Gkimmer {Biochem. Zeitsch., 1913, 53, 429— 473),— Both in resting 
and active milk glands proteoclastic ferments are present, which 
can digest the proteins of the glands themselves, but not other 
proteins, such as fibrin, gelatin, egg-white. Glycine, leucine, and 
other products of hydrolysis were formed. Tryptophan was found 
as hydrolysis product of the active, but not of the resting gland. 
The expressed juices, saline extracts, and autolysates of both 
resting and acting glands contain a peptoclastic ferment, which 
can set free tyrosine from milk peptone. Reasons are given for 
supposing that the peptoclast'c and proteoclastic ferment are not 
identical. The active and resting glands contain a monobutyriuase, 
the activity of which is considerably weakened by dialysis. The 
milk glands of the ox and pig possess an amylolytic ferment both 
when active and resting. In the case of the cow, the amylolytic 
ferment is more active in the resting than in the active gland, 
whereas the resting glands of sheep possess no marked amylolytic 
capacity. All glands (expressed juices and saline e.xtract) possess 
a ferment capable of hydrolysing salol, and it is shown that this 
action is not due to the alkalinity of the medium. A guaiacum 
peroxydase was only found in the lactating glands of ruminants, 
tins is apparently not iden-'ical with the ;^phenylenediamine 
oxydase, as no parallelism was found between the two ferments in 
we various glands, etc., investigated. S. B. S. 
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The Qaantity of Alcohol Excreted by the Animal nr.,v • 
Under Various Conditions. IV. The Influence of Dnf 
Bitemal Temperature on the Excretion of Aloohni k® 
Urine and Expired Air; the Absorption of Alcohol from 

V6LTZ and Augost 

(P/aj6r«^rc/itv, 1913, 152, 567— 578. Compare A iqi, ^ 

In doses of 3 c.c. of alcohol per kilo, of nody weight in 8^”’ 

92 to 98% is oxidised in the body; at a low external 
the figure is higher (96% at 16°, and 92% at 26°). A certain^'^’^^*^”'^® 
of alcohol is absorbed from the bladder when the concentl^"'’”®* 
the urine is not greater than the quantity found there 
ingestion. “i™r its 

W. D. H, 

Respiration and Metabolism in Cardio-renal Disease t 
Lewis, John H. Btfpel, Charlbs G. L. Wolf, T. Cotton p''*?* 
Lvans, and Joseph Barcroft {Proe. phynol. Sac 191 i • i ‘ 
J. Physiol.. 46).-The fundamental feetor irs^eh ct t 
increase in the proportion of acids (exclusive of carbon dioxidel f 
the blood. There is a fall in the alveolar carbon dioxide ! . 
meionexy. 

The Combustion of Sugar in Pancreas Diabetes 
VerzAr and A. to.n FfjiIr (Bioehtm. ZtiUek, 1913, 53 14 o_i(! 7 i 
Experiments were carried out on curarised tracheotomised dw 
with the object of ascertaining whether, after extirpation of the 
pancreas, the intravenous injection of sugar still caused a rise in 
the respiratory quotient, which serves as an indication that the 
sugar IS being burnt in the body. Such a rise occurred up to ■ 
fourth day after the operation, after which no sugar was hum „n 
In certain cases, wlien the animal is thus rendered diabetic snnir 
injection causes a rise in oxygen consumption, but in others it dw 
not. Neither by blood transfusion from another animal, nor bv 
infiision of ordinary blood or of blood from the pancreas could 
a rise m the respiratory quotient after sugar injection be brou»lit 
about in depancreatised dogs; nor could any constant chaiwes°iii 
this factor be produced by the pancreatic hormone of Knoivltoii 
Slid fetsoin^, S B S 


Blood-Dissociation Curves in Uraemia. Edward P Poultos 
and John H. Ryffel (Pro€,j?/iysiol, Soc., 1913,xlvii-xlviii ; /. P/iyslol, 
40 ).— Four cases of ursmia were investigated; the alveolar carbon 
dioxide pressure is low (14 to 25 instead of 40 mm.), and tl . blood 
takes up oxygen with difficulty, so that the percentage satiuitioii 
IS from 37 to 43 instead of 52 to 63. The lactic acid of the blood 
was not increased except in one case. The urea in the blood was 
high m all (0’21 to 0;36 instead of 0-03%). The meionexy is not 
due to^ the urea ; addition of urea to normal blood does not cause 
the shifting of the curve. \V. D. H. 


The Influence of Hydroxyl and Garboxyl Q-roups on the 
Pharmacological Action of Nitric Haters. Charles K, Marshall 
Inter. Oonff. Ajyp. Chem., 1912, 19 , 211 — 215 ).— The experi- 
ments were carried out on cats and rabbits with the following 
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, jeg : glycerol dinitrate, glyceryl methyl ether dinitrate, 
ijol tetramethyl ether dinitrate, mannitol dimethyl ether 
“““ 'tfate, mannitol pentanitrate, dulcitol pentanitrate, and the 
'Iric esters of tartaric, citric, and lactic acids, and of their ethyl 
til rs *** found generally that the presence of hydroxyl or 
* thoxyl group® considerably diminishes the vaso-dilating action 
f the ^nitric esters. When compared with completely nitratdd 

1 ohols containing the same number of nitro-groups, most (but 
t all) of *fre esters containing hydroxyl or methoxyl groups are 

'uch les® active. Carboxyl groups diminish the vaso-dilating 
° «r even more than these, and the nitric esters of tartaric, citric, 
acids, after neutraUsation with sodipm carbonate, were 
cmpletely inactive as vaso-dilators. S. B. S. 

The Biological Behaviour of 6-Chloro m-hydroxytoluic Acid. 

[. SiEBURO (Bioehem. Zeitsch., 1913, 53, 259—264). — The 
iibstacce investigated [Me : OH : COjH ; Cl = 1 : 3 ; 4 : 6] acts anti- 
tutically about six times more strongly than phenol, and thirty 
imes more strongly than sodium salicylate. Kobert’s method was 
■mployed, in which milk is mixed with sulphur, and the concen- 
tration of the drug just necessary to inhibit hydrogen sulphide 
(ormation was ascertained. Its antiseptic power was also con- 
lirmed when pure cultures in sterile human urine were employed. 
When administered to man, the acid is relatively non-toxic, and 

2 grama can be tolerated when administered in one dose, without 

evil effects. It is excreted in the form of the sulphuric acid ester, 
which is crystalline, melts and decomposes above 200°, and can 
be synthetically prepared by Baumann’s method, the synthetical 
substance and the substance isolated from urine after ingestion of 
the acid being identical. The acetyl ester is readily hydrolysed 
by ferments contained in beer-yeast, trypsin, taka-diastase, rabbit's 
pancreas, and rabbit’s liver. S. B. S. 

[Pharmacological] Investigation of Two Bromo substituted 
Acidyloarbamides : Bromural and Adaline. Y. Airila {Chem. 
2mlr., 1913, i, 2055 ; from Skani. Arch. Physiol., 1913, 28, 
193 — 277 ). — The pharmacological behaviour of bromural (mono- 
bromoiaovalerylcarbamide), CHMej'CHBr-CO'NH-CO'NH,, and of 
adaline (n-bromo-a-ethylbutyrylcarbamide), 

CBrEtj-CO-NH-CO-NHj, 

has been investigated. In rabbits both behave similarly, adaline 
being the more lethal; they cause a diminution iu the blood 
pressure, but are without effect on the heart. E. F. A. 

Action of Adrenaline on the Bronchioles. Fekderick L. 
Qoiii and W. Legoe Symes (Proc. physiol. Soc., 1913, 
issviii— xxxix ; J. Physiol., 46). — In cat and rabbh, adrenaline 
causes constriction of the bronchioles, but after constriction has 
been established by other drugs, such as curare or muscarine, 
adrenaline then causes dilatation. The following drugs resemble 
adrenaline in this particular: epinine (3 : 4-dihydroxyphenyl- 
methylethylamine), tyramine (p-hydroxyphenylethylamine), methyl- 
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amine, ethylamine, and isoamylamine. Ergamine (B-an,- 
4-ethylglyoxaline) never produces bronchial dilatation. 

W. D. g 


The Pharmacological Action of Bromostryohnines. Uh., 
R. Marsball {Eighth Inter. Ctmg. App. Chem., 1912, 19, 217—223.'^** 
The two monobromoatrychnines act likeistrychnine, but are eioltT 
nine times weaker. Dibromostrychnine, although it still ' 
a slight convulsant action in frogs and rabbits, produces in i? 
former animals chiefly a paralytic effect, mainly due to a depregt’™ 
of the motor nerve-endings. 8, E g ° 


Chemistry of Vegetable Physiology and Agriculture, 


Favourable Action Exercised by Manganese on Acetic 
Fermentation. Gabriel Bertrand and Robert Sazerac (Cmti. 
nnd; 1913, 157, 149— 151).— The addition of minute quantities of 
manganese has a marked accelerating influence on the conversion 
of alcohol into acetic acid by B. aceti. At first the acceleration 
increases with the proportion of manganese, then it reaches a 
maximum, and begins to decrease. Under the experimental con- 
ditions stated, 1 part of manganese sulphate in 10,000 had the 
optimum effect. W, G.- 

The Production of Acetaldehyde During the Anaerobic 
Fermentations of Dextrose by Bacillus coll commnnis 
(Esoherich). Egbrton Charles Grey ( Biochem. J., 1 91 3, 7, 369—3(13), 
— By artificial selection of this bacillus by means of growth on 
sodium chloroacetate, strains have been obtained which produce 
little or no acetaldehyde. The formation of this product by the 
ordinary bacillus is related to the formation of alcohol, carhon 
dioxide, and hydrogen rather than to the other products. It is 
suggested that acetaldehyde is a primary product of the fer- 
mentation. W. D. H. 

Products of the Lactic Fermentation of Sugars. Alas ‘A, 
Claplin [Eighth Inter. Cong. App. Chem., 1912, 25 , 343 - 345).— 
There are considerable discrepancies between the statements of 
different authors with reference to the amount of lactic acid pro- 
duced by the lactic fermentation of sugars, hut the statement of 
Mayer and of Kayser is usually accepted, that the yield is not over 
84%, and that considerable quantities of volatile acids are formed. 

A further study of this question has shown that maltose, 
hydrolysed starch, and inverted sucrose give identical results when 
fermented with the same bacteria under the same conditions, 
has been found that 95 — 97% of the sugar may be converted ffl o 
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ctic acid with formation of not more than 0*5% of volatile acids, 
L balance consisting of unfermented sugars. If all the sugar is 
ermented. the yield of lactic acid is reduced to 90%, and that of 
u volatile acids increased to 5%, the balance probably disappear- 
jv as water and carbon dioxide. The volatile acids are formic, 
icetiC) propionic, and butyric acids, acetic and butyric being present 
a the largest quantities. The formic acid does not amount to more 
tan 1% original sugar. The propionic acid occurs in the 

jroportion of one part to ten parts of acetic acid. The percentage 
■t acetic acid depends on the degree of aeration, and may attain 

0 as much as 30 parts to 70 parts of lactic acid. E. G. 

Influence of Some Colloids on Alcoholic Fermentation. 
5 IC 01 .AAS L. SOHNGEN [Chtm. Zmtr., 1913, i, 2167—2168; from Folia 
^itrobijl'i FolUiiiid- gtsa'mt. Microbiol., 2}. — Fermentation wts 

.jected between 38° and 40° at which temperature the yeast no 
gager grows, hut the fermentative function remains unchanged. 
Ihe influence of a number of colloids on the process of alcoholic 
■ermeutation was investigated. ^ Alkali humates have an adverse 
iction. Colloidal iron, aluminium, or silicon o.vides and humic 
icid have no measurable influence. Biocolloids, such as turf, blood- 
:harcoal, garden soil, have a markedly favourable action. This is 
ittrifluted to the low concentration of carbon dioxide in tliese 
iquida, which favours the rapid formation and dissipation of 
jubbles, so that the medium does not become supersaturated. Tlie 
iggregatiou of the gas bubbles at the colloidal surfaces accelerates 
their liberatiou and escape. E. F. A. 

Catalysts of Alcoholic Fermentation. Haks Edler and 
Hesbv Cassel { Ztiuch .. physiol. Vhem., 1913, 86, 122—129). — Whil.'-t 
most of the substances known to accelerate fermentation have a 
:oinparatively slight effect — the ma.ainuim rarely exceeding 20% — it 
was found tliat addition of 0 04 gram of ammonium formate to 
110 c.c. of water and 2 grams of sucrose resulted in an increase of 
f5%. Dry yeast v/as scarcely, if at all, influenced by ammonium 
formate. 

Further experiments showed that tire addition of ammonium 
lormate affects the first phase of fermentation, in which an inter- 
mediate product, or products, are formed, more than the second 
phase (production of alcohol and carbon dioxide). 

The effect of a given amount of org.anic salt is greater the less 
yeast is present. N. H. J. M. 

Influence of the Yeaste and of the Initial Constitution of 
the Musts on the Acidity of Fermented Liquids. Jclks Ventre 
{Cmpt. rend., 1913, 157, 154 — 156. Compare Ferubach. this vol., i, 
•31).— A study of the fermentation of sugar solutions by different 
yeasts in media of varying acidity, and of the effect of using 

1 erent organic acids to produce the initial acidity. Each yeast 
pro uces a definite fixed and voh tile acidity, the acidity increasing 

neutral media, but diminishing in natural or artificial acid 
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media. Tartaric acid is preserved unchanged in original amojji 
but little being cousum^ by the different yeasts. Malic icjj 
appears to be the most readily attacked by the yeasts. Each yeaat 
has a power peculiar to itself pf producing succinic acid. q 

Fermentations with Yeast in Absence of Sugar, xil, 
Changes During Fermentation by lYeaet. Oabl Neiibesb aoj 
Johannes Keeb (Btr., 1913, 46 , 2225 2228; 5iocAe»*, ZtUtd 
1913, 53, 406—419).— Pyruvic acid, CHs-CO-COjH, is rapijk 
broken down by an enzyme in yeast into acetaldehyde and carboy 
dioJtide (compare Neuberg and Kerb, A., 1912, ii, 973). n, 
fermentation of a mixture of pyruvic acid and glycerol hag beej 
repeated on a large scale, using 100 litres of 1% pyruvic acid, 
Precautions were taken that the yeast had a high feriueutative 
power, and allowance was made for the alcohol already present in 
the yeast used, and also for the alcohol formed by autofermentatioj, 
A considerable amount of alcohol is formed from pyruvic acid, and 
still more when both pyruvic acid and glycerol are preseat. It 
is considered that the influence of the glycerol is only indirett, in 
that it acts to protect the enzyme and increase its reducing power. 

tsoButaldehyde and valeraldehyde are readily converted by yead 
into the corresponding alcohols with a yield of 85% in the Utter 
instance. F. B. 

The Separation of Life and Fermentative Power. Thosus 
Bokorny {PJiiige>’'i Archiv, 1913, 152 , 365 — 436).— Erperinient* 
on yeast show that by chemical reagents of appropriate strength 
it is possible, to kill the cells, but leave the enzymic power intact; 
for instance, this is accomplished by sulphuric acid from 01 to 
0'6% concentration. Details regarding a large number of chemicsl 
reagents (inorganic and organic) are given. The kind of yeast 
used is one factor in the process. W. D, H. 

The Fat of Yeast. H. A. D. Neville {Biockem. J., 1913, 7, 
341—348).— The chief saturated acid in the fat of yeast is peota- 
decoic acid (Hiusberg and Roos, A., 1903, i, 56); arachidic acid 
and unsaturated acids with the formulae Cj 5 H 3 fl 04 , C]gH 340 ^, and 
C,«H„0„ are also present. The cholesterol melts at 145—147“ 

W. D, H. 

The Protein Substances of Yeast and their Products of 
Hydrolysis, Pierre Thomas and (Mme.) Sophie KoioocieJsKi 
{Compt. rend., 1913, 157 , 243—246. Compare this yo!., i, 9t3).- 
The authors have studied the products of hydrolysis of the two 
protein substances obtained from yeast (compare loc. eit.), one o 
which belongs to the casein group, and the other to the vegeta e 
albumins. By hydrolysis with concentrated hydrochloric am, 
followed by distillation with magnesium oxide, and then precipr 
tation of the humic nitrogen by evaporation in acid solution, an 
of the aminoummpounds with phosphotungstic acid, the nitrogen 
content has been determined as ammoniacal, humic, diammo- an 
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figur^ are in fairly close agreement with 
Osborne’s values for casein. Similar treatment of the cerevisine or 
vegetable albumin gives values agreeing well with Osborne's results 
legumeline. 

Hydrolyses have also been performed with sulphuric acid, and 
estimations made of the histidine, arginine, and lysine. W, G. 

A Forgotten Investigator. A Contribution to the History 
Qf the Yeast Manufacture. F. G. Wailee (Chm. WeekMad, 
1913, 10> 635— 644}.— A review of the development of the manu- 
iictiire of yeast, in which the author contends that a practical 
technical method for its production by the air process was first 
devised bv Eusebius Bruun. ' A J W 


Potassium, Sulphur, and Magnesium in the Metabolism of 
Aspergillus niger. H. J. Watebman (Proc. K. Akad. miens, h, 
Anislerdam, 1913, 15, 1349—1355). — Deficiency of potaxsium chloride 
allows the production of mycelium, but not of spore formation 
Only ill the concentration of A//37,500 does spore formation com- 
mence after eight days. When potassium sulphate is added, larger 
(juaiitities inhibit the formation of spore, which develop after two 
days, when potassium sulphate is absent. After forty days, all 
the moulds were covered with spores in all the concentration’s of 
sulphate added. During the growth, sulphur accumulates in tlie 
cells, and is afterwards partly excreted. Kelatively large quantities 
of magnesium are necessary to produce a perceptible growth of 
myceliiiiii, as none visible to tlie naked eye appeared even in the 
concentration of il//2,470,000-MgS04,7H„0 per litre. In the con- 
centration 247/247,000, considerable growth only appeared after 
some days. S B S 

Amygdalase and Amygdalinase in Aspergillus niger and 
Some Allied Hyphomycetes. Mauhice Javilliee and (SIme } 
Helesk'Ischernoeotzky (Ann. Imt. PasUur, 1913, 27, 440— M9)-- 
Skrigmalocptis nirjra and most of the mosses ’examined contain 
unequal amounts of amygdalase and amygdalinase. The amounts 
ol both diastases is^ diminished in absence of zinc. The diastases 
are active in solutions which are neutral or sliirhtly acid to 
helianthm, and the optimum temperature is higher° than that of 
the same diastases of almonds. 

The percentage amount of the diastases in the plants varies with 
e ap oi the mycelium, and reaches its maximuiii at the time of 
porulation. The two diastases pass into the culture medium very 

N. H. J. M. 

'^.o^coloeical Studies on Penicillium 
{Kahik /f™ Caul L. Alsuekg and Otis F. Black 

P 15-23).-Cultures of 

Italian ml/ obtained by Thom from spoiled 

to produce an I®”’'" ® medium, these were found 

nhennlir needles, ni. p. 140°, which 

P nolle character, almost insoluble in water, but soluble in 
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most .organic solvents, to wMch the name mycophenoUc ■ 
given. It gives with ferric chloride the colour which is charact ** 
istic of spoiled Italian maize, and resembles in many respects 
lichen acids. S. B. s * 


Sterigmatoeystis nigra and Lactose. Henbi Biekky j 
(Mile.) F. CODPIN (Compt. rend., 19^.1, 157, 246-^47)_j'' 
cultivation of Sterigmatoeystis nigra on Raulin’s liquid for thr/ 
days, then on a similar liquid deprived of all earbohydrate amj 
finally on this liquid with the sucrose replaced by lactose, lactase ' 
produced in the plant, but in an endocellular form, and in coj 
sequence it does not pass into water when the crop is macerated 
with it. W. Q 


The Influence of the Chemical Constitution of Certain 
Organic Hydroxyl and Aminio Derivatives on their Germiciijj] 
Power. (jiLBERT T. Morgan and E. Ashley Cooper {Kigkih Itn, 
Cong. App. C/iem., 1912, 19, 2t3 — 257).~The antiseptic value of 
several series of substances was investigated by Chick and Martin’s 
modification of the Rideal-Walker process. The antiseptic value 
of the following classes of substances was ascertained. The aliphatic 
alcohols; The “carbolic acid coefficients” of these were all low 
Certain phenols ; The influence of the addition of alcohol to these 
was also investigated, and found to vary in different cases, The 
carbolic acid coefficients of the dihydroxybenzenes were as iollows, 
(With B. Typhosus) Resorcinol, 0'29; catechol, 0 48 j quinol, M 
The results with the nitrophcnols were as follows (Slaphylomni 
py. aur.)-. p-Nitrophenol, 2'3; potassium p-uitrophenoxide, 0'52' 
m-nitrophenol, 3'6; picric acid, 7'6, The coefficients for coumsrin 
the coumaric acids and salts were low. The coefficients tor the 
dihydroxynaplitlialenes were, for the 2 ; 3-derivative, 4’4, and for 
tlie 2 ; 7-derivative, 2'8, The coefficients of several series of hoHi 
aliphatic and aromatic amines were also determined. The eliief 
results are the following (with B. fyphoms), ethylamine, 127; 
isoamylamine, 2'8; ij-heptylamine, 24’3; oc-tetrahydro-ff-naphtliyl 
amine, 5'3; aniline, 0'57; the toluidines, ortho-, TOO; meta-, 1'30; 
para-, r25; pyridine, 0T8, S, B, S, 


Compounds Obtained from Plant Seeds by the Methods for 
Extracting Lecithin, I. Introduction: Bean Seeds, Giojc 
Trier (Zeittch. physiol. Chan., 1913, 86, 1 — 32), — A summiry is 
given of previous work on plant phosphatides, and the opinion is 
expressed that the apparent differences between plant and iiiimal 
phosphatides is due to the incomplete investigation of the former 
and to incorrect interpretation of the experimental results. The 
preparation and purification of the lecithin contained in Thomlm 
vulgaris is described, E, F, A, 

Compounds Obtained from Plant Seeds by the Methods for 
Extracting Lecithin. II. Hydrolysis of Egg-albumin. 
III. Oat Seeds. Georg Trier {Zeiiich. physiol. Chem., 1913, 86, 
141 — 162, 153—173). — Previous experiments having shown that 
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.Binoethyl alcohol is obtained by hydrolysing thedecithiu of bean 
ao^, it became desirable to ascertain whether the compound could 
he obtained from other lecithins. Egg-lecithin, when hydrolysed, 
yielded, in addition to choline, small amounts of aminoethyl alcohol 
and glycerolphosphoric acid. Evidence was obtained that the 
aminoethyl alcohol is attached to the lecithin by the hydroxyl 
group, the amintvgroup being free. 

Further experiments, with oats, showed that the phosphatides 
„{ the seeds of cereals are very similar to egg-lecithin and the 
lecithins of leguminous seeds. Jf. H. J. M. 

Quantitative Experiments on the Effect of Formaldehyde 
on Living Plants. Sarah M. Baker (inn. Bot., 1913, 27, 
41 M 42 ).— The r^lts of experiments on the growth of seeds in 
atmospheres containing known amounts of formaldehyde showed 
that in presence of light, formaldehyde is utilised to some extent 
for the synthesis of food materials. In absence of light, form- 
aldehyde is not assimilated ; it seemed, however, to stimulate 

respiration. 

Acetaldehyde is not assimilated in presence ef light. The change 
in the dry weight of the cultures, when compared with the carbon 
dioxide respired, gave a ratio closely agreeing with that calculated 
for the complete oxidation of a carbohydrate.' With cultures kept 
in darkness, no change occurred in the relations between loss in dry 
weight and the respired carbon dioxide. Formaldehyde was there- 
fore not converted into carbon dioxide, and was not used as a 
source of food materials in absence of light. 

It is probable that formaldehjrde may function as a stage in 
photosynthesis; but the production of sugars and other food 
materials requires light energy. N. H. J. M. 

Action of Sulphites, Thiosulphates, and Sulphur in Soils on 
the Growth of Plants. Walter Thalau (Laniw. Versucht-Stal., 
1913, 82, 161 — 209). — The results of pot experiments with different 
plants showed that, in a loamy soil, ammonium sulphite has the 
same effect as ammonium sulphate; in sand, ammonium sulphite 
has somewhat less effect than the sulphate; whilst in peat the 
yield was much less with sulphite. 

In water cultures, ammonium sulphite is very injurious; 
germination is retarded in 0'4% solutions. 

When exposed to air for a short time, ammonium sulphite is 
oxidised to sulphate ; the rate of oxidation is increased by dissolving 
the salt in water, and still more in presence of soil. 

Calcium sulphite was found to have no injurious action in loamy 
and spdy soils; in water cultures, and perhaps in peat, it reduced 
the yields. Sodium thiosulphate had no injurious effect. Flowers 
of sulphur had no very appreciable effect, and further experiments 
toI be necessary. jq. H. J. M. 

Presence of Hemioellulosea in Boot-etook, Bhizomes, and 
Anton SiiEOEE (.Z'eff.cA. fhyM. Chm., 1913, 86, 
282).— The investigation of root-material from a number of 
CIV. i. 3 J 
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plants showed that in every case hemicellulose was present 
mixture of galactose and arabinose in approximately e ' i 
quantities being obtained on hydrolysis, whilst in no instance’"* 
either mannose or fructose present. The root and rhizome''*! 
Asparagus o^einalis yielded only arabinose. The presence of m, "i, 
or little starch in the roots had no apparent effect. It jj 
undecided whether the hemicelluloses act as a reserve or as™' 
skeletal material in the vegetative parts of plants. E. F a * 

Distribution of Asparagine, Glutamine, Arginine 
Allantoin in Plants. Anton Stieger (Zeitsch. physiol. Chtm igfj 
86, 245 — 269). — Asparagine and glutamine were sought for ’in tt’ 
roots, underground shoots, portions above ground, or in the seed 
lings of a large variety of plants. It is characteristic of some 
families that they contain asparagine alone; in others onl 
glutamine is present, whilst a few contain both amides. The la^ 
may contain either amide in excess or both in equal proportions 
The results show a remarkable parallelism between the 
morphological-anatomical classification of the plants and their 
chemical behaviour. Certain irregularities are recorded where 
plants, in which normally only asparagine is present, sometimes 
contain more or less glutamine as well. Such variations ate 
attributed to the altered conditions of environment. 

Arginine almost always accompanies asparagine, but is less often 
present with glutamine. It is found when neither amide is 
present, where it probably acts as a reserve material. 

The presence of allantoin in a number of plants is established 

E. F. a! 

Antiaris Latex. Hefnrich Kiuani {£sr., 1913, 46, 2179-2188. 
Compare this vol., i, 381). — A fresh supply of preserved Antiaris 
latex was received from Mid-Borneo, It contained a deposit of 
the protein in the form of well-defined, short columns. The later 
is therefore a saturated solution of the protein, which must be an 
original ingredient, and not the product of subsequent fer- 
mentation. On this occasion, the most exhaustive extraction, full 
details of which are described, failed to yield more than oae-siith 
of the amount of glucosides which was previously obtained, anil 
only B-antiarin (0'1% of the latex), but no o-antiarin could be 
isolated. The crude glucoside contained, however, a new active 
substance, which is easily soluble in water, and is designated 
y-antiarin. 

Ether extracted from the alcoholic solution of the glucosides 
a new acid, C]jH, 40 , (1), which forms pale yellow, glistening 
crystals, sinters at 17Si — 184°, is strongly acid, gives a calcmn 
salt, and develops a green coloration with ferric chloride, changing 
to deep red with a drop of ammonia. The alkaline solutions 
rapidly darken in the air, from which it appears that the acid u 
a pyrogallol derivative, probably metameric with lecanoric acid. 
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Alcohol PfOGi Fruit of Arbutus unedo (Ellerone) 

P oWSK' S*"' t’]’ *’ 

p gutation of this fruit yields a product containing 9-15— 9-75% 
f alcohol. The alcohol recovered from it by distillation had an 
° idity of S”™ P®' oontained esters 

n'757 grams per litre, as ethyl acetate), furfuraldehyde, methyl 
ilnohol and fusel oil (2'321 grams per litre), but no free or combined 

hydrogen cyanide. R. V. S. 

Chemical Biamination of the Seeds of the Cacao Tree. 

(j Redtter (Compt. nod; 1913, 156, 1842 — 1844). — Ground cocoa 
beans were treated with steam at 110°, deprived of oil, and extracted 
,yith warm dilute methyl alcohol. On spontaneous evaporation, 
the reddish-violet solution deposits white, microscopic crystals, 
m. n. 184—185°. This substance, termed cacaorint, CuHjjOjN,, 
yields a neutral solution in water, which is optically inactive. On 
hydrolysis, it yields theobromine and a small quantity of a reddisb- 
brown precipitate. 

The mother liquor from cacacnne, when further concentrated, 
yields cacan-red, C^jHjoOjyN, reddish-violet leaflets, which slowly 
oxidise on exposure to air, becoming brown. It is soluble in water 
and in methyl alcohol. The aqueous solution is coloured yellowish- 
brown by alkalis, bright red by acids. It reduces Pehling's 
solution, hut is optically inactive. When hydrolysed by dilute 
sulphuric acid, it yields carbon dioxide, a dextrorotatory sugar, 
and cacao-brown, C^^HygOj^N. H. W. 

Ash of the Castor Bean. Maestom Lovell Hahlin (Biochtm. 
Bull, 1913, 2, 410 — 411). — The following were the results obtained ; 

SiOy CaO. MgO. P,0,. Mn. Total ash. 
Percent, in dry oil-rree kernel... 0-04 0-28 r51 8-62 0 00056 7'3 

Per cent, in ash 0-5 3-9 20 7 48-2 0-0076 — 

Schulze and Godet obtained the following figures from dry, 
but not oil-free, kernels : 

CaO. SIgO- r.O,. Total ash. 

Per cent, in dry substance ... 015 0 "2 lid -3-64 
Per ceut. in ash 4‘0 10 8 31'^* — 

W. D. H. 

The Composition of Coffee Essence ; Presence of Pyridine. 
Gabriel Bertrand and Gdstave Weisweiller {Compt. rmui., 1913, 
157, 212 — 213). — The authors have proved the presence of pyridine 
in the infusion of freshly roasted and ground coffee, by precipitation 
with silicotungstic acid and subsequent preparation of its platini- 
cMoride. Pyridine is present to the extent of 200 — 250 mg. per 
kilo, of freshly roasted coffee. W. G. 

Nitrogenous Constituents of the Fungus, Cortinellus 
shiitake (P. Henn ). Kitohisa Voshimura and M. Kanai {Zeittch. 
pbysiol. Chem., 1913, 86, 178 — 184). — The sample examined contained 
87'355% of dry matter of the following composition; 
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Nitroflcn. 

^ 1 .11 ^ ■ I I — . II s, Grade 

Total. As proteics. As ammonia. fat Ash. p q 

3-9!l3 2-406 0-085 0-«41 5-781 0 - 8 O 4 

The following substances were obtained from 2 kilos, of the 
dried fungus; adenine, 0-40; choline, 0'41; alanine, 1-60; leucij'^ 
2-SSp; copper glutamate, 0-60; proline, O'Sp; mannitol, 50 00 granis*' 
also a trace of trimethylamine and a little phenylalanine. 

N. H. J, n 

Latex of Pious ooronata ; an Incomplete Vegetable Pau. 
creatic Juice Containing a Proteolytic Enzyme, but so 
Amylase. C. Gerbeb {CompL rend., 1913, 166, 19I7_;9]n 
Compare A., 1911, ii, 647 ; 1912, ii, 801, 977).— The latex has no 
action on starch paste or soluble starch, and consequently contains 
no amylase. Judging from its action on egg-yolk, it contains a 
lipase twice as active as that in the latex of Fieut caries (loc. cit ) 
and slightly more resistant to the influence of heat and of acids 
It also contains a very active proteolytic ferment, which from its 
activity in coagulating milk appears to be four times as active js 
the similar ferment in Ficvs carica latex, and more resistant to 
heat than the latter. The rennet of Ficus coronata is affected by 
acids and salts in the same way as that of Ficus carica. The latex 
is like that of Morus nigra, an incomplete vegetable pancreatic 
juice, but differs from this in containing a rennet more active 
towards boiled than raw milk. T. A. H. 

The Influence of the Carbonates of the Rare Earths 
(Cerium, Lanthanum, Yttrium) on Growrth and Cell Division 
in Hyacinths. William Howel Evabs (Biochem. J., 1913, 7, 
349 — 355). — The concentration of the carbonates of the rare earths 
necessary to produce physiological effects is very small. Lanthanum 
and cerium are favourable to growth and cell-division; yttrium is 
unfavourable. The lanthanum ion has a special effect on the flower- 
stalk, causing an increase in length. W. D. H. 

Value of Caoutchouc in Eickxia-elastica. David Spsncc 
and William F. Russell (AoHoid. Zeitsch., 1913, 13, 41— 46) — The 
authors have worked up six specimens of indiarubber latex by 
different methods with the object of ascertaining whether the 
kickxia caoutchouc could be converted into a good commercial 
product. They conclude that when carefully worked, this sub- 
stance, as far as its physical properties are concerned, gives a good 
caoutchouc, but as far as its composition and other properties are 
concerned, the kickxia latex is inferior to the Plantagen-Hevea 
latex. J. F. S. 

AualyseB of Some Wyoming Larkspurs. I. Fbedebick W. 
Heyl, F. E. Hepneb, and Stlvesteb K. Loy (/. imer. Chm. Sue, 
1913, 35 , 880 — 885). — Analyses are given of the various parte of 
Delphinivm Nthonii, Delphinium glaucum, and Delphinium gegeri- 
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Tbe leaves of all t-liree variofcies were found to contain d-mannitol, 
trhilst the last variety is found to yield the highest proportion of 
ffliied alkaloids. D. F. T. 

Constituents of the Berries of Kuko (Lyoium cbinense). 
T FoEUTA {Ghtm. 2entT,t 1913, i, 1823 \ from Arb, Pkarm. Inst. Univ. 

9, li7 — ^^120). — The berries of Kuko (Lydum chinenss) yipld 
0-0912% of betaine. E. F. A. 

Constituents of the Roots of Stemona sessilifolia. T. Fueuya 
^sntr.t 1913, i, 1823 — 1824: from Arb. Fharm. Inst. Univ. 
Wh»i 9, 112 — 116).— The powdered roots contain an alkaloid 
bodorine, CijHjiOjN, which was not obtained crystalline. The 
bydrobromide forms a colourless, odourless, crystalline powder, 
n p 258—259°. The hydrochloride has m. p. 244—247° (decomp.). 

E. F. A. 

Manketti Seed Oil. Hermann Thoms (Chtm. Zsntr., 1913, i, 

1823 ; from Arb. Pharm. Inst. Univ. Berlin, 9, 225 — 227). 

Manketti seeds ^eld a pale yellow oil of nutty odour and agreeable 
favour. The oil becomes cloudy at -2°. It is optically inactive, 
and has the following constants: Saponification number, 195-2; 
Reichert-Meiasl, 1-085; Polenske, 0-6; iodine number, 130-4; 
Hehner number, 98'5 ; m. p. of the fatty acids, 40°; iodine number 
of these, 140-7 ; acetyl number, 163-2. The crude oil consists of the 
above oil, a half solid fat, m. p. 33°, and a watery fluid. E. F. A. 

“Tannin Masses” in the Persimmon Fruit. Eenest D. 
Cube {Bioehem. Bull., 1913, 2, 412 — 418). — On bydn lysis of tannin 
masses from the persimmon, tannin, phloroglucinol, and much 
colloidal residue are obtained, but no hexose or pentose. The 
union between the two first-mentionel substances is probably 
similar to that of phlorogluciutannoids in various plants. The 
colloidal residue is cellulose-like. In the presence of phloroglucinol, 
the ferric chloride test for tannin is untrustwortliy. W. D. H. 

Investigation of Puocinia graminis Persoon. A. von 
PoHiESKi (CAewi. Zsntr., 1913, ii, 268; from Ssp. Zoot. Lab., 1912, 8, 
85—120). — The air-dried spores of Puceinia graminis contain 12-1% 
of moisture, 3-25% of nitrogen, 5-1% of fat, and 9-15% of cell 
membrane. The last yields dextrose, formic and acetic acids on 
hydrolysis, it contains about 7% of nitrogen, and is analogous to 
chitin or chitosan. 

The fat contains lauric acid, heptoic acid, oleic acid, and glycerol, 
also 32% of a wax and dioleinlecithin. 

Dextrose, mannitol, and an unknown disaccharide are present, 
also the enzymes, invertase, catalase, diastase and lipase, as well 
as brownish-red and green pigments. E. F. A. 

Arsenic and Manganese in Some Seaweeds. Henbi 
Marcelet (CAem. Zsntr., 1913, ii, 278; from Bull. Sci. Pharmacol., 
1913, 20, 271 — 275). — Seaweeds contain from 0-005 to 0-5 mg. of 
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arsenic per 100 grams o£ dry material. Apparently the propottioj 
of arsenic is greatest when that of chlorophyll is least; this ig 
opposite of the relation in land plants. In Posidmia the leav,, 
contain 0'045 mg.; the roots, 0'035 mg.; and the whole pljjj 
0'04 mg. of arsenic per 100 grams. E. F. A. ’ 

'Occurrence of Trehalose in Sela^nella lepidophylla, 
Anselmino and E. Gilo {Ber. dent. Pham. Ges., 1913, 23, .326—33(1. 
— On extraction with alcohol, Selaginella Upido'phylla furnished 
trehalose, which was identified by means of its melting poiji 
composition, etc. S. Galeottii and S. Kraussiana yielded m 
trehalose. T. A. H. 

The TJosaponiflable Constituents of Sesame Oil. Alfheji 
Heidcschka [Eighth Inter. Cong. App. Chem., 1912, 11, 13— 16),_ 
Sesame oil contains three unsaponifiable substances, namely 
phytosterol, sesamin, and a thick yellow oil. The phytosterol' 
m. p. 136'2— 136-8°, is a definite compound, and cannot be 
separated, by fractional crystallisations, into fractions having 
different melting points. Sesame oil yields about O'175o of sesamin; 
this contains 67-36% of carbon and 5-43% of hydrogen, and has a 
molecular weight of 341-8. From these figures the forrauli 
CjoHijOg is deduced for the substance. The yellow oil could not 
be separated into any characteristic or definite substances. 

W. P. S. 


Chemical Examination of Wheat Germ. Fredeeick B. 
PowEE and Arthur H. Sauvav (Pharm. J., 1913, 91, 117—120).- 
Wheat germ was found to contain sitosterol, choline, betaim, 
allantoin, sucrose, dextrose, and raffinose; no evidence was obtained 
of the presence of asparagine, which has been recorded as a con- 
stituent of wheat germ by Frankfurt (A., 1897, ii, 67). About 'll 
of fatty oil was obtained from the wheat germ under examination, 
the oil consisting of the glycerides of stearic, palmitic, and linolic 
acids; the quantity of linolic acid was about three times as iimcli 
as that of the total solid acids. The amount of resinous substance 
present was 0-04%, as was also a small quantity of an amorphous 
glucosidic substance. It was ascertained that wheat germ coutans 
a very small amount of siuapic acid, probably present as sinapins, 
a choline ester of sinapic acid. W. P. S. 


Influence of the Lime-Magnesia Ratio. P. L. Gile and C. N. 
Ageton (J. Ind. Eng. Chem., 1913, 5, 564 — 567). — Eiperiment.s are 
described in which bush beans were grown for three years on plots 
30 X 60 dcm., the soil of which contained varying proportions of 


lime and magnesia. 

The results indicate that bush beans are independent of hm*- 
magnesia ratio in the soils employed ; and that the amount of im# 
in the plants remained the same, with increasing amounts of Im* 


in the soil. ^ , lh 

The conclusion is drawn that whilst the ratios of different sa , 
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including lime und magnesia, affect plant growth unaer certain 
ijonditieuSj the hypothesis of the lime-magnesia ratio cannot be 
considered as applying to all soil conditions. N. H. J. M. 

Unfennentable Sugar (Pentose) and the Formation of 
purfaraldehyde in Wine. Rudolf Haid (Ckem. Zentr., 1913, i 
2170 ; from Zeitieh. Odrungsphytid, 1913, 2, 107—109. Compare 
Pasqueroand Cappa, A., 1912, ii, 103). The furfuraldehyde formed 
on the distillation of wine cannot be derived from l-arahinose, 
since this pentose, when distilled with malic or tartaric acid, does 
not yield furfuraldehyde. An unknown pentose is assumed to be 
the source of the aldehyde. _ E p ^ 

The Advance and Prospects of the Newer Agricultural 
Chemistry {Chiefly Land Chemistry) since the Discoveries of 
Modern Physical Chemistry and CoUoidal Chemistiy Have 
been Employed. Han.s Brehm (KoUoid. Zeiisch , 1913, 13, 
19 _ 35 ),— The author considers the work which has been done iii 
connexion with agricultural soil and the processes taking place in 
it, from the colloidal chemistry point of view. The various sub- 
stances occurring in the soil are individually considered, and a long 
bibliography of the chief researches on the subject from 1901 to the 
present time is given. j, p, g, 

Mineralogical Soil Analysis. William J. JIoCaughev (J, M. 
Eng. Ckm., 1913, 5, 562 — 564).— The potisd im minerals usually 
present in soils are orthoclase, microcline, muscovite, and biotite. 
Muscovite is the most resistant, and probably contributes very little 
to the soil solution; biotite is the most readily decomposed. 
Orthoclase is the commonest, and occurs in amounts varying from 
3 to 301 ^ ® 

The commonest calcium minerals are epidote, hornblende,, 
plagioclase, and garnet. Epidote is a normal constituent of most 
soils, whilst garnet, which is formed by contact metamorphism, 
occurs less frerjuently. Hornblende is the common calcium mineral, 
and weathers generally, forming chlorite. 

Quartz crystals occur so frequently in limestone soils and are 
so exceptional in others, that their presence seems to indicate origin 
from limestone. N, H. J. M. 

Quantitative Inveetigations on the Reaction of Aqueous 
^tracts of Soils. Teodor Saidel (BvU. Acad. Sci. Boumaine. 
1913, 2, 38— 44).— An electrical method for estimating the reaction 
described with sketch of the apparatus employed., 
tl ^ of carbon dioxide when hydrogen is passed 

rough the solution can he overcome by mixing the hydrogen 
with a definite amount of carbon dioxide, or else by boiling off the 
carbon dioxide. 

The results of estimations obtained with several soils shows that 
* considerable difference in reaction between forest soils 

ne IL * ic ^ steppes On the one hand, and podsol soils. 

™ the other. w w r xr 
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Alkaline Reactions Caused by Acids and their Acid Salts in 
Soils. Gidlio Masoni (Chan. Zmtr., 1913, i, 1999 ; from Sta:i. ^ 
agrar. ital., 1912, 46, 219—240. Compare A., 1913, ii, 
Organic and mineral acids and their acid salts are able to cajj, 
an alkaline reaction in soils. In calcif erous soils, calcium carbonate 
is formed, which in aqueous solution, on jihe addition of acid, paptj 
with hydroxyl. The alkaline reaction may also be due to the 
action of acids on basic salts of magnesium, calcium, or alumininu 
Acid alkali salts will give rise to alkali carbonates. The influence 
of the alkaline reaction on the biological function of the roots « 
discussed. E. P. A 

Behaviour of Amino-acids in the Soil. Sabuei L. Jodlui 
(Eighth Inter. Cong. App. Chan., 1912, 26, 119 134. Compare ^ 
1911, ii, 820; 1912, ii,- 292).— In connexion with a study of the 
proteins contained in soils, experiments have been undertaken to 
ascertain the rate at which amino-acids in the soil eliminate their 
nitrogen in the form of ammonia and whether the process is 
quantitative. In these experiments, definite quantities of varioas 
amino-acids were mixed thoroughly with weighed portions of soil 
and kept in covered vessels at 22 — 27°; after the lapse of some 
days the quantity of ammoniacal nitrogen formed was estimated. 
The various amino-acids yielded under these conditions the follow- 
ing maximum proportions of ammonia; glycine, 81’03%; alanine, 
75'58%; leucine, 59'62%; aspartic acid, 72’74%; glutamic acid, 
7219%; phenylalanine, 54'31% tyrosirie, 59’65% asparagine, 77'47% 

The results do not show whether amino-acids can be quantitatively 
de-aminated in the soil. It is possible that during the course of the 
process, some of the ammonia produced is oxidised to nitrites and 
nitrates. There are also other factors to be taken into considera- 
tion. It has been demonstrated, however, that the amino-acidi 
examined readily lose nitrogen in the form of ammonia, and that 
the rate of the change is greatly influenced by the structure of 
the acids, acids of similar structure yielding about the same pro- 
portion of ammonia. E. G. 

Normal and Abnormal Constituente of Soil Organic Matter. 
Elbebt C. Lathsop (Eighth Intar. Cong. App. Chen., 1912, 15, 
147 — 151). — The following compounds may be considered as 
normally present in soils : pentosans, pentoses, histidine, xanthine, 
hypoxanthine, cytosine, and, perhaps, creatinine. Arginine and 
adenine only occur infrequently, whilst dihydroxysteanc aM 
picolinecarboxylic acids, being injurious to plants, must be classed 
as abnormal soil constituents. 

It is uncertain whether agroceric, lignoceric, paraffinic and moiur 
hydroxystearic acids, agrosterol, phytosterol, and hentriacontane 
should be considered as normal or abnormal constituents of soils. 

N. H- 
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Determination of the Critical Constants of Methane. Etto^e 
CabdOSO {Atch. Sci, phys. not,, 1913, [iv], 36, 97 — -100). — Preliminary 
details are given of the apparatus employed in the determination of 
critical constants ; the following values are found for methane : critical 
temperature, 82-85“; critical pressure, 45-60 atm.; critical density, 
01623. J. F. S. 

Preparation of Brythrane and Isoprene. FiaBENFABKtKEM 
voBM. Fbiedb. Baykr h Go, (D.R.-P, 261876). — When the hydro- 
chlorides of S-dimethylamino-dk^-tsoamylene and of 6-dimethylamino- 
i«.butylene (this vol., i, 342) are heated at 200—240“ they decom- 
pose into dimethylamine and isoprene or erythrene respectively. 

F. M. G. M. 

Preparation of Halogenated Propanes. Hesdeik Jacobus 
Pbiss (D.B.-P. 261689). — Compounds of general formulm OjX^H, 
CjXjHj and CjXjH, (where X is Cl or Br), are readily prepared from 
a rniiture of halogenated methane and halogenated ethylenes (of 
formuls CXjlCHX and CHXICHX) by mixing together in the required 
proportions in the presence of alumininm chloride or bromide at 
about 20“ 

(m^yy-Htxacldoropropatu, CCIj-CHCl-CHClj, obtained from chloro- 
form (or carbon tetrachloride) and dichloroethylene, is a colourless 
liquid, b. p. 216“; when treated with alcoholic potassium hydroxide at 
the ordinary temperature, it gives rise to aa^yy-pentacUoropropylene, 
CClj.CCl-CHClj, b. p. 184“, from which a^fi-trichloroacraldehyde, 
CCljICCl-CHO, b. p. 164“, is obtained by the action of concentrated 
sulphuric acid, which latter can further be converted into a^-dickloTO- 
rnylid add, CHCllCCl-COjH, and its amid!, CHCKCCllCO-NH,, 
m, p, 132“. 

im^yyyHeptadJoropropane, CCIj-CHCl-CClj, is an oil with a pene- 
trating odour, m. p. 11 — 12“, b. p. 164 — 166“/90 mm., D* 1-9, n]) ‘ 1-5418, 
and in a similar manner furnishes hexaMoropropyhne, CgCl,, b. p. 210“, 
and trichloroacrylu! aoid. 

m^yy-PtnloMoropropant, CHClj-CHCl-CHClj, a colourless liquid, 
b. p. 198—200“, gives rise to a.Syy-tetracldoropTopylfne, 
CHCllCCl-CHClj, 

b. p. 165“ and the aldehyde, OH-CHICCI-CHO, m. p. 145“ 
aa^yyPentidn-ompropane, CHBrj-CHBr-CHBrj, has b. p. 163—165“/ 

F. M. G. M. 

OaWytio Action of Certain Manganese Salts on Alcohols 
(Spirits) in the Presence of Hydrogen Peroxide. A. C. Chauvin 
(inn. P'ahif., 1913 , 6, 463 — 466). — The addition of 1% of hydrogen 
peroxide solution (perhydrol) to crude alcohol, spirits, and liqueurs, 
produces, after thirty days’ contact, an increase in the quantities of the 
usual impurities (aldehydes, esters, higher alcohols, etc.), which were 
VOL. OlV. i. 4, a 
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present originslly, but the furfuraldehyde tends to disappear. Jiij 
action of the peroxide is augmented by the addition of about 
manganese salts, the acetate having the greatest effect. In the casejf 
kirsch liqueur the hydrocyanic acid is decomposed by the treatment 
whilst the essential oils present in absin|he are resinified. W. P, ' 

'Preparation of Esters from Alcohols and Organic Acids, 
Otto Hauseb and Adolf Klpoiz (D.K.-P. 261878).— An accoustcj 
work previously described (Hauser and Klotz, this vol., i, 246). tetl,. 
Butyl n-ncnoaU has b. p. 242®, and tert.-tutyl n^>c<oa/fl, b, p. 231^ 

F.M.G,M. 

Alkylation of Ethyl Cyanoaoetate. John C. Hesslhi U 
Amir. Chtm. Soc., 1913, 35, 990— 994).— The ethylation of etbji 
oyanoacetate has already been studied (Hessler, A., 1908, i, ijj. 
1904, i, 830 ; Hadley, A., 1912, i, 699), and the author has nowtutnej 
his attention to the substitution of other alkyl groups into tliii 
ester. 

Crude ethyl a-cyanopropionate, obtained by the action of sodiu® 
ethoxide and methyl iodide on an alcoholic solution of ethyl cyaDo 
acetate (Henry, A., 1887, 796), after shaking with 10% sodiui 
hydroxide solution and sub^uent fractionation yielded about 12)ici 
ethyl a^syano-a-methylpropionate, b. p. 77°/9 mm., 185®/ord. preBsmt, 
j)is 0‘971. The sodium hydroxide extract contained a-cyanoprcpionit 
acid, b. p. 142— 145°/11 mm., D“ M4, from the silver salt of wbitk 
pure ethyl a<yanopropionate, b. p. 89 — 90°/20 mm., 192— 193*j 
ord. pressure, D** 0'998, was obtainable by the action of etiijl 
iodide. 

Crude ethyl oKjyanOMOvalerate, prepared in a similar manner Ij 
the above methyl derivative, was submitted to like treatment vitk 
sodium hydroxide ; it yielded about 10% of ethyl n-cyano-a-isopropyl- 
Movalerate, b. p, 240®, 0'918, and also cyanoisovaleric adl, 

b. p. 166— 168“/28 mm. ; the silver salt of the latter reacted vigopouily 
with ethyl iodide, giving pure ethyl o<yanotsovslerate, b. p. 113 "( 
25 mm., 21 r/739 mm., D2»'2 0-962. 

Crude ethyl a-cyano-o-isoheptoate contained 28% of ethyl a-c-yancu* 
isoamyltsoheptoate, b. p. 168 — 159°/16 mm., 0'909, which m 
unaffected by long standing with cold 10% sodium hydroxide solution, 
the sodium hydroxide extract yielded o-cyanotsoheptoic acid, m. p 
47_48°, which was converted through the ammonium salt into tli 
silver salt ; this reacts with ethyl iodide, giving ethyl o-cyanoijM- 
heptoate, b. p. 126712 mm., 241°/749 mm., 0-939, which isreadilj 
hydrolysed by 10% sodium hydroxide solution. 

a-Cyano-a.woheptoamide, m. p. 142°, obtained by the Mtion of con 
centrated ammonia solution on the ester, when heated in a yacn® 
with phosphorus pentacbloride to 120 — 130° undergoes conversion ui 
a cyano a.isoheptonitrile, b. p. 121 — 122°/18 mm., 0*^ 0-899^^ ^ ^ 


Glycerol Esters of Benzoic and Myristio Acids, and th 
Partial Saponification of Triglycerides. Andeexs Liff a“ ^ 
Miller {J. ft. Chem., 1913, [ii], 88, 361-394).-The author review 
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previous work on the hydrolysis of fats, and points out that, .ilthoueh 
it is now generally Mcept^ that the hydrolysis of triglycerides take.s 
place in with the intermediate formation of diglycerides and 
monoglycerides, only in the case of sulphurie acid as a hydrolytic 
(gent has this view been placed beyond all doubt by the isolation of 
the intermei&te products (compare Thieme, A., 1912, i, 333; Gfun 
jod Corelli, tiii., 409). The work described in the present paper deals 
with the hydrolysis of tribenzoin and trimyriatin by means of water and 
alkali hydroxides in aqueoa.=, alcoholic and acetone solutions. It is 
definitely proved by the isolation of the corresponding di- and mono- 
glycerides from the product obtained by partial saponification of the 
.triglycerides, that in these cases also a similar hydrolysis in stages 
takes place. 

j When heated in sealed tubes at 226'> in an atmosphere of carbon 
Idioxide an equimolecular mixture of benzoic acid and glycerol yields 
[as main product a-monobenzoin, which is freed from the accompanying 
[M-diheuzoin by taking advantage of its solubility in water ; the latter 
Compound forms the chief product if the benzoic acid is in excess 


Id agreement with the observations of Thieme (A., 1912, i 333) on 
the simultaneous formation of mono- and di-glycerides by the inter- 
action of the sodium salts of acids and glycerol a-monochlorohydrin, 
the authors find that the latter compound reacts at 175“ with sodium 
benzoate, yielding a mixture of a-mono- and aa-dibenzoin. 

Glycerol oydichlorohydrin and sodium benzoate at 190“ give rise to 
a-monobenzoin, aa-dibenzoin, and tribenzoin. aa-Dibenzoin is an oil • 
the solid dibenzoin, described by Baumann (A., 1887, 229) and Griin 
(this vol., i, 157), probably consists of impure tribenzoin. The latter 
pompound is obtained by shaking glycerol with benzoyl chloride (5 
tnols.) and aqueous sodium hydroxide at a low temperature. If less 
(han this amount of benzoyl chloride is used, it is accompanied by 
varying amounts of mono- and di-benzoin (compare Baumann, he cit 
indBalbiano, A., 1903, i, 547). ' ' 

The separation of mono-, di-, and tri-bcuzoin can be accomplished by 
aking advantage of the solubility of the monobenzoin in water and 
he greater solubility of the dibeuzoin in alcohol as compared with that 
if the tribenzoin. When treated in alcoholic solution with 5% of the 
imouat of potassium hydroxide, theoretically necessary for complete 
lydrolysis, and the mixture maintained for twenty-four hours at the 
irdinary temperature, tribenzoin undergoes complete decomposition 
nto glycerol, ethyl benzoate, and potassium benzoate ; if the reaction 
1 allow^ to proceed tor only two minutes and the excess of potassium 
Ijdroxide at once neutralised by the addition of hydrochloric acid, then 
BMiobenzoin and dibwzoiu are also formed. 

-Ii were also isolated from the pioduct obtained by 

Kil Tdvdlysing the tribenzoin by means of potassium hydroxide in 
sal.?! f ®‘'<li“ary temperature, and by heating with water in 
water and potassium hydroxide being 
lainis ‘®s“ffi®i8nt amount for complete hydrolysis. Partial 
po fication with 10% aqueous sodium hydroxide gave only di- 

4 a 2 
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benzoin ; the absence of the monobenzoin is referred to its solubility 
in water and consequent rapid hydrolysis by the sodium hydroxide. 

When heated at 250° in sealed tubes in an atmosphere of carbon 
dioxide, a mixture of myristic acid and glycerol in equimolecular 
proportions yields trimycistin, oa dimyristin and a-monomyristin, the 
latter compound forming the main product. The method adopts in 
separating the three compounds is bas^ on the sparing solubility of the 
monomyristin in cold light petroleum, a>)d the greater solubility 
in alcohol of the dimyristin in comparison with that of the trimyristin. 
Monomyristin (KrafEt, A., 1904, i, 136) has m. p. 68°; when heated to 
70° and allowed to cool slowly it selidiBes at 54°; if the temperature 
is allowed to fall to 44° and the substance again heated, it has m. p. 
55° ; on further heating it solidifies at about 60° and then shows the 
original m. p. of 68°. 

oa-Dimyristin has m. p. 64*5° (compare Griin and Theimer, A., 1907, 
i, 463 ; also ibid., 464, and this vol., i, 159). 

Trimyristin exists in two forms of m. p. 56'5° and 49° (compare 
Reimer and Will, A., 1885, 1197). 

The results obtained in the partial hydrolysis of trimyristin 
resemble those described above in the case of tribenzoin. F. B. 

The Glycerides of Butter Fat. Conrad Ambeegee {Zeitsch. 
Nahr. Gawtam., 1913, 26, 65— 85).— Glycerides of dednite composi- 
tion were isolated from butter fat by subjecting the latter to fractional 
solution and crystallisation in ether. The most insoluble glyceride was 
found to consist of tristearin in the case of some butters ; with other 
butters it was palmityldistearin. 

Stearyldipalmitin was also obtained from butter fat, proving the 
presence of stearic acid. W. P. S. 

Tripropionin. Rudolf W. Seuffebt (ZeiUch. Biol., 1913, 61, 
551 — 553). — rriproptomn is readily obtained by the gradual addition 
of the calculated amount of propionic anhydride to glycerol heated at 
150 — 165°. It has b. p. 177 — 182°/ca. 20 mm., nj) 1’43175. The com- 
pound is not formed by beating glycerol with propionic acid in the 
presence of sodium acetate, whilst, when propionyl chloride is employed 
under varying conditions, the product obtained invariably contains 
chlorine. H. W. 

Catalytic Oecompoeition of Bsters of Dibasic Organic Acids 
by Alumina. Louis Michiem (Bull. Soc. cMm. Bdg., 1913, 27, 
227 — 230). — Senderens (this vol., i, 342) has observed that ethylene, 
carbon dioxide, carbon monoxide, and hydrogen are formed by the 
decomposition of ethyl succinate in the presence of alumina at 390“ 
and 420°, and has surmised that a diketone may also be formed under 
these conditions. The author has investigated this action at 260°. 
The main gaseous product is ethylene mixed with some carbon dioxide. 
The distillate consists almost entirely of succinic anhydride. Diketones 
or their condensation products are only present in very small quantity, 
since the crude distillate is almost completely soluble in alkalis. 
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Similarly, ethyl glutarate under the influence of iilnmina at, 270 
yields mainly ethylene and glntaric acid. In one oxperimont, othyl 
hydrogen glutarate was also isolated. In like manner, ethyl adipate 
s( 300 — 320° yields an acid distillate. The general course of the 
reactioBS is shown by the equation : 

COjEf[CHjVCOjEt= C02H-[CH2],-C02H + 3UJI,. 

H. W. 

The Nitrogenous Constituent of Kephalin. A, Haumann 
(^Siochem. Zeitsch.^ 1913, 54, 30 — 39). — The kephalin was hydrolysed 
^ith dilute hydrochloric or sulphnric acid at 60°. From the aqueous 
solution, after separation of the insoluble products and the glycero- 
phosphates (by means of lead acetate), the salt of an organic base could 
he separated by means of alcohol, which contains the amino-groups 
pre-existent in kephalin. This could be identified by means of the 
auri- and platini-chlorides as hydroxyethylamine. S. B. S. 

Catalytic Acceleration of the Absorption of Oxygen by 
Lecithin with Iron Salts. Torstek Thuxbekg [Zeitsch. physiol. 
Chtm; 1913, 87, 82); Otto Warburg (Ibid., 83— 84).— A claim for 
priority. Thunberg (A., 1910, ii, 323) had previously noticed that the 
oxidation of lecithin was accelerated by the presence of iron salts 
(compare Warburg and Meyerhof, this vol, i, 698). Thunberg also 
claims priority with reference to the influence of freezing and flnely 
powdering the cells. Warburg denies this ; he comes to precisely the 
opposite conclusions to Thunberg. E. F. A. 

Preparation of Acetic Acid. Chkhische Fabrik Griesheiu- 
Elbktbon (D.R.-P. 261589). — The oxidation of acetaldehyde to acetic 
acid by air or oxygen proceeds satisfactorily at 70 — 100° or at lower 
temperatures (30 — 80°) in the presence of a catalyst, such as 
ferrous oxide, uranium oxide, acetic anhydride, or acetyl chloride. 

F, M. G. M, 

Decomposition of Trichloroacetic Acid by Mercuric 
Oxide. Kuet Brand (/. pr . Chem., 1913, [ii], 88, 342— 3.57).— When 
mercuric oxide is added to a concentrated solution of trichloroacetic 
acid and the mixture heated to boiling, a vigorous reaction occurs, 
resulting in the formation of carbon monoxide, carbon dioxide, chloro- 
form, hydrogen chloride, mercuric and mercurous chlorides ; at 60° the 
reaction proceeds according te the equation : 

2CCI,-COsH 5HgO = 400^ 4- 4HgCl HgClj H^O. 

The author considers that the mercuric trichloroacetate first produced 
decomposes into dichlorometbylene, carbon dioxide, and mercuric 
chloride, thus: Hg(CCl 3 -CO ,)5 = 2 CCl 2 -p 2 COj-l-HgCl 2 , the dichloro- 
methylene being converted by the action of water into dihydroxy- 
methylene, which is transformed at 60° into formic acid, and at 100° 
into formic acid and carbon monoxide. The formic acid is then 
oxidised by the mercuric chloride to carbon dioxide. The formation of 
chloroform during the reaction is referred to the decomposition of free 
trichloroacetic acid, formed from the mercuric trichloroacetate, either 
by hydrolysis or by the action of hydrochloric acid. F. B. 
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Cholic Acid III. Martin Sohenck {Zeitaeh, physiol. Chsm., 1913 
87, 59 — 73. Compare A., 1910, i, 10; 1911, i, 10). — A re-investiga' 
tion of cilianic acid and its methyl ester (compare Pregl, A., I 903 
i, 318) establishes it as a tetrabasic acid, or 

ester being a tetramethyl derivative. Cilianic acid is accordingly aj 
oxidation and not a degradation product of cholic acid. The carbon 
dioxide formed during the oxidation is derived from the decomposition 
of part of the cilianic acid. ' E. F. A. 

Seneoioic Acid Yaschiko Asarina {Arch. Pharm., 1913, 261 
355 — 366). — Senecioic acid, CjHjOj, the unsaturated acid obtained 
from the (hizomcs of lAgvlaria tussilaginea {Senscui kaempferi) jj 
proved to be identical with )3/3-dimethylacrylic acid by the direct com- 
parison of the two acids, m. p. 69 — 70°, and of their calcium salts 
{C,H,-C0,)jCa,4H50. C. S, ' 

Action of Cyanides on Aldehydes and Ketones. Hasiwk 
Fbanzen and Walter Rvseb (/. pr. Chsm., 1913, [ii], 88, 293—306), 
—It has been shown previously (A., 1909, i, 804) that ethyl aceto- 
acetate, ethyl benzoylacetate, and acetylacetone, when shaken with 
aqueous solutions of calcium, barium, strontium, and magnesium 
cyanides, yield crystalline salts, which were considered to be metallic 
derivatives of cyanohydrins, having a similar structure to that of the 
calcium derivative of mandelonitrile, obtained by the action of calcium 
cyanide on benzaldehyde. 

The authors now find that the products are not nitriles, but the 
metallic derivatives of the ketonic esters and diketone. 

The preparation of the calcium, barium, strontium, and magnesium 
derivatives of ethyl acetoacetate, and the calcium, strontium, and 
magnesium, derivatives of acetylacetone is described. 

The metallic derivatives of ethyl benzoylacetate decompose very 
rapidly, and, therefore, could not be isolated in a pure condition. 

The calcium derivative of mandelonitrile, Ca(0'CllPh'CN)j, has 
been obtained in a state of purity by using an aqueous solution of 
calcium cyanide, prepared from calcium hydroxide and hydrocyanic 
acid, instead of the mixture of calcium chloride and potassium cyanide 
employed previously (foe, cii.). Its constitution has been established 
by its conversion into the benzoyl derivative of madelonitrile by the 
action of benzoyl chloride. 

The calcium derivative of o-chloromandelonitrile, prepared from 
o-cblorobenzaldehyde and aqueous calcium cyanide, forms a light yellow 
powder. 

The calcium derivatives of p-methylmandelonitrile and p-methoxy 
mandelonitrile are also described. 

The colourless, crystalline substance obtained by Kohn (A., 1900, 
i, 206) by the action of calcium cyanide on formaldehyde in aqueous 
solution is considered to have the constitution ■ 
Ca[0-CH(CN)-Ca-OH]j. 

Acetaldehyde yields a similar crystalline compound, 
CalO-CMe(ON)-Ca-OH]j. 
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The action of potassium cyanide on acetaldehydr; in iii|ueoiiH ',-olntion 
Jesuits in the formation of alanine and a-iminodiprof, ionic .lei l. 

K. F,. 

The Action of Silicon Tetrachloride on Aldehydes and 
getones. James N. Cdeeie (J. Amer. Clem, Soc., 101:1, 35, 1061).— 
jt has been observed that a mixture of pure acetone with silicon 
tetrachloride in a few hours sets bo a gelatinous mass, which when 
broken up with water gives a brown oil consisting mainly of mesityl 
oxide. 

Analogous results were obtained in qualitative experiments with 
other aldehydes and ketones. _ D. F. T. 

Photochemical Synthesis of Carbohydrates. Julius Stoklasa, 
JoHASti Sbbok, and Wkszel ZnoBSioxf {Biochem. Zritsck, 1913, 54, 
330—332. Compare this vol., i, 18).— A further reply to the 
criticisms of Walther Lob (this vol., i, 250). 

Behaviour of Cellulose Towards Pure Nitric Acid. II. 
Gael Haeusseemank (Zeitsck. angm. Chtm., 191 3, 26, 456. Compare 
Ztiisch. owjew. Chem.f 1910, 23, 1761). — .“Sulphite cellulose” is 
converted by cold concentrated nitric acid into nitrates without under- 
going marked structural change. Treatment with nitric acid, 1) 1'495, 
1'48, r47, 1‘46 and 1'40, leads to the formation of nitrates containing 
11'1%, 9'6%i 8'0%, 7‘5%,and 2'3% of nitrogen respectively. “ Sulphite 
cellulose " dissolves readily in warm concentrated nitric acid, and the 
solution, when poured into cold water, yields an amorphous product, 
part of which is soluble in a mixture of alcohol and ether. 

Hydrocellulose prepared from cotton when treated with nitric acid, 
D 1'6, 1'485, I '48, and 1*40, yields hydroceilulose nitrates containing 
13 0%, 9'6%, 8'9% and 2'3% of nitrogen respectively, whilst hydro- 
cellulose nitrates containing U'2%, 8'8%, 6'6^ and 2'1% of nitrogen 
are obtained by the action of nitric acid, D 1'496, 1'48, 1 45 and 1'40 
respectively, on hydroceilulose prepared from “ sulphite cellulose.” 

The esters derived from “sulphite cellulose” clo.sely resemble those 
derived from cotton in their behaviour towards solvents, but the 
higher cellulose and hydrocellulose nitrates prepared from “sulphite 
cellulose ” are not completely soluble in scetone. W. H. 6. 

Benzoyl Eaters of Cellulose. Hermann Ost and F. Klein 
{Msch, angtw. Chrni., 1913, 26, 437 — 440. Compare Hanser and 
Muschner, this vol., i, 363 ; Briggs, this vol., i, 594). — An investigation 
on the benzoylation of cellulose, carried out primarily with the object 
of preparing a tribenzoate corresponding with the triacetate and 
trinitrate of cellulose. 

Cellulose when treated with alkali hydroxide and benzoyl chloride 
yields a mixture of benzoates, the benzoic acid content of which is 
between 0 and 77%, and is dependent mainly on the proportions in 
which the reacting substances interact and to a slight degree on the 
physical state of the cellulose employed. A maximum yield of 218% 
of product is obtained by using a 22 4% sodium hydroxide solution in 
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the molecular proportions of 30 of sodium hydroxide to 1 of cellulogg 
and 3 of benzoyl chloride to 4 of sodium hydroxide, whilst by using a 
31 ’4% potassium hydroxide solution a maximum yield of 211% 
product is obtained, the molecular proportions being the same as those 
just cited. The yields of product increase regularly with increase in 
the concentrations of the alkali up to the strengths quoted ; at higher 
concentrations of the alkali the yields gradually decrease, and curves 
representing the relationship between alkali concentration and per. 
centage of benzoic acid in the product do not show a “ break ” as do 
curves connecting alkali concentrations with the proportion of sodium 
combined with the cellulose (compare Vieweg, A., 1907, i, 893). A 
second and third treatment with alkali and benzoyl chloride increases 
the yield to 224% and 226% respectively, but it has not been fouid 
possible by the Schotten-Baumann method to pass beyond these values; 
the portion of the latter product soluble in chloroform contained 72 7% 
of benzoic acid, corresponding approximately with 2’5 benzoyl groups 
to the complex. 

The crude benzoates may be fractionally separateil by solveuls; 
chloroform extracts 5 to 10% of a mixture containing 68 to 70% benzoic 
acid • aniline extracts from the portion insoluble in chloroform a 
mixture containing 61 to 65% of benzoic acid, whilst aniline-phenol 
(1:1) extracts from the residue a mixture containing 59 to 60% of 
benzoic acid. 

Benzoates containing up to 77% of benzoic acid (a tribenzoate would 
contain 77'2%) are obtained by treating cellulose with benzoyl chloride 
in the presence of nitrobenzene and pyridine at 110 — 130°; the 
highest eaters are formed when the quantity of pyridine employed is 
insufficient to keep the solution basic or neutral. 

Solutions of cellulose benzoates in chloroform are dextrorotatory ; 
the following values are given : tribenzoate, [o]b 26 27“ ; ester with 
70 — 72% of benzoic acid, [aj^ 20 — 22°. 

Mercerised cellulose does not react more readily than finely divided 
cotton. Cellulose regenerated from “ young ” viscose is more reactive 
than that from “ old ’’ viscose ; the benzoate from the former gave 
elastic films, whilst the benzoate from the latter gave films which were 
very brittle. 

The yield of benzoate from hydrocellulose is less than that from 
cellulose, but 50% of the product containing 71— 724% of benzoic 
acid is soluble in chloroform. W. H. G. 

Chemical Reactions Induced by Bacteria aceti. H. J. Watkb- 
MAM (€htm. Wukblad,\m, 10, 718— 730).— actti isolated allow 
temperature rapidly transform aldoses, such as dextrose and galactose, 
into the corresponding monobasic acids, but has no action on ketoses. 
B. aceti isolated at high temperature does not react with either aldoses 
or ketoses. A summary of previous work on the action of B. acili 
is given. 

d-Ribose. W. Alberda van Ekemstein and Jan J. Blamkska 
(C/iem. Wtekhlad, 1913, 10, 664).-<i-RiboBe has been synthesised by 
converting t^-gluconic acifi into (i*arabinose by the action of hydiogen 
peroxide, transformation of the pentose into d-arabonic acid by meaus 
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]j]<omiDe water, and conversion of this acid into </-i il)onic Mcid by 
beating with pyridine. The ribonic acid was separate ! from naabonio 
acM by fractional crystallisation of the phenythydrazides, and had 
jn p. 80° and [ajj, +18*4°. On reduction with sodium amalffam, it 
vielded (i-ribose, purified by conversion into its p-bromophenylhydr- 
azone, m. p- 164°. The hydrazone was transformed into (/-ribo:se,by 
the action of benzaldehyde. It forma colourless, hygrof^copic crystals, 
m.p.95“,HD A. J.W. 

The Oxidation of li-Qlucoae in Alkaline Solution by Air 
j^s Well as by Hydrogen Peroxide. J. W. E. Glattfeld {Amer. 
Chtn^' J’ author has repeated the oxida- 

tion of o-glucoee by hydrogen peroxide and air in potassium hydroxide 
solution, and finds that in addition to glyeollic acid, formic acid and 
carbon dioxide, isolated by Spoehr (A., 1910, i, 221) from the oxidation 
product, d-erythronic, f-threonic and df-glyceric acids are produced. 

gpoehr’s a-hydroxymethyl-d-arabonic acid is found to be identical 
with d-arabonic acid. 

The formation of the latter acid proves that glucose in the form 
of its o/S-dienol, HO-CH:C{OH)-CH(OH)-CH(OH)-CH(OH)-CH,-OH, 
dissociates into hydroxymethylene, HO'CHi, and the methylenenol 
of d-arabinose, :C(OH)'CH(OH)-CH(OH)-CH(OH)'CH 5 -OH, which 
U then oxidised to d-arahonic acid. Oxidation of the dissociation 
products of the jSy-dienoI, 

HO-CHj'C(OH):C(OH)-CH(OH)-CH(OH)'CHj'OH, 
gives rise to glyeollic, d-erythronic and Mhreonic acids, whilst the 
elvceric acid is formed by the dissociation and subsequent oxidation 
of the yS-dienol, HO-CH,-CH(OH)-C(OH):C(OH)'CH(OH)-OHj-OH 
{compare Nef, A., 1908, i, 5). 

For details of the method employed in separating the oxidation 
products, the original must be consulted. 

The following new salts are described ; nindionine i-aralmuitt, m. p. 
170— 180°,[a]S -h 120'3° in water, and the corresponding strycAmns salt, 
decomp. 167—170°, [o]™ -26'08'’, tjmnine salt, m. p. 172—173°, 
[a]J - 106’2°, and 6r«an« salt, m. p. 167 — 170°, [a]® - 26'33°. 

The ttrychnint salt of d.erytbronic acid has m. p. 198 — 199°, 
[o]o -16'84°; the gutnins salt, m. p. 166°, [a]f - 106'9°. F. B. 

Biochemical Synthesis of Galactosides of Alcohols. V. 
^-isoButylgalactoside. Exile Bouequeloi and Maec Bbidel 
(J. fharm. chim., 1913, [vii], 8, 108— 109).— A mixture of 95 parts 
of taibutyl alcohol by weight and 5 parts of water was kept for four 
months with galactose and emulsin. ^ hoBulylgalactotidt was 
obtained in colourless needles of bitter taste, [a],, - 1 1 '23°. 

E. F. A. 

Phosphates of Magnesium and Amines. Uonce Babtbe 
(Bull. Hoc. chim., 1913, [iv], 13, 821— 824).— The only double phos- 
phate of magnesium and amines that has been prepared is magnesium 
methylamine phosphate (Barlhe, A., 1905, i, 546; Francois, A., 1908, 
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i, 505). 0DSnccess!al attampts to prepare the earreBponding salt froQ 
ethylamine are now described. 

When ethylamine is added to a solution of magnesium hydrogen 
phosphate in dilute phosphoric acid in quantity more than sufficient for 
saturation, a colloidal precipitate is formed which becomes crystallig^ 
after several hours and consists entirely of haagnesium phosphate. The 
mother liquors, when concentrated, deposit ethylamine phosphate acij 
a further quantity of magnesium phosphate. If an excess of ethyl, 
amine is avoided, a crystalline precipitate is obtained after some hours 
analysis of which shows it to be a mixture of magnesium ethylamine 
phosphate and magnesium phosphate or of ethylamine phosphate ami 
magnesium phosphate. When the phosphoric acid is replaced by 
hydrochloric or sulphuric acids, magnesium phosphate is similarly 
precipitated. Analogous results are obtained by the solution of 
magnesium hydrogen phosphate in ethylamine hydrochloride and 
subsequent addition of the free amine. 

Magnesium hydrogen phosphate, MgHPO^.THjO, is most readily 
obtained by mixing equal volumes of 2% magnesium sulphate solution 
and 3% disodium hydrogen phosphate solution. A gelatinoui 
precipitate is immediately obtained, which is rapidly transformed into 
a mass of fine needles. H. W, 

Preparation of the Nitrites of the Primary, Secondary, and 
Tertiary Amines by the Interaction of the Hydrochlorides of 
the Bases and Alkali Nitrites. Panchanan Niooi {Chm. Sm, 
1913, 108, 63 — 55, 62 — 65). — A full account of work of which an 
abstract has already appeared (P., 1913, 29, 112). W. G. 

The Double Cadmium and Mercuric Iodides of Substituted 
Ammonium Bases. Kasik Lal Datta (J. Anur. Chm. Soo., 1918, 
35, 949 — 955). — The following cadmium compounds were prepawd 
either by adding cadmium chloride to an excess of the substituted 
ammonium iodide (compare T., 1913, 103, 426), or by mixing solntiouB 
of cadmium iodide and the ammonium iodide in the requisite propor- 
tions. Two types of salts are obtained, namely, 2NR,I,Cdl2 
NB 4 l,CdIj, of which the latter is produced only in exceptional cases. 
The salts are white powders, sparingly soluble in water. 

The double salts of cadmium iodide with tetramethylamnumium, tetra- 
ethylammonium, f-tolyltrimtlhylammonium, pyridinium, t-picolmm, 
and qiiinoUnium iodides are of the type 2NH,I,CdIj; Utrapropyl- 
ammonium iodide gives the salt NPr^IjOdlj. 

When an aqueous solution of mercuric chloride is added to an excess 
of alkylammonium iodide, a white to yellowisb-white precipitate is 
formed, of the type 2NR4i,HgIj. If the addition of mercuric chloride 
be continued, the precipitate changes to yellow and the salt is of the 
typo 2NR4l,3HgIj; further addition of mercuric chloride gives 
mercuric iodide. A solution of mercuric iodide in potassium iodide 
may be used instead of mercuric chloride; when the interacting 
solutions are strong, the type 2 NR 4 l,Hgl 2 is produced, but this is 
decomposed by water and changed to the type 2NR4l,3HgIj, which is 
the most stable of all, and is prepared by the interaction of dilute 
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jolutioMi using an eicess of ^tassium mercuric iodiJ' '''I’t'inn. Tiio 
(ullowing substitated ammonium iodides give salts i f li i'li i 
filramtthylammonium, Mraxtkylamitim.iv.m, and 
(compare SmileSj T-.j 1900, 77, 160) iodviss. The foliiiWing loflidi;.' 
give salts of the type 2lifR^I,HgIj : tstrapropijlammonitiai, y-^olyl~ 
tfinithylammonmm, pyridinium and quinolinium iedtiUa. p 'foit/l- 
Ijiiaethylammonium iodid» also gives the salt, CjHjMe-NMe 1,1 Igl. . 

The above salts, for the most part, vary in colour from a palo to a 
Ijjight lemon yellow. They are all decomposed quantitatively into 
mercuric iodide on boiling with dilute nitric acid. T. S. P. 


Platini-iodides of Substituted Ammonium and Sulphonium 
38803. Rasik Lal Datta {J. Aimt. Chem. Soc., 1913, 35, 
1185 — 1188). It is found that although the platini-iodides of sodium 
sod of tte alkallue-earth metals cannot be obtained as precipitates by 
tie interaction of chloroplatinic acid with concentrated solutions oi the 
iodides (Datta, T., 1913, 103,426), this method proves very convenient 
for the preparation of the platini-iodides of potassium, ammonium, and 
tie amines. The method failed with hydrazine hydriodide on account 
of the reduction of the chloroplatinic acid to metallic platinum. In 
other cases the condition necessary to success is the employment of an 
excess of the iodide of the metal or base. 

The following substances were prepared ; potassium platini-iodide, 
very soluble, black, crystelline powder ; ammonium platini-iodide, black 
powder ; dipropylammonium platini-Mide, black ; Mrapropylammonium 
fiatini-iodide, chocolate coloured ; a-picolimum platini-iodide, black ; 
quinolinium platini-iodide, jet black j tTitnethyUulphonium platini-iodide, 
black powder ; trietkylsidphonium platini-iodide, chocolate coloured. 

D. F. i'. 


Non-equivalence of the Five Valencies of Nitrogen. E,iul 
faoMu (AnTiaien, 1913, 399, 366 — 370). — By reason ot the great 
importance of the subject, Mcisenheimer’s recent proof (this vol., 
i, 595) of the non-equivalence of the 6ve valencies of the nitrogen atom 
must be submitted to searching criticism before being accepted. The 
author is of opinion that Meisenheimer's experiments can be inter- 
preted in another, and more probable, manner. Meisenbeimer 
assumes that hydrogen chloride and methyl iodide both attack tri- 
methylamine oxide at tbe same point and in the same manner, yielding 

the additive compounds NMej<^l^ and NMe 3 <j^^® respectively. 
From the former by the action of sodium mcthoiide, and from the 


OH 


latter by moist silver oxide, are obtained the substances NMej<yj^pg 

andNMegS^Qjj - the different behaviour of the two substances during 

decomposition is the foundation of Meisenheimer’s proof of the dififer- 
ence of the fifth “ unique " valency of nitrogen from the other four. 

The author takes exception to thU. Tbe two substances NMej<^^^ 
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and NMej<^g®, being atcohoIateB of a very feeble ba8e,NMej(0H)j^ 

must both be hydrolytically dissociated by water, and yield MeOH and 
NMe fOHl. if they have the constitutions given above. He ig 
opinion that hydrogen chloride and methyl iodide do not attact 
tBmethylamine oiide in the same manAer. With methyl iodide the 

oxide forms the methiodide, NMe,:0<f ®; the product of the action 

of moist silver oxide is then NMe,;0<“® , which would be expected 
to yield trimethylamine, formaldehyde, and water by its decompogition, 
as is actually the case. 

The formula NMej:0<^® has been discussed and rejected bj 
Meisenheimer {loc. cit.)-, the author, however, shows that the mm> 
for its rejection are insufficient. “■ 

Non-equivalence of the Five Valencia of Nitrogen. Jakob 
MIISRSHEIHEE {AnnaUn, 1913, 399, 371-376).-Xhe author repk 
to Fromm’s criticisms (preceding abstract). In answer to his cent ution 

that two isomeric compounds should • Lrid T.v 

hydrogen chloride at the double linking of trimethylamine oxide if tbs 
fourth and the fifth valencies of the nitrogen atom are fundameitslly 
different, the author claims that the whole behaviour of ammomum 
compounds proves that four of the valencies of the nitrogen atom 
negative and the fifth is positive ; therefore, in the addition of hydrogen 
chloride to trimethylamine oxide, the negative chlorine wil becotni 
attached only to the fifth positive valency of the nitrogen atom, anl 
only one additive compound will lie produced. ^ 

To Fromm’s criticism that the two isomerides, NMej<Qjjj and 

NMe 3 <yg®, should both bo hydrolysed by water, the author replie! 

that Inly^fne. namely, that in which the methoiy group m atteW to 
the fifth positive valency of the nitrogen atom, should be hydrolytically 
dissociated ; the other isomende, in which the metboxy-group is bound 
by a negative valency, should be as little affected by water as is 

™ Thran^or’also criticises adversely Fromm’s rwro^ for ascribing 
oxonium formulae to substances of the types NMejCl'OMe and 

NMe,(OEt)-OMe. b. b. 

fNon-equivalence of the Five Valencies of Nitrogen.] Esit 
Faomm (Anmlm, 1913, 399, 377).-The author agrees 

heimer (preceding abstract) that in ammonium compounds the fi 

.■positive” valency of the nitrogen atom 

four “ negative ” valencies, but is of opinion that the results o 
observations on ammonium compounds cannot be applied to ‘be » 
the amino-oxides without further consideration. He claims th t 
amino-oxides there are two "positive” valencies which differ from to 
other three " negative ” valencies. 
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pecomposition of GlucoeamiDe by Bacteria. Kmh, Aihh :h 
01PBN and Andok Fodoe {Ztilsck. phyaid. Chain., 11)13, 87, 
j|4— 219). — Glucosamine hydrochloride, when decompo-i-.l by miti-o 
(jgsnisms of the B. tultilU group, yields propionic aciil and d lactic 
acid. E. F. A, 

fermentative Decomposition of Creatinine. iJ.iSinviiiT 
AcEEEMANN {Zaitach, Biol., 1913, 62, 208 — -2i6J. — -Creatinine, mixed 
^th a little dextrose and peptone, was inoculated with bacteria from 
a decomposing pancreas. Neither methyl- nor dimethyl-guanidine 
jjg formed, the main product ot the change being 1-methylhydantoin, 
NH-TO 

^'^NMe-CHs E. F. A. 

The Obangee Produced in Asparagine by Heating its 
Agueoua Solutions. Felix EnaLicH and Fkitz Lange (Bioehem. 
^eitaeh., 1913, 64, 256 — 276). — By heating the ordinary asparagine 
mth water lor twelve hours and allowing the substance to crystallise 
oat in fractions, a very small amount was obtained which has 
[j]ifd6'2‘’j this apparently oi-aaparagine (compare Etlenmeyer, this 
vol., i, 836). The authors also show that when asparagine solutions 
are heated, ammonia is evolved, and on crystallisation, crystals 
together with a non-crystallising syrup are obtained. The longer the 
beatiug takes, the smaller is the amount of crystals, the larger 
tbe amount of syrup obtainable, and the larger is the quantity of 
ammonia evolved. The uncrystallisable syrup is not readily freed 
from ammonia, and tbe evidence obtained indicates that it contains 
ammonium aspartate. The latter substance readily crystallises from 
water, but if its solution is heated, an uncrystallisable syrup is also 
obtained. It appears, therefore, to be an intermediate product 
produced by the action of heat on asparagine solutions. The actual 
nature of the dual products has not yet been ascertained. S. B. S. 

Resolution of df-Aminohexoic Acid (Norleucine) into tbe 
Optically Active Components by means of the Formyl 
Compound. Polypeptides Derived fbom o-Aminohexoic Acid. 
Emil Abdeehaldkn, U. Feobhuch, and Dionys Fuchs (Zeilsch. physiol. 
Ckm., 1913, 86, 454—468). — dl-a-Amiuohexoic acid, which E. Fischer 
resolved by means of the brucine ealt^ is readily resolved when the 
brucine salts ot the formyl derivatives are crystallieed. The acid, for 
which the name norleucine is proposed, has been combined with 
glycine and leucylglycine to form polypeptides in the usual manner. 

I'ormyl dl-d-aminohtxoio acid crystallises in lustrous needles, which 
soften at 110 — 111°, m. p. 11 4°. The optical antipodes resemble each 
other very closely, crystallising iu slender, lustrous, short or long 
needles aggregate in bunches. They soften at 111°, m. p. 114°, and 
We [a]o - 16’86° and + 16’53° respectively. 

Ciloroaatyl-d-norlnuiiHe crystallises in colourless, transparent 
hmellm, which sofun at 70°, m. p. 104—106°, [a]? -h 3-56°. 

S/ycyl-d-norlaieiM, Cn,-[CHj],-CH(C03H)-NH-CO-CHj-NHj, forum 
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prisms growiog into long needles, which become brown at 220°, giou, 
at 230°, m. p. 239—240° ; they have - 8’T1° 

Olyeyl-l-norhuciiM is almost idendral in crystalline form jQj 
behaviour on heating ; it has [a]^ +8‘21°. 

CMoroacetyHX-norltwint forms long prisms, m. p. 104 — 107°. 

. fffycyf-dl-norfetietns separates in fatty plates or bundles of prUig;. 
it sinters at 210°, decomp. 215°. ’ 

a-Bromoimhexoylglycyl-dl-norleueine crystallises in platelets, m „ 
140°. ' 

H-Lmcylglyeyl-d\-norltucim separates as a crystalline skin. j( 
sinters at 220°, decomp. 260°. It could not be hydrolysed by mejjj 
of yeast juice with any certainty. The same applies to glycyl.,/;. 
norleucine. E. F, a 

Preparation of Derivatives of a-Bromotsovaleric Acid 
Abtbub Liebrecht (D.R.-P. 261877). — a-Bromoi&ovaUrylmtthylaniit, 
needles, m. p. 103°, is obtained when o-bromoisovaleryl bromide i; 
slowly dropped into a cooled 20% aqueous solution of methylammj 
(2 mots.) ; the corresponding tthylamidt, needles, m. p. 120°, is prepared 
in a similar manner with etbylamine. F. M. G, M. 

Action of Hydrazine Hydrate on Dicyanodiamide and 
Biuret. Robert Stoll^ and K. Krauch (J. pr, Chem., 1913, [ii], $8 
306 — 314). — The authors have investigated the action of hydrazine 
hydrate on dicyanodiamide under various conditions, and find that ta 
addition to guanazole, obtained by Hofmann and Ebibart (A., 1913, j 
919), the following substances may be formed: aminodicyanodiami. 
dine, l-amina-2 : S-dehydrazino-l : 3 : 4-triazole, carbobydrazide, amino. 
diguanide, mono-, di- and tri-aminoguanidine. 

With the exception of guanazole and the triazole, all the abote- 
mentioned substances were isolated iu the form of their benzytidene 
derivatives by acidifying the product of the reaction with hydrochloric 
acid and shaking with beuzaldebyde. 

The action of hydrazine hydrate on dicyanodiamide, both at 40“ 
and at the ordinary temperature, results in the formation of guanazole, 
diaminoguanidine and triaminoguanidine ; if the reaction is cacrinl 
out at 50°, these compounds are accompanied by aminoguanidina and 
aminodiguanidt, which forms a bemylidene derivative, trr. p. 2S"“ 
NH:c(NHj)-NH(NH)-I7H-N:CHPh. 

Guanazole is best prepared by beating a mixture of dicyanodiamide 
(1 mol.) and hydrazine hydrate (24 mol.) at 60—70°; if the tempera- 
ture is raised to 100 — ll0°, carbobydrazide is formed simultaneously, 
Ntirosoguanazole, CjH,ONj, obtained as canary-yellow precipitate by 
the addition of sodium nitrite tea solution of guanazole in dilute acetic 
acid, is insoluble in the ordinary solvents, and on reduction with zinc 
dost and sulphuric acid yields guanazole and probably guanaziie. 
When a large excess of hydrazine hydrate (5 mols.) is employed and 
the reaction carried out at 40°, dicyanodiamide yields guanazole aod 
aminodicyanodiamidine (Thiele and Uhrfelder, A., 1899,1, 119); it 
the ordinary temperature, guarrazole, mono-, di- and tri-aminoguaBi- 
dine are formed, whilst at 70° l-smino-2 ;5-hydrazino-l :3 ;4-triazi)l8 
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(Stolle and Bowles, A., 1908, i, 474) is the maie product. Excess of 
hydrazine hydrate at 100 — 110“ leads to the formation of carbo- 
jjydraiide. 

When heated with hydrazine hydrate f4 mols.) at 108—118“, 
biuret yields the hydrazineta.lt of hydrazidicarboxyliruide [2 : 6-diketo- 

tetrahydro-l, : 3 ; 4-triazole], which crystallises 

in needles, m. p. 196°, and is converted by shaking with benzaldehyde 
nnd dilah® hydrochloric acid into benzalazine and hydrazidicarboiyl- 
iniide (compare Pellizzari, A., 1895, i, 73) ; if the reaction is carried 
Qut at 80 — 86“, the hydrazine salt is accompanied by aminobiuret, 
ifhich was isolated in the form of its benzylidene derivative, m. p. 
207 “ (compare Thiele and Uhrfelder, A., 1899,, i, 118). F, B. 

Some Hydrazine Derivatives of Chloral and Triohloroacetio 
Acid. Eobsrt StollA and Fr. Hblwbrth {J. pr. Chem., 1913, [ii], 
08, 315—318). — Chloralhydrazine (Knbpfer, A., 1911, i, 704; this 
jol., i, 703) is readily obtained by the gradual addition of hydrazine 
hydrate to a well cooled ethereal solution of chloral hydrate. It 
separates from alcohol in white needles, m. p. 100“ (Knopf er gives 
85“j, and decomposes when kept, yielding hydrazine hydrochloride. 
With benzaldehyde in aqueous solution it forms the benzylidene 
derivative, CClj‘CH(OH)'NH'NiCHPh, crystallising in small needles, 
m. p. 65“ (decomp.). 

(•Bistrichloroacetylhydrazide, m. p. 195“ NjHj(CO-CCl 5 )j, prepared 
by heating hydrazine monohydrochloride with trichloroacetyl chloride 
on the water-bath (compare L. and P. Spiegel, A., 1907, i, 607), reacts 
with alcoholic silver nitrate and ammonia, yielding a yellow stiver 
derivative, and when heated with phosphorus pentachloride or thionyl 
chloride is converted into 2 : S-ftistrtcA&ronistAyM ; 3 ; 4 oradtozols, 

CClj'C'^Q^^C'CCIj, which has m. p. 121“/9 mm., and separates 
from ether in long prisms, m. p. 48“. F. B. 

isoButyl Ester of Phosphorous Acid. I. ALExasnER E. 
Aasozov and A. A. Ivanov {J. Rvss. Phyt. Chem. Soc., 1913, 45, 
681—690). — Diitobulylphosp^i'ous acid, P(0'CjHj)20H, obtain^ by 
Arbuzov’s method for obtaining esters of this type (A., 1907, i, 8, 
174, 275), is a colourless, mobile liquid with a pleasant, fruity odour, 
b. p. 117-5“/14 mm., 235— 236“/760 mm., DJ 0-9941, 0 9776, 

0(0-9940, D“ 0'9759. With metallic sodium it yields a sodium salt 
stable at high temperatures ; the eilver salt, P(OC^Hj)jOAg, was 
analysed. 

isoButyl phosphite, P( 0 'C 4 H 5 )j, separated from its mixture with the 
preceding compound (A., 1907, i, 8) by converting the latter into 
sodium salt and distilling, is a colourless, mobile liquid with an intense 
peculiar odour, b. p. 100-6“/4-5 mm., 234 — 235“/760 mm., DJ 0 9193, 
Da 0-9052, DJ 0-9193, D? 0-9036. It reacts with bromine according 
to the equations ; 

P(0-C,H,)3 + Brj = PBrj(0-C,Il„), = 2C,H,Br + PO/O-C.Hj. 
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With cuprous iodide it forms the compound, CuI,P(0'C^Hj)3, m. p 
about 48°. 

It is evident that the impossibility of separating the two esters 
P(0’C4Hg)j'0H andP(0'C4Hg)j,by fractional distillation is due to the 
fact tlmt the two liquids and mixtures of them have almost identical 
boiling points. T. H, p, 


Isomeric Change of P(OC4Hg)3 into C4Hg'PO{OC,Hj)g, jj 
Alexahdee E. Aebuzov and A. A. Ivanov {J. Rust. Phys. Chtm , Soc . 
1913, 45, 690— 694).— When heated with isobutyl iodide, taobutyl 
phosphite (see preceding abstract) undergoes isomeric change in 
accordance with the equations : 

CgHgl + P{0-C4Hg)g = I-P(C4Hg)(0-C4H,)3 = 

P0(C4H,)(004Hg)g + C4H,I. 
The iaobulyl isobutylphoiphito thus obtained is a colourless, mobile 
liquid, b. p. 133-5—134710 mm., 258— 269°/760 mm., D» 0-9630, 
DS 0-9475, D2 0-9628, D? 0-9^9. The con-esponding Mobutyl! 
phosphorous acid was obtained in crystals, 20iP(C4Hj)(OH)j,HjO, 
m. p. 124°; this acid was originally prepared by Hofmann (A., 1873, 
883) as a waxy and evidently impure mass, m. p. 100°. T. H. p. 


Compounds of Boric Acid and Mannitol. Feenando Aqeso 
and Elena Valla {Gazzelta, 1913, 43, ii, 163 — 174). — Solubility 
measurements indicate that the combination of boric acid and mannitol 
takes place in equimolecular proportions. The stability constant at 
25° is 0-598 ; it decreases when the temperature increases. The con- 
centration of the hydrogen ions in solutions of mannitoboric acid has 
been determined, the dissociation constant being of the same order of 
magnitude as those of the monobasic organic acids, and it is proportional 
to the concentration of the mannitol. The rotatory power of solutions 
of sodium metaborate and mannitol is proportional to the concen- 
tration of the mannitol. K. V. S. 


Preparation of Beadily Soluble Stable Compounds of 
Perborates. Vebeinigtb Fabriken pue Laeoeatoriumsbkdarp 
(D.R.-P. 261633). — The following complex salts are prepared by 
mixing the required proportions of the components in aqueous solution 
and evaporating to dryness : sodium horotartrates, C4H4O4(B0Na) or 
C.H,Na04(B0Na) ; sodium borocitratss, (CjHjO,)2(BONa)3 or 
(CgH4NaO,),(BONa),; 

aluminium sodium tartrates, Na0Al(C4H405)2Naj or Al(C4H40j)3Na5 
When moist they are of a syrupy consistency, but can be dried to 
masses resembling water glass and then reduced to powder. 

F. M. G. M. 


Preparation of Chlorobenzenedisulphonic Acid. Faebweeke 
VOBB. Meisteb, Lucies (fe Beuniho (D.R.-P. 260563). — Whenp chloro- 
benzenesulphonyl chloride is heated with fuming sulphuric acid 
(4 parts) at 160 — 180° with continual stirring, it furnishes a cbloro- 
benzenedisulphonic acid (compare A., 1892, 331). F. M. G, M. 
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PrepRTation of mMoHalogenanthraceDs-^-aulphonic Acids, 
jjiPisoBE Anilin- & Soda-Fabrie (D.R.-P. 260662). — Dichloroanthra- 
(gnesviphimie aeid, a. yellow powder, somewhat soluble in and exhibit- 
ing a blue fluorescence in water, is obtained when dichloroantbracene 

part) in chloroform (100 parts) at 30° is treated with chloro- 
sulphonio acid and the temperature subsequently maintained at 40 ° 
for four hours j the reaction can also bo carried out in fuming sulphuric 
acid. 

j)ilir<)moanthraetnemilphonie acid is obtained in a similar manner from 
aibromoanthracene. F. M, G. M. 

preparation of lodo-derivatives of p-Hydroxy-jS-phenylethyl- 
amine and of its iV-AUcyl Derivatives. F. Hospmasn-La Roche 
A Co. (D.R.-P. 259193). — ^The iodo-derivatires of p-hydroxy-jS-phenyl- 
etbylamine have an enhanced therapeutic value. Di-iodc^p-hydroxy- 
^■phenyltthylamiru, glistening, colourless needles, m. p. 189—190°, is 
obtained when an aqueous solution of p-hydroxy-jS phenylethylamine 
is slowly treated with iodine and sodium hydroxide ; any great excess of 
alkali is to be avoided during the reaction ; the hydriodi^ separates in 
yellowish-brown leaflets, and is decomposed with sodium carbonate in 
the usual manner. 

^■Bemsyl-p hydroxy-^-phenyltthylamiru hydroehloride, 
OH-OeHj-CHj-CHj-NH-CHjPh.HCl, 
needles, m. p. 216°, is prepared from benzaldehyde and p-hydroxy- 
flphenylethylamine with subsequent reduction (with sodium amalgam) 
of the Schifl base, OH‘C,H^'CHj-CHj'NlCHPh ; when treated with 
iodine, it furnishes TSJmayldi-iodo-p-hydroxy-^-phmyUthylanane, yellow 
needles, m. p. 159—160° (decomp.). 

Piperonylp-kydroxyphenyUihylamine, m. p. 115° (the hydrocUoride 
has m. p. 219°), on similar treatment gives rise to a ii-pipermyldi-iodo- 
p-hydroxyphenylethylamine, decomp. m. p. 165°. F. M. G. M. 

Preparation of iV-Alkylaryl Derivatives of p-Hydroxy- 
^■phenylethylamines. F. Hoffmann- La RocaE(feCo.(D.R.-P. 259874). 
—The Schifl base obtained from benzaldehyde and p-hydroxy-fS-phenyl- 
ethylamine (compare preceding abstract) has m. p. 148° ; S-bsngyl- 
phydroxy-^-phenyUthylamvie forms colourless needles, m. p. 143°; 
whilst the ^hiff base (Joe. eit.) prepared from piperonaldehyde and 
p hydroxy-)3-phenylethylamine has m. p. 151°. 

When p-hydroxy-)3-phenylethylamine is combined with veratraldehyda 
it furnishes a Schifl base, m. p. 114°, which on reduction gives rise to 
(d-veratryl-p-hydroxy-^ phenylelhylamine, m. p. 118°; the hydroMoride 
has m. p. 216°, whilst with salicylaldehyde it yields a Schifl last, 
yellow needles, m. p. 145°, and on r^uction N-o-hydroxybenzyl- 
phyJroxy-^-phenylelhyiamine, colourless needles, m. p. 1 15°. 

F. M. G. M. 

The Condensation of Vanillin and Piperonal -with Certain 
Aromatic Amines. Alvin 3. Wheeler (/. Atner. Chtm. &)c., 1913, 
35, 976-978. Compare A., 1909, i, 673 ; 1908, i, 332 ; 1903, i, 246). 
—An extension of the earlier investigations. In boiling toluene 

VOL, CIV. i. 4 6 
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solution, vanillin slowly condenses with p-a«ninotonzoio acid with 
formation of A-hydroxy-Z-methoxyhmzylUmt-'^-aminoUmmc aad, deep 
yellow plates, m. p. 211—212°, which on recrystallisation from water 
separates as a brilliant red substance with one molecule of water ; 
expelling the water at 100° the original yellow colour is restored. 

.Vanillin condenses with ethyl p-aminobenzoate in boiling benzene 
eolation, giving ethyl ^■methoxy-^hydroimheiixylidvM-j^-iiminohenzoatt^ 
thin, yellow plates, m. p. 145° (corr.). , ■ 

Under similar conditions to the last, vanillin ^d p-aniaidipe produce 
i-hydroxy-3-methoa)ybenzylidene-f-ani»idine, pale yellow crystals forming 
radiating clusters, m. p. 133-6° (corr.) ; with piperonal and p-anisidine, 
3 : i-nuthylenedioxybenzylideiM-y-ameidine, very pale yellow needles, 
m. p. 117-5° (corr. bis obtained. 

Kperonal and p.aminobenzoic acid condense slowly in boiling toluene 
solut^n, yielding 3 ; i-melhylenedioieybenzylidene-y aminobmzoui acid, 
pale yellow prisms, 233—234°. If the heating is less prolonged, or if 
an excess of the acid is taken, a tuietanee, m. p. 171 — 17iJ?, is obtained 
in considerable quantity. 

When heated together in boiling benzene solution, piperonal and 
ethyl p-aminobenzoate undergo condensation to ethyl 3 : i-mthylmt- 
diMevbenzylidene-p-aminobenzoaUf long, pale yellow needles, m. p. 109* 
(cor/). D-F-I. 


Preparation of Benzoylohloroamide. Rasik Lal Datta and 
Tarapada Ghosh (/. Amer. Chem. Soe., 19 1 3, 36, 1044 — 1045).— 
Benzoylcbloroamide is conveniently prepared by passing chlorine into 
an aqueous suspensiou of powdered benzamide until a sample of tin 
solid, after sepration and recrystallisation, has m. p. 116°; the procesi 
usually occupies several hours. 

If the method used by Bender (Ser., 1882, 15, 410) for tie 
preparation of this substance is modi6ed by adding acetic acid and 
then a concentrated solution of bleaching powder to an aqueous 
suspension of benzamide, the product is a substaitce, m. p. 153—163°. 


Molecular Eearrangementa of Carbon Compounds. II, 
Aromatic (V)-Acylammes and the Beckmann Rearrangement. 
ClabenceG. Derick and J. H. Bobkmann («/. Amer. Chem. 6oc., 1913, 
36, 1269—1289. Compare Derick, A., 1910, i, 805).— Further experi- 
mental evidence is produced in favour of the decision in the earlier 
investigation that non-reversible intramolecular rearrangements ol 
carbon compounds take place in the direction to decrease the mniBatiou 
constant. For the purpose of determination of the small ionisation 
constants of acylamines, a colorimetric method based on the colours 
produced with suitable indicators has been developed, by means of 
which the ionisation constant of sufBciently soluble acids and bases 
may be estimated with a mean error of 2%. 

In accord with the view expressed above it is fouiid that each of 
such substances as acetanilide, propionanilide, benzanilide, and cWow- 
acetanilide, which do not rearrange to monoacylaminoketones, has 
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lower ionisation constant (basic) than the corresponding isomeride of the 
latter type. On the othdr hand^ the aromatic diacylamides, for example^ 
(Jiacetaniiide and dipropionanilide, which can undergo rearrangement 
/Ohattaway, T., 1904, 386, 1181, etc.), arc found to have higher ionisa- 
tion constants (acidic) than their isomerides, y)-acetylaminoacetophenone 
and p-propionylaminopropiophenone, which ionise as bases. • 

The results generally indicate that acyl radicles derived from acids 
vtith ionisation Constanta between 1-4 x 10"® and 1-55 x 10"* at 25° 
jiust be twice substituted at the nitrogen atom of aniline before 
isomeric change will be possible. 

In the case of the Beckmann rearrangement, which has been studied 
^ith acetophenoneoxime and benzophenoneoxime, it is again found that 
jie ionisation constants (basic) of these substances are greater than 
those of acetanilide and benzanilide, into which they pass by isomeric 
change. 

^.propumylaminop'opiophenone, long, colourless needles, m. p. 151° 
(corn), was obtained by the action of propionyl chloride on p-amino- 
propiophenone, and also by warming propionyianilide with propionyl 
chloride and aluminium chloride in carbon disulphide. The method 
adopted by fiech (A., 1878, 51) proved unsatisfactory for the prepara- 
tion of chloroacetanilide, and it was found that much better results 
were obtainable by allowing aniline and chloroacetic acid to react in 
cooled ethereal solution and keeping the resulting aniline chloroacetate 
with the calculated quantity of phosphoric oxide in a well stoppered 
bottle for several weeks. D. F. T. 

A New Method of Synthesising the Higher Phenols. Trbat 
B, JoHNSotf and Willard W. Hodge {J. Amer. Chem. Soc., 1913, 35, 
1014 — 1023). — It is found that mixed ketones containing hydroxyl or 
alkyloxyl radicles in the benzene nucleus are readily and smoothly 
reducible by zinc amalgam and hydi-ochloric acid to form the corre- 
sponding alkyl-substituted phenols or ethers. The reaction appears to 
bo a general one. Only those products which are described for the 
first time are mentioned below. 

1- Acetyl-2 : 4-dihydroxybenzeae is reduced by the above agent to 
i'A-dihydroxy-l-ethylbtnztne, prismatic crystals, m. p. 98 — 99°. The 
corresponding propionyl compound gives 2 : i dikydroxy-l-propyl- 
imzene prisms, m. p. 82 — 83°. 

2- Propionyl-l : 4-dihydroxybenzene becomes converted into 1 :4-di- 
liyiroxy-2-propylbmzmi, microscopic needles, m. p. 86°. '2-Propionyi- 
\ i-dimlhoxybentetu, a pale yellow oil, b. p. 167 — 169°/13 mm., 
obtained by the action of propionyl chloride and aluminium chloride 
on a solution of quinol dimethyl ether in light petroleum, on reduction 
yields 1 ; 4-dimethoxy-2-propylbenzene (Thoms, A., 1903, i, 415). 

It is noteworthy that whereas the redaction of l-chloroacetyl-S : 4-di- 
bydroxybenzene by this new method proceeds satisfactorily giving a 
good yield of 3 : 4-dihydroxy- I-ethylbenzene, the action of zinc and 
bydrochloric acid,' as has already been shown (Dziergowski, A., 1894, 
>1 73), leads only to the formation of l-acotyl-3 : 4-dihydroxybenzBne. 

D. F. T. 

4 b 2 
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Triphenylmethyl. XXIII. Tautomeriem of the Hydroxy, 
triphenyloarbinols. Moses Qombebg (/. Amtr. Ghem. Soe., 1913, 35^ 

1 Q 35 1042). — The conflicting resaltsas to the properties of ^)-hydroxy. 

triphenylcarbinol (Bistrzycki and Herbst, A., 1903, 1 , 639 ; 1904 ^ 
i 44; Rteyerand Villiger, A., 1903, i, 813 ; Auwers and Schriiter, 

A * 1903 i, 820) are readily explicable when it is borne m mind that 
tautomerism has been observed with snch rela^ 
triphenylmethyl and the triarylcarbinyl haloids (A., 1909, i, 144 ) 
There exist two forms 0 ! hydroxytriphenylcarbinol, probably of the 
benzenoid structure, OH-CPh„-CjH,-OH, and the quinonoid structure, 

CPhj;CgH^<Qjj, respectively. 

The hydroxycarbinol is beat prepared by demetbylating p anUyl. 
diphenylearbinol with aluminium chloride in benzene. The product is 
digested with 3 % sodium hydroxide solution, when, after filtration, the 
addition of excess of acetic acid precipitates the yellow quinonoid 
modification ; this, after recrystallisation from 40—60% acetic acid, 
has m. p. 139—140“ whilst separation of tho carbinol from the alkaline 
solution by addition of ammonium chloride solution gives the colourless 
benzenoid form, which, after crystallisation from aqueous alcohol 
contoining a little ammonia, forms needles or plates, m. p. 157—169°, 
or sometimes 162—163° (compare Auwers and Schriiter, loc. cit.). 

The two forms are not physical isomerides, for a solution of each 
crystallises only in the original form even when inoculated with a 
crystal of the other. On heating the solids, the quinonoid modification 
commences to undergo dehydration below 60°, whilst the benzenoid 
modification begins to turn yellow in the neighbourhood of 100 °, 
probably due to isomerisation, and simultaneously commences to lose 

The yellow modification is always obtained when either form is 
crystallised from acetic acid, whilst the colourless modification is 
invariably the result if an alkaline solution is treated with ammoniani 
chloride or if crystallisation is effected from alcohol containing some 
ammonia. Kecrystallisation of either form from alcohol contaieing 
hydrochloric acid usually gives a mixture of yellow and colourless 
crystals whilst alcohol alone induces tautomerisation but slowly. 

Exposure to sunlight or ultraviolet radiation causes a fairly rapid 
and complete change of the colourless benzenoid to the yellow qumonoid 
tautomeride, so that, from analogy to the stereoisomeric ethylenit 
compounds, the latter is presumably the labile modification. 

Hydrogen chloride is absorbed by both isomerides in the solid state 

with formation of the same chloride, CPbj:C 5 H^<CQg, a deep red, 


iridescent solid apparently identical with the product of the action of 
hydrogen chloride on fuchsone ; when treated with molecular silver 
this p-hydroxytriphenylcarbinyl chloride loses hydrogen chloride au 

gives rise to fuchsone. , . 

It is found that this behaviour is apparently general lor 

n-hydroxytriphenylcarbinols, and that, also, o-cresyldiphenylcarbmi 

(compare Bistrzycki and Zurbriggen, A., 1904, 1 , 44) 8 '^“.''!"’ “ 
ficationa which can be best isolated by the methods apphed 
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Ijjere exists similar relations between the modifications of high and low 
ij, p., as regards colonr and behaviour towards light. D. F. T. 

Identifloation of “ Jambulol ” as Bllagio Acid. Fredebick B. 
poffisR and Thomas Callah (Pharm. J., 1913, 91, 245).— Further 
examination of the substance present in jambul seeds, to which the 
name “jambulol" was given previously by the authors (A., 1912, 
jl 480) shows that it is identical with ellagic acid (compare T., 1905, 
87, 1412). W. P. S. 

The Crystalline Deposit Occurring in the Timber of the 
"Colonial Beech" [Gmelina Leichhardtii, P.v.M.]. HekbjG. Smith 
(/. Poy- Sci» Aisuj South Wales, 1913, 46, 187 — 200). — The author has 
examined the white deposit which frequently fills the cells of the 
wood and accumulates in the cracks of Gmelina Leichhardtii ; he proposes 
to name this, gmelinol. It separates from hot water in needle prisms 
or plates. In the crystalline state it has m. p. 122° (corr.) and, after 
cooling, solidifies to a transparent, resin-like substance, m. p. 62 — 63°. 
The latter m. p. remains unchanged after many weeks if the material 
is preserved in the glassy condition in the lump, bub, if the fused 
substance is powdered, the m. p. immediately commences to rise, and, 
liter a comparatively short time, has reached about 120 — 121°, but 
does not appear to revert quite to the m. p. of the original crystals. 
It has [ajn -1-123'3° when dissolved in chloroform. It dissolves in 
1470 parts of water at 22°. Analyses and determination of molecular 
weight indicate the formula C,.,H,^0,. Nitric acid converts it into 
a diuifro-compound, CuHuOjiNOjlj, m. p. 128—129°. Sodium 
acetate and acetic anhydride transform it into a monoacetyl derivative, 
m.pllO°. 

When an excess of bromine water is added to an aqueous solution 
oi the substance, a light drab evbstance, CjjHjjO^Br, is formed, which 
is not distinctly crystalline, and melts at about 100°, after much 
darkening at about 90°. The bromine atom must have been intro- 
duced into the side-chain, since it can he eliminated by boiling 
with alcoholic silver nitrate solution. Zeisel determinations indicate 
the presence of two metboxy -groups, and this is confirmed by the 
production of veratric acid when the substance is oxidised by a 
solution of chromic acid in glacial acetic acid, or 
by alkaline permanganate. When fused with 
potassium hydroxide at a temperature not exceed- 
ing 200°, phenolic substances are formed, whilst, 
at 210—225°, protoeatechuic acid is produced, 
together with small quantities of a volatile 
acid. 

From the above experiments, and from the 
red and green colorations given by the vapour of 
the substance to pine wood moi.stened with hydrochloric acid, the 
author is led to propose tentatively the annexed formula for gmelinol. 

H. W. 

Freparation of W-Monoalkyl Derivatives of p-Aminophenols. 
Emmasuei, Meec* (D.R-P. 260234. Compare A,, 1909, i, 222). — 
df-Alkyl derivatives of f-aminophesole are readily prepared by the 


CE 
C-OH-CH’ 


??>0 


c 

Hcl^^C-OMe 

C'OMe 



i. 1058 


iBSTBAOTS or CHIMIOAL PAPKBS. 


action of primary aliphatic amines on the alkali derivatives of quboi 
at a tempOTatvire of 200—260“ for five to twenty hours, either in the 
presence or absence of condensing agents ; this reaction, moreover, 
ian be carried out in aqueous solution or in the absence of a solvent. 

Details are given of several modifications of these methods for 
preparing A^methyl^aminophenol from methylamine and quinol in 
the presence of sodium ethoiide, or of j sodium carbonate either 
with or without the addition of zinc chloride or other condensing 
agents. 


Derivatives of Phenacyl Sulphide and their Stereoiso- 
rneriam. Emil Fromm and Wilhelm Scbomer ( AnnaUn , 1913, 399, 
353—365 ). — DibemsylideiMdipkenaeyl tulphide, S(CBz.pHPh)j. m, p 
270“ leaflets, is obtained from phenacyl sulphide, benzaldehyde, and 
sodium hydrozide in 50% alcohol. Diphenacyl sulphide and bromine in 
chloroform at 0“ yield at first a yellow precipitate of the unstable di- 
phmaeyl Midedibromidi, but ultimately ditromo&pWyi sulphidt, 
C H 0 SBr.,, m. p. 107“, white crystals, is obtained. The di-iedide^ 

I S(CHj^CO&) 5 , m. p. 121“ red needles, is more stable, and is prepared 

in a similar manner. , , , , 

Equal molecular quantities of diphenacylsulphoxide and phenyh 
hvdrazine in neutral or in acid solution yield diphtnacyltvlphimdephnyl 
hydraz<m>, C^Hj^O^NjS, m. p. 186“. Di^phenacylsulphoxide and hydr- 
oxylamine hydrochloride, with or without sodium <»rbonste, yield 
diphmuieylsvlphoxidtdioasime, Cj„H,,OjN,S, m. p. 206 ; no other 
oxime or dioxime has been obtained. . . , . , 

Dimethyldiphenacylsulphone has the symmetrical formula, 

^ SOjlCHMe-COPh)^, 

since it is decomposed by boiling dilute sodium hydroxide into benzoic 
acid and diethylsulphone. Unlike diphenacylsulphone itself, dimethyl- 
diphenacylsulphone does not condense with phenylbydrasine, semi 
carbazide, or hydroxylamine in acid, neutral, or alkaline solution. 
This inactivity apparently must be due to sterio hindrance ; it is not 
to be attributed to the existence of the sulphone in the form 
SO (CMe'CPh'OH)., because the substance does not react with acetic 
anhydride, benzoyl chloride, or sodium and chlorodinitrobenzene 
Diphenacylsulphone and aqueous bromine in daylight yield diW 
dipkmacyMphoru,, Cr,H„0,BrA ^P- 18f. prisms, a ter eight days, 
and letrabromodimelJiyMphane, S02(CHBr2)j, m. p. 151 , and benzoic 
acid after three months. Dibromodiphenacylsulpbone forms a dwxm, 
C H ON„Br„S, m. p. 184“, needles, by boiling with hydroiylamine 
hydr^hloride (two equivalents) and sodium mbonate, and an « 
C H 0 NBr,S, m. p. 158“, white needles, by boiling with alcohol 
Sd hydioxylLine hydrochloride; isomeric oximes cannot be iso ated 
The^behaviourof the oximes and the dioximes of diphenacylsulphone 
has been partly described by Fromm and Flaschen. The dioame, 
m p 204“!has the si/n.-configuration (see below). It yields only 
Ifyl derivative wift ^cetic anhydride, but by treatment v.th benzoy 
chloride and sodium hydroxide is converted into a 
n W ON S m. p. 150°. The owM-dioiime has m. p. 2w ' 

aa^stated previously; it forms a diacetyl derivative, CjoH,i,0,K^, 
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p. 162°, and a dibmzoyl derirative, CjdHjjOjNjS, m. p. 168°. Its 
ad/i-eonfiguration is proved by the behaviour of the dioxime with 
phosphorus peutachloride in boiling ether, whereby, after treatment 
^ith water, a suhtance, C,,H,,O^Nj 8 , m. p. 215°, is obtained, which 
jjjgt be tulfUMrudmittanitidt, 80 j(CHj-C 0 *NHPh) 2 , 0 '“oe it is decom- 
pQged into aniline and sulphuric and acetic acids by aqueous sodium 
hydroxide. Consequently the dioxime, m. p. 204°, must have the 
jjin.-configuration, since the dioxime-anhydride, m. p. 167°, being 
formed from each of the phenacylsulphoneoximes, must have the 
jdipit-configuration. 

The configurations of the diphenacylsnlphoneoximes follow from the 
preceding. The *y».-dioxime can only result from the «yTO.-oxime ; the 
{gtter, therefore, must be the oxime, m. p. 144°, since this yields the 
jyii.-dioxime by treatment with hydroxylamine hydrochloride and 
cglcium carbonate. The oxime, m. p. 173°, must therefore have the 

anti-configuration. 

jyji.-Diphenacylsulphonedioxime is unchanged by rapid treatment 
^ith phosphorus pentachloride and ether. When the mixture is kept for 
many days, it yields, after treatment with water, a siiistonce, 
CjjHigOjNjCljS, m. p. 174°, yellow crystals, which is probably tri- 
chlorodiphenacylsulphonedioiime or its transformation product, tri- 
chlcrosulphonediacetanilide ; the substance, which can also be obtained 
from the anti-dioiime, is receiving further examination. C. 8 . 

preparation of Condensation Products from Pbenol- 
sulphonic Acids. Badisohe Aniein- i Soda-Fabbik (D,E.-P. 
56 (J 379 ).— An account of the preparation of compownds, colourless 
powders, soluble in water, which are obtained by beating a mixture 
of 0 - and p-phenolsulphonic acids during twenty-four to seventy-two 
hours at 130 — 140° under 20 mm. with condensing agents, such as 
phosphorus tricbloride or tbionyl chloride. f. M. G. M. 

a-Hydroxy-y-phenylcrotonio Acid. J. Boogault (Compt. rend., 
1913, 157, 377 — 379). — The author puts forward an alternative con- 
stitution for the -y-hydroxypheuylcrotoDic acid obtained from the 
n-hydroxy-acid by boiling in aqueous solution with oxalic acid (com- 
pare this vol., i, 727). From the behaviour of the new isomeride he 
is unable to decide between the two formulae : 

(I.) HO-CPhICH-CHj-COjH (II.) HO-CHPh-CHlCH-COjH, 
but is now inclined to support formula II, by reason of the behaviour 
of the acid on oxidation with potassium permanganate. Further, he 
notes that the original transformation is reversible. W. 0. 

Isomerisation of the a-Hydroxy-|8y-un8aturated Acids to 
y-Ketonio Acids. J. Bouoault (Compt. rmd., 1913, 157 , 403 — 406. 
Compare Thiele, A., 1902, i, 152; Erlenmeyer, A., 1904, i, 1015). — 
The author considers that the transformation of o-hydroxyphenyl- 
crotonic acid into p-benioylpropionic acid takes place in two stages, 
namely ; CHPh:CH*CH(OH)-CO,H — HO-CHPh-CHlCH-CO.H -> 
C0Ph-CH,-CH.-CO.H. 
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influence of dilute acida (compare preceding abstrMt), and ainw 
aecond step can be brought about equally well by acids and alkalis, the 
intermediate formation of lactones (compare Thiele and ErleMeyet, 
loe. ait.) is not necessary. " • 

Action Of Light on Eaters of a-CyanooinnamyUdeneacetic 
Acid. II. Marib Kbibee and Ele^ob Kellkb {Amer. Chm. 
1913 50, 167— 171).— In continuation of previous work (A., 1911, j 
447)' the authors have examined the behaviour of the methyl, ethyl, 
propyl, isopropyl, and isobutyl esters of a-cyanMinnamylideneacetic acid 
on exposure to light, both in the solid condition and al 80 _ in solution. 
Without solvent all the esters polymerise to a dimeric form, th, 
reaction being practically quantitative, except in the of the 

stable ethyl ester, which is considerably oxidised. In alcoholic sola, 
tion only the methyl ester undergoes polymerisation ; the ethyl ester 
is transformed into an unstable isomeride, whilst the remaining esten 
undergo slight oxidation. Similar results were obtained in benzet, 
solution. The behaviour of the isomeric ethyl and wobutyl esters hn 
also been studied. On exposure to light without solvent, the isometic 
ethyl esters polymerise to dimeric forms, which are not identical bat 
structurally isomeric (compare loc. cit.) ; at the same time the stabli 
form is partly oxidised, whilst the unstable form is not. 

In benzene and alcoholic solution the stable ethyl ester is transfomcJ 
into the unstable isomeride ; the reverse reaction does not take place 
The isomeric tsobutyl esters behave in a similar manner. 

From these results the conclusion is drawn that the action of light 
on ethylenic compounds is determined, not only by the nature of the 
groups, but also by the spatial configuration of the molecule. 

The anomalous behaviour of the cinnamylidene compounds desenW 
by Stobbe (this vol., i, 177) may be explained on the assumption that 
in this series, compounds of different configuration were compared. 

The unstable ethyl a-cyanocinnamylideneacetate crystallises m Bat, 
straw-coloured needles, m. p. 113°. , , , , , 

frml a cyanodTinamylideneacetate, prepared by the condensation of 
cinnamaldehyde with propyl cyanoacetate by means of potassim 
propyloxide in propyl-alcoholic solution, forms long, flat, orangi 
crystals, m. p. 107°, and is converted by light into propyl 1 : S-dtpfenji 
cycloi«ta)i«-2 : i di-a-ojanoacrylat$, 

C 05 Pr«-C(CN):CH-HC<^gp^>CH-CH:C(CN)-C 0 jPr«, 

which crystallises in white needles, m, p. 107—108°, and is oxidirad by 
potassium permanganate in acetone solution to o-truxillic, benzoic and 

oxalic acids. , . ... 

\soProml a-cyanocinmmylidmeaccfaU, prepared in a similar manne , 
forms leTon-yellow pUtes, m. p. 111-112°, and on exposure to hg t 
yields kopropyl 1 ■. S-diphtnykjdoiuiane-i : i^t-a-cyanoa^lf, ap 
LllisingX^dles, m. p. 136°. The stable form of KobutyUcyawy 
'^dP^myliden^cttate, prepared by esterifying the^acid by the hydroge 
chlOTHe, method, forms yellow plates, m. p. 114 , and is conver f 
light into isoiitfyf I ■. 3 -diphenykyc\oh'uUitu -2 :i-di-a-cyarwacry» 

crystallising ill ...glistening, white needles, m. p. 123°. 
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The unstable wAuiyl ester is prepared by the condensation of cinnam- 
aldehyde with fsobutyl cyanoacetate. It forms yellow plates, m. p. 
jlO— 111°. and by boiling with an tsobutyl-alcoholic solution of 
hydrogen chloride ie transformed into the stable form. On exposure to 
light, it polymerises to a dimeric form, OsjHjjOjNj, m. p. 114—115°, 
jje constitution of which has not yet been established. F. Bt 

phototropy. II. Febdinando Gbaziani and F. Botini {Alii B. 
iccod. Lineti, 1913, [v], 22, ii, 32 — 41. Compare this vol., i, 984). — 
The hydrazones described in the present paper of the type 

r'r"n-n:chr 

are not phototropic, resembling in this respect those of the type 
H'fi'N'NlCHR previously investigated. The phenomenon is there- 
[jre associated only with hydrazones of the type R'NH-NiCHE, and 
these must not contain a substituent in the ortho-position of the 
nucleus of the group R'. The explanation of the phototropy of the 
hydrazones would then oe the mobility of the hydrazinic hydrogen 
atom, which is displaced to the ortho-position of the nucleus of the 
group R' by waves of short length, whilst those of great length, 
including those of heat, reproduce the original, stable form of the 
hydrazone. Of the hydrazones mentioned in this paper, the following 
have not previously been prepared : 

Cuminddehydephmylmeihylhydrazone, MePbN-NiCH-CcHj’CHMej, 
forms pale yellow needles, m. p. 54°. 

CinnamcUdthydephenytmethyUiydrazone, MePhN’NiCH-CHICHPh, 
crystallises in intensely yellow needles, m. p. 114°. 

Salicylaldehydephenylmethylhydrazcne has m. p. 74° (Labhardt and 
V. Zembruski, A., 1900, i, 125, gave 71°). 

Piperonaldehydephenylmethylhydrazone has m. p. 88° (Goldschmidt, 
A., 1897, i, 54, gave 85°). 

f-Tolwddehydephenylmethylhydrazone, MePhN’NfCIl’CjH,Me, crys- 
tallises in soapy, yellowish-green leaflets, m. p. 122°. 

Vanillinphmylmelhylhydrazoru, MePhN-NfCH-C 5 H,(OH)-OMB, 
forms colourless needles, m. p. 122°. 
CmmmMthydephenylhtnzylhydrazone, 

CHjPh-NPh-NlCH-CHlCHPh, 
is a lemon-yellow, crystalline powder, m. p. 167—168°. 

Fiperonalphenylbenzytkydrazone, CH jPh -NPh ■ N i CH • CjH jiOjlCH,, 
forms pale yellow needles, m. p. 124°. 

f-Toluald^ydephmylbtnzylhydrazvne, CHjPh-NPh-NICH'CjHjMe, 
crystallises in colourless, silky needles, m. p. 123 — 124°. 

Fhtnyl-^-naphAylhydrazint may be prepared by reducing the cor- 
responding nitrosoamine with zinc and acetic acid. 

Bmzaldthyd«phenyl-P-naplithylhydrazom, Ci^Hy-NPh-NICHPh, forms 
yellow needles, m. p. 92 — 93°. 

Anisaldehydephenyl-^-naphthylkydrazonef 

CicHr-IiPh-N:CH-C,H,-OMe, 

crystallises in almost colourless, prismatic needles, m. p. 116 — 117°. 
GvminaUehydtphenyl-p-naphlltyUiydrazone, 

C„H,-NPh-N:CH-C,H,-CH Mej, 
forms colourless needles, m. p. 118°. 
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Cinnam<Udthyd$phmy{-P-naphihylhydraz<>ni, 


C„Hj-NPh-N:CH-CH;CHPh, 


forms pale yellow, acicular crystals, m. p. 166°. ‘ 
^Tolvaldehydtphenyt-P-wtpklhylhydrazoM forms yellow, acicular 
crystals, m. p. 164°. S. 


Beduction of Aromatio Ketones. . Jacob BSbsbkeh and W. D 
Cohen (froc. A. Ahad. Wettntch. inwtordfam, 1913, 16, 91— 99),_xi,j 
authors have made an approximate quantitative study of the reduction 
of benzophenone hy zinc dust and aluminium amalgam in neutral, 
faintly add, faintly alkaline, and strongly alkaline alcoholic solutions. 
For this purpose, quantities of 5 grams of benzophenone were boiled 
under reflux for deflnite intervals, with the requisite amount of reducing 
agent in 60 c.o, of 80% alcohol, filtered hot, made up to 100 c.c,, and 
shaken at 25° for a day. Benzopinacone, being practically insoluble, 
was then filtered off, if produced at all, and some of the filtrate was 
evaporated and the residue weighed and examined. 

In a neutral solution, zinc dust had no action, but alumiuiutn 
amalgam produced 32% of pinacone and 68% of pi^ benzhydrol. In 
a very faintly acid solution, in a current of carbon dioxide or in presence 
of ammonium chloride, zinc dust gave rise exclusively to the pinacone. 
In acetic acid solution both metals produced the pinacone, together 
with some pinacoline and diphenylmetbane, but no benzhydrol. In 
presence of free ammonia the product was almost exclusively the 
hydrol, although a small amount of the pinacone wm obtained. In a 
strongly alkaline solution the sole product with zinc dust was beni- 
hydrol (compare Montague, A., 1907, i, 14), whilst aluminium and 
magnesium amalgams and sodium gave, in addition, traces of diphenyl- 


methane. I 11 . j- 

The chief controlling factor is therefore the reaction of the medinm. 

As long as it is acid the pinacone is the sole product, but as soon as 
hydroxyl ions are present the hydrol appears. In the case oi 
aluminium amalgam in aqueous alcohol it is assumed that a slight 
excess of these ions occurs at the surface of the metal. As the czces! 
of hydroxyl ions increases, the pinacone can no longer exist, since it is 
easily converted into a mixture of benzophenone and benzhydrol, 
[PhjCOHlj-^PhjCH-OH + PhjCO. 

The first product of the reduction is assumed to be, in all cases, the 
half-pinacone, PhjCOH ; this would polymerise at once to the 
pinacone, which would remain unchanged, unless the concentration ol 
hydroxyl ions were such that it would be resolved into the hydrol and 
the ketone with appreciable velocity. In alkaline solution the half- 
pinacone might also be reduced directly to the hydrol, but the above 
Msumption would account for the occurrence of a little pinacone in 
solutions with very low hydroxyl-ion concentration, 

The latter point was verified by the reduction of several substitnM 
benzophenones by means of aluminium amalgam in 80% alcohoL He 
methoxy- and methyl groups appear to favour the formation of pmsrone, 
but halogens in the nucleus, and especially a number of 
the opposite effect; thus pp'-dichlorobenzophenone gave 
hydrol and 4% of pinacone. In dilute acetic add solution with 
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j„at however, it gave a quantitative yield of UtraMonhmxopinaeont, 
c!h«OA.»-P^80“. J.O.W. 


potion of Magieaiam Phenyl Bromide on Di-a-bromofeo- 
jjfopyl Ketone. (Mile.) Ahna I. XJhnova (J. Russ. Phys. Chsm. Soo., 
J913 45, 881 — 884). — BVom a study of the products obtained by 
the interaction of magnesium methyl bromide (or iodide) and df-o- 
hromoisopropyl ketone (this vol., i, 7), it is supposed that the reaction 
I, renresented by the equation : 

CMe,Br-CO-CMesBr + 2MgMeX = 

CHjX + MgBrX + CMej-CO-CMej-MgBr, 
the action of water then yielding ttopropyl tert.-butyl ketone. This 
supposition is supported by the liberation of a gas burning with a 
«reM flame when methyl bromide is employed, and by the formation 
of silver iodide when the ethereal extract of the products obtained with 
methyl iodide is treated with silver nitrate ; the formation of methyl 
iodide was not, however, directly proved. 

If however, magnesium phenyl bromide is used in the reaction in 
ulace of the magnesium methyl compound, bromobenzene is found 
to be liberated. In one case, the complex magnesium ketonic 
compound was treated with water so as to yield a-phenyltsopropyl 
isopropyl ketone, and in another with carbon dioxide to give the 
conesponding /3-ketonic acid, 

a-Phenyliiopropyl isopropyl kelons, CPhMcj'CO’CHMej, b. p. 
118 _U 9°/12 Am., 243—2447760 mm., could not be obtained quite 
free from diphenyl. Its JroTW-derivative, CjjHj,0Br, forms stout 
prisms m. p. 64 — 65“, apparently containing alcohol of crystallisation, 
and has the normal molecular weight in freezing benzene. 

The kstonic acid, OPhMej-CO-CMej-COjH, m. p, 90—91'’ (decomp.), 
exhibits marked association in freezing benzene. Its silver salt was 
analvsed. 


Condensation Products of m-Methoxybenzaldehyde. Hugo 
Baoeu and P. Vogzl {J. pr. Chem., 1913, [ii], 86, 329—342), — It has 
been shown previously (A., 1903,_i, 479 ; 1904, i, 385; 1911, i, 881) 
that the introduction of alkyloxy-groups in the ortho- and para- 
position of the benzene nucleus in compounds of the type 
CHPhBr-CHBr-R 

is accompanied by a marked increase in the reactivity of the bromine 
atom adjacent to the aromatic group ; the bromine atom is readily 
replaced by alkyloxy-groups when the dibromides are boiled in alcoholic 
solution. 

The reactivating influence of the alkyloxy-groups is apparently con- 
fined to the ortho- and para-positions, for the dibromides of m-methoxy- 
styryl methyl ketone and phenyl m-methoxystyryl ketone may be boiled 
with alcohol without undergoing change, 
vx-Methoxystyryl methyl ketone, OMe’CgH^'CH.CH'COMe, obtained 
as an oil, b. p. 17378 mm., by the condensation of m-methoxybenz- 
aldehyde with acetone in the presence of aqueous sodium hydroxide, 
forms a semtcarbazone, slender, yellow needles, m. p. 197 — 198°, and a 
yellow, crystalline pAenyfiyrfroaone, m. p. 116 — in'”, which decomposes 
when kept and is oonveri^ by boiling in glacial acetic acid solution 
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into l-phtnyl-5-Jiiou^}u>xyphtnyl-i-7n»thylpyTaz6line, 

n)^ p. 93 94°. It reacts with bromine (2 mole.), yielding 

bromfha-S-methoceyphiaylbvtan^ one, OMe'CjH.Br'CHBr-CHBt'COMe, 
This forms slender, white crystals, m. p. 112 , and when heated with 
pyridine loses hydrogen bromide with lihe fonnation of 
a-S-nuthoxyphenyl-^'-butm-yone, OMe'C,H,Br-CH.CBr'COMe, which 
crysUllises in extremely slender, colourless, down-hke needles, m. p 
64°. The position of the bromine atom in the benzene nucleus o! the 
preceding compounds has been established by the formation of 
6 -bromo- 3 -methoxybenzoic acid (Pschorr and others. A., 1912, i, 775 ) 
on oxidising the dibromo-compound with aqueous permanganate. 

Phtnyl m-methoxyttyryl ketone, OMe-CjHj'CH.CH-COPh, pre- 
pared by the condensation of m-methoxybenzaldehyde and aceto- 
pheuone in alcoholic solution by means of sodium hydroxide has 
b. p. 247°/12 mm., m. p. 66°, and is converted by phenylhydrazine in 
tJ'ilir.g alOTholic solution into 1 : Z-diphmyl-b-m methoxypImylpyrasolm, 
which crystallises in slender, green needles, m. p. 98°, yields green, 
8 uorescent solutions in alcohol and acetone, and is oxidised by aqueous 
potassium permanganate to 1 : 3-dijJienyl-5-ni-mellioxyphenylpyratok, 
cIh.rON,, crystallising in large, yellow needles, m. p. 140°. 

It react* with bromine in glacial acetic acid solution, yielding a^-S-tri- 
iromo - fl • 3 - melAoxypienylpropiopkenone (phenyl 0 ^- ^-inbromo-^-i- 
metiioxyphenyUthyl ketone), OMe*CjH,Br-CH.Br'CHBrCOPli. This 
forms stout, colourless crystals, m. p. 140°, and is oxidised by potassium 
permanganate to 6-bromo-3-methoxybenzoic acid. When heated with 
widine or alcoholic ammonia, it is converted into phenyl a4-dikom- 
simethoxyetyryl ketone, OMe-CjH,Br-CH:CBr-COPh, which forms 
slender needles, m. p. 105°. With alcoholic sodium ethoiide it forms 
vhenvl a-Z-dibrmw-B-ethoxy-P-Z-metkoxyphenyletkyl ketone, 

^ OMe-C,HjBr"CH(OEt)-CHBr-COPh, 

Ethyl m-methoxybenzylidenemalonate, OMe’CjH,’CH.C(C 02 Et)j, pre- 
pared by maintaining a mixture of m-methoxybenzaldebyde andethyl- 
malonate, containing a little pyridine, for eight days at the ordinary 
temperature has m. p. 47°, b. p. 204-206°/10 mm., and is hydrolysed 
by aqueous sodium hydroxide to the corresponding acid, m. p. 163 , 
which forms a crystalline barium and amorphous silver salt, and reacts 
with bromine (1 mol.) in ethereal solution, yielding a-tromo-a-m- 
methoxyphenylmethylenemalonic ^ acid, OMe-C 5 H,-CBr:C(COjH)j, 
slender, yellow needles, m. p. 188°. , . , . , • -j -i 

The ethyl ester of the last-mentioned acid is obtained as a viscid oil, 
b. p. 208°/10 mm., by the addition of bromine to ethyl m-methoiy- 
benzylidenemalonate in glacial acetic acid. ^ 

m-Methoxybenzylidenemalonic acid reacts with bromine (3 molsj m 
acetic acid solution, yielding a- 6 -dibromo-ii- 3 -vtelhoxyphenylmdhyie» 
malmic acid, OMe-C,H,Br-CBr;C{CO,H),. slender, pale 
m. D. 167°. When heated at 180°, it loses carbon dioxide with t™ 
formation of m-methoiycinnamic acid, m. p. 117° (compwe liemam 
and Ludwig, A., 1883, 188), which is successively converted by m 
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action of bromine in glacial acetic acid aolntion intj fi-bromo- 
jj^.fiathoxyeinnamic. acid, Blender, colonrless needles, m. p. 186°, and 
o^dibrmo-S-methoxyanmmic acid, OMe-C,HjBr‘CBr:CH-COjH, 
„bite needles, m. p. 160“ 

g-Bromo-S-methoxybenzoic acid is readily prepared by shaking 
(ii-metboiybenzaldehyde with water and the theoretical amount* of 
bromine. _ _ ... 

Xf excess of bromine is used, it is accompanied by a dibromo- 
jsx-metboxybenzoic acid, which crystallises in slender, felted needles, 
jj. p, 201—202°, and is separated from the monobiomo-acid by taking 
advantage of its sparing solubility in water. F. B. 

Some Acetylenic Compounds, ^hilb Andre (Ann. Chim. Phya., 
1913 [riii], 29 , 540 — 596). — The paper is mainly a rdsumd of work 
previously abstracted (A., 1910, i,563; 1911, i, 269, 277, 546 ; 1912, i, 
528 ). The following points are, however, new. 

Unsuccessful attempts have been made to prepare phenylpropinene, 
CHjPh'CiCH, by the elimination of hydrogen bromide from allylbenzene 
dibromide. 

Phenylbutinene has b. p. 189 — 1917760 mm., D® 0'9375. 

\ioHeftylau, b. p. 84 — 857762 mm., D” 0'7087, is obtained by the 
addition of an ethereal solution of allyl iodide to a solution of 
magnesium isobutyl chloride in the same solvent. Itunites with bromine, 
yielding adibromidc which, when heated with solid potassium hydroxide 
at about 130“, is converted into kokeptincru, CHMej'CHj'CHj'CiCH, 
b.p. 92-93“, D^O^SIS.^ 

a.-Propi<myl-S-pkenylbutincne, CHjPh-CHj'CiC'COEt, is prepared 
by the gradual addition of a suspension of the potassium compound 
of 8-pbenylbutinene in benzene to a solution of propionyl chloride 
in benzene. It is a pale yellow liquid, b. p. 162 — 163715 mm., 
D® 10156 ; the pipcridyl compound has m. p. 44“ 

PropimylisoAcpUncne, b. p. 100 — 101“/15 mm,, D“ 0 8902, is obtained 
in a similar manner, the benzene, however, being replaced by anhydrous 
ether. 

i-DMylamino-p-mthyl Si’-noncn-ji-ortc, b, p. 163“/13 mm., is obtained 
by mixing its constituents at a low temperature. 

aPropionyl-b-phenylbulan-P-one, CHjPh'CHj'CO’CHj'COEt, has 
b. p. 166“/13 mm., D“ 1 0460, and a-propumylkohepUm-fi-cm, 
CHMej-CHj-CHj-CO-CHg-COEt, 
b. p, 106714 mm., D« 0-9262. 

Ethylenic jS-substituted amino-ketones react with hydroxylamine in 
a complex manner. Thus diethylaminobenzoylstyrene yields a small 

quantity of 3 : S-diphenylisooxazole, , m. p. 142“, together 

h.Uil 

vritb two other sah^naa, one of which has m. p. 163“. 

Hexoylphenylacetylene and isovalerylpheuylacetylene react with 
hydroxylamine to yield 5-phenyl-Z-amylisooxaccla, m. p. 25 — 26°, b. p. 
186 — 187“/13 mm., and 5-phenyl-Z-isobutylkooKazol«, b. p. 172“/13 mm., 
r^pectively, neither of which regenerates hydroxylamine when heated 
with dilute hydrochloric acid. 
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Z-Phinyl-ti-emylpyrazoU, plates, m. p. 77—78°, le formed by ths 
action of hydrazine on hexoylphenylscekylene. , 

Reduction of ethylenic ^-substituted ammo-ketones by sodium or 
sodium amalgam in alcoholic solution, or by aluminium amalgam m 
neutral solution, causes a quantitative sepamtion of the amine A 
regular hydrogenation of the remainder of the molecule has^not yet 
heen achieved. I 

Action of Ethyl Oxalate on Cyclic Ketones. Ahthue KOk 
and J. Metsr {J. pr. Chem., 1913. [ii], 88, 261-272).-In previous 
papers (A, 1906, i, 88, 666, 667, 668), Kotz and others have shon 
that cyclic ketones condense with ethyl oxalate under the influence o! 
sodium alkyloxides, yielding ketonic esters of the formula 

CO 

®^'^CH-CO-COjEt‘ 

It is now found that in the case of certain derivatives of cyck- 
hexanone, alcohol may be eliminated from the ketonic esters during 
the condensation, resulting in the formation of lactones derived from 
the following formulse : 

CHj-CHriC-O-CO CHj-CH=:C'0’(j:0 
CH3-CH.,'iH-CO — C-OH 

One example of the formation of a lactone of this type has already beeu 

r€cord6d {this vol., iy 179). i , i a • i 

From the authors’ results it would appear that ketonic esters are 
produced when the time during which the reaction is allowed to 
proceed is short and the temperature low, whilst a high temperature 
and a more prolonged action favour the formation of lactones, 

Ethyl sv^ron«-2-oxalale {ethyl %cydolu!ptan(mylyly<mylaU\ prepared 
from ^cfoheptanone, ethyl oxalate, and alcoholic sodium ethoxide, has 
b. p. 146— 148°/13 mm, . 

3-Methyl-A2-cyclohexen-2-ol-l-glyoxylolactone (this vol„ i, liS) 

vields with acetic anhydride an acetyl derivative, 

^ CHj-CMer^-O-CO 

CHj-CH2-C:=:C-OAc’ 

methyl derivative of the lactone {loc. cit.) is hydrolysed by 
aqueous potassium hydroxide (1 mol.) to 3-msi/«/icyclo 
^thoxyoccticoa, m.p. 139 °, CH 3 <:g“ 1 ^ 5 ;>C:C(OMe)-C 03 H or 

CH3<®*®i^2H^>C:C(0M6)-C03H. 

2-Methoxycyclohexanone condenses with ethyl oxalate, yielding 
Z-methoxy-l^^-cyAohexm^’l-d-X -glyoxylolacUme, 

CH,-C(0Me):C-O'CO 9H3-C(0Me):C-0-C0 

— 6 h -60 ’ 6h 3-CH — (tri-OH’ 

which has m. p. Sl°. , 

3:6-i)tm«Myf-A* cycloA«i»n-2-oM-pfyoa:ytoia<!l<»w>lroml .4-dim i 

cycfohexan-3-one, has m. p. 168—169°. 
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^MiOiyl-^vopropylr^-cja\ohtx»nr‘i-d-\-glyoxylalactone, 

CHj-CMelO — CO 
CH5-OPr?:C-0-CO ’ 

prepared from me&tbone, etbyl ox&Iate, and sodium in the presence of 
light petroleum, has m. p. 142‘5° (decomp.), and decomposes on exposure 
to air. , . , . 

In addition to kotonio ostors and lactone, the condensation of etbyl 
oxalate with c^cfohexanone and its methyl derivatives gives rise to 
triketones or pyrone derivatives, which are found in the higher boiling 
fractions of the condensation product. 

Thus, the condensation of 2-metbylcyclohexanone and ethyl oxalate 
as a by-product, bis-S-nMhylcyelokexan i-onyl laUmt, 

®s<ch^h^h.co-ch<^o-™>ch, 

which has b. p. 170“/13 mm., and gives a reddish-violet coloration 
with ferric chloride. 

itscycloAsxon- 2 -onyf httone, from cyclohexanone, has b. p. 
161'’/14 mm. 

S-Methylcyclohexanone yields the pyrone derivative, m. p. 121“, 
CHMe'CHo‘C“0"C‘CH„-CHMe , 

is'cH — C-CO-C-CH,-CH, ' -^^rivative from d-methyl-^ 

cyclohexanone has m. p. 91“. 

The formation of the above-mentioned products is probably due to 
[he intermediate formation of tetraketones of the type : 

hy the condensation of one molecule of the ester with two molecules 
of the ketone, the tetraketone being subsequently converted into the 
triketone and pyrone derivatives by loss of carbon monoxide and 
water. F. B. 


Unsaturated )3-Dikatones. I. Hugh Ryan and John M. 
Doslea (Proc. Roy. Iriek Acad., 1913, 32, 1 — 8). — Some typical 
unsaturated /S-diketones have been prepared by condensing cinnamic 
esters with saturated ketoues in presence of sodium or sodamide. All 
attempts to prepare similar compounds by condensing acetic and 
benzoic esters with unsaturated ketones have, however, failed, and 
consequently the chief aim of the research, the formation of the 
parent substance of curcumin, CH 2 (CO'CE!CHFh) 2 , from a cinnamic 
ester and styryl methyl ketone, could not be realised. 

For the preparation of a-phenyt-A^-hexem-yc-dione, 
CHPh:CH-CO-CH,-COMe, 

odium wire was added during the course of some hours to a cold 
mature of acetone and methyl clnnamate, and the sodium salt of the 
liketone was dissolved in water and decomposed by carbon dioxide. 
Che conipound crystallises in faintly yellow needles, has m. p. 83 — 84“, 
;ives a yellow solution in concentrated sulphuric acid, and a red 
'deration with alcoholic ferric chloride, and dyes mordanted wool, 
heating with hydroxylamue hydrochloride in alcohol, it yields 
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Z-slyryl-S-mtthylwooaxaoU, CHPh^CH' 




, which forxQs t 


plates from alcohol or colourless needles from light petroleum, m. p. 
88°. ae Diphenyl-A<^-penl6ne'y€-dumet CHPh^CH’CO'CHj’COPh, froi^ 
acetophenone and ethyl cinnamate in the presence of aodamide, forma 
long, pale yellow needles, m. p. 109°, and yields 6‘pAtfwyf-3-siyry/iso. 

oxazok, CHPh:CH-0<®^^^*^, in sm^l, colourless needles, m, p 


137—138®. 

a-Pfunyl-^^hept^ne-yf-di&My CHPh.CH'CO'CHj'COEt, from methyl 
cinnam&te and methyl ethyl ketone, requires a stronger acid than 
carbon dioxide for the decomposition of its sodium compound. It 
forms small, colourless prisms, which soften at 164° and melt to a 
yellow liquid at 161—163°. Similarly, a-phenyl-^.'^-hooctene-yt-dmt, 
CHPhiCH-CO-CHj'CO'CHMe^, crystallises in thin plates which are 
probably rhombic, and softens at 166° and melts to a yellow liquid at 
173 — 175 “ These diketones are soluble in potassium hydroxide, but 
do not give coloured solutions in sulphuric acid or colorations with 
ferric chloride, nor do they dye mordanted wool. That their con. 
stitution is not represented by the alternative formulm was proved by 
methylating a-phenyl-Ao-hexene-yc-dione, when it was found that 
a-pKenyl-Z-methyl-^^hextn$-y( di(me, CHPh.CH'CO’CHMe'COMe, was 
not identical with the above o-pbenyl-A^-heptene-yt dione, but termed 
long, pale yellow needles, m. p. 88 — 89°, and gave a dark brown 
coloration with alcoholic ferric chloride, a yellow solution in sulphuric 
acid, and a pale brown colour to wool mordanted with iron. 

J. 0. W. 


Unsaturated ^-Diketones. II. Hugh Ryan and Joseph Alqas 
(Proe. Soy. Irish Acad., 1913, 32, 9— 16).— Although unsaturated 
ketones did not yield deBnite compounds on condensation with acetic or 
benzoic esters (compare preceding abstract), such a result has heeo 
attained with the oxalic esters. Methyl ay-dikelo-i-phenyl-^^-htxem- 
ale {methyl ienzylideneaceloneoxalate), 

CHPhlCH-CO-OHj-CO-COsMe, 

from styryl methyl ketone and methyl oxalate in the presence o[ 
sodium, forms pale yellow, acicular prisms, m. p. 70° (compare the 
ethyl ester, Schiff and Gigli, A., 1898, i, 490). It gives a yellow 
solution in potassium hydroxide, an orange solution in concentrated 
sulphuric acid, and a yellow solution with greenish fluorescence in 
alcohol. Ferric chloride imparts a dark red colour to an alcoholic 
solution, and the substance dyes wool orange-red or brown, accord- 
ing to the mordant employed. ay-DiketO't-phenyl-hlliexencic 
acid, CHPhlCH-CO-CHj-CO-COjH, may readily be obtained by 
hydrolysis of the esters, in pale yellow needles, in. p. 139— -140 ■ 
When the methyl ester is heated with bydroxylamine hydrochlonde 
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jlcohol is employed, however, & transformation occurs, and the ethyl 
eater is produced, in colourless crystals, m. p, IIP. The free add, 
n SjOjlir, is white, and has m. p. 190—192“ The above methyl ester 
jlao absorbs bromine, yielding methyl it-dihromo-aydiketo-t-phenyl- 
jjMWls, CHPhBrCHBr'CO'CHj-CO'COjMe, in almost colourless 

prisms, m. p. 131“ 

Similar compounds were obtained by condensing p-methoxystyryl 
methyl ketone with methyl oxalate. Methyl ay dileeto-e-p-methoxy- 
^yl-^iheMeiMte, OMe-CjH^-CHiCH-CO-CHa-CO-OOjMe, forms 
jellow needles, m. p. 127'6“, and with bromine yields methyl Se-dibromo- 
Cj^Hj^OaBcj, in pale yellow needles, 
m. p. 106 — 108“ (decomp,). The free add crystallises with water 
in bright yellow, slender needles, whilst the anhydrous substance 
ia deep orange, and has m. p. 150—151“ Ethyl 3 p-methoxyetyryl- 
^giOxaeoli-i-eadxxeyUUe, CjjHjjO^N, from the above methyl ester with 
hydroxylamine hydrochloride in ethyl alcohol, forms long, colourless 
needles, m. p. 76-77“ J. C. W. 

Alkylation of Ketones by means of ;8 Ketoneoxalic Esters. 
Amech Kotz and K. Blendeemann (/. pr. Chem., 1913, [ii], 88, 
257 — 260).— The method previously employed (this vol., i, 179) to 
convert l-methylcycfohexan-3-one into 1 : 44imethylcycli)hexan-3-one ia 
found to be of general application tor alkylating both aliphatic and 
bydroaromatic ketones. It consists in condensing the ketone with 
ethyl oxalate by means of sodium metboxide or ebhoxide, beating the 
sodium derivative of the resulting ketonic ester (I) with an alkyl haloid, 
and hydrolysing the product (It) with aqueous alkali hydroxides : 

^^^H-CO-COjEt ^ 

CO Co 

(II.) II<CB'.cO-002Et ^^CHR' ''' 

Thus, acetone can be converted into methyl ethyl ketone by con- 
densing it with ethyl oxalate and alcoholic sodium ethoxide, heating 
the ethyl sodioacetoneoxalate thus formed with methyl iodide, and 
hydrolysing the resulting methyl derivative with the calculated amount 
of 10% aqueous sodium hydroxide. 

Ethyl 1 :3-dimethyl<!yciohexan-2oDylgIyoxylate, 

CHj<^g'^^®>CMe-CO-COj,Et, 

obtained from l-methyleycfohexan-2-onc, ethyl oxalate, and methyl 
iodide, yields, on hydrolysis, 1 : 3-dimethylcycfohexsn-2-one (Kota and 
Schaeffer, A., 1912, i, 603). 

On treatment with ethyl iodide and subsequent hydrolysis, the 
sodium derivative of ethyl 4-methylcycZohexan-2-onylglyoxylate, ob- 
tained from l-methylcyciohexan-3-one and ethyl oxalate, yields l-melAyf- 
tdiyleytXahexan-Z-tyae, a strongly refractive, colourless liquid, b. p. 
81— 82“/17 mm., having an odour resembling that of menthone. 

4-Aenay7-l-metAyfoyoloA«ran-3-otM, prepared in a similar manner, 
using benzyl chioride, has b. p. 176“/15 mm. 

Ethyl methylieoihujoneoicalate (ethyl 1:3; h-lrmethyl-5-iaopropyl-A^- 

TOR OIV. i. 4 c 
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cjdohtxm-i-imylglyoxylalt), o'>Wue4 Ijy 

beating tbe product of the condenaation of isothujono and ethyl oxalate 
with methyl iodide, has b. p. 183“/11 mm., and is hydrolysed by 
aqueous sodium hydroxide to methyliaothvjone (1:3: i-trimtthyl^ 

r (jQ 

i80propyl-A^-cyoloA«ran-2-on«), ^ b, p. 

229 — 231°, and has also been prepared by the reduction of hydroxy, 
methyleneisothujone (Schaeffer, Ditt., Gottingen, 1 903). p. g 

Isolation of Lapachol from the Heart-wood of Avicennia 
tomentoaa. Konrad BoDBSOT(ArcA. Phaim., 1913, 261, 351 — 354J 
— The residue left after the evaporation of the ethereal extract of the 
powdered heart-wood of Aeicennto tomeniota yields to 3% aqueous 
sodium carbonate a substance, lapachol, CjjHjjOg, m. p. 140— Up^ 
truncated, yellow plates, which is shown by its m. p., crystalline form, 
solubilities, and formation of a diacetyl derivative, m. p. 130°, to be 
identical with Faterni’s and with Hooker’s lapachoic acid (2-hydroxy- 
3-(uii)-dimethylallyl-a-naplithaquinone). C, S. 

The Anthraquinone Series. I. Halogenated 2 Amino- 
anthraquinones. Walter Junqhans (AnnaUn, 191$, 399, 316 — 380). 
— l-(7Woro-2-oe«iyfominoontAraytttnone, m. p. 241 — 242° (corr.), faintly 
yellow needles, obtained by the chlorination of 2-acetylaiDinoanthra- 
quinone in acetic acid containing sodium acetate on the water-bath, 
yields, by hydrolysis by acids or alkalis, l-cWoro-2-omMK)on(Araj«»n(m«, 
m. p. 237°, orange needles or reddish-brown leaflets. The latter reacts 
with p-toluenesulphonamide, potassium acetate, and a trace of copper 
acetate in boiling amyl alcohol to form l-p-tofM«n«8ufpft«nyiammo- 
^-aminoanthraquinonej m. p. 239° (com.), yellowish-red leaflets. In a 
similar manner, l-chloro-2-acetylaminoanthraquinoDe yields I p-Jofuciu- 
siilph(mt/lamino~2-acetyUitninoanthraguinonef m. p. 207° (corr.), long 
needles. Both of these substances yield 1 ; 2-diaminoanthraquinone by 
hydrolysis, whereby the constitution of the chloroaminoanthraquinone 
is determined. 

By treatment with chlorine in warm glacial acetic acid or with 
potassium chlorate and concentrated hydrochloric acid in glacial acetic 
acid at the ordinary temperature, 2-8minoanthraquinone yields 1 '.Ui- 
clUoro-2-aminoanthrapiinoM, m. p. 231° (corr. ), yellowish-brown needles, 
which is converted by boiling acetic anhydride into 1 : Z-dkIdm 
i-diacetylaminoarUhraquinone, m. p. 199° (corr.), silvery leaflets, and 
into 1 : Z-dichloro-%benzoylaminoantkraquinvn«, m. p. 227° (corr.), 
faintly yellow needles, by benzoyl chloride in boiling nitrobenzene. 
The constitution of 1 : 3-dichloro-2-amiDoanthraqninone is proved by 
eliminating the amino-group in the usual manner, whereby is obtaine 
the 1 : Z-dickloroanthraquinone, m. p. 203° (corr.), which is produced 
from 1 : 3-dichloro-4-aminoantbrsquiDone by the same method. 

Contrary to statements in the literature, the interaction of 
molecular quantities of 2-aminoanthraquinone and bromine in glacis 
acetic acid at the ordinary temperature produces 3-6ror»o---amw«>- 



OBOANIO CHBKISTBY. 


i. 1071 


utAmaincrne hydrobromidt, from which the hm, m. p. 311° (corr.), 
yellow leaflets, is obtained by boiling with water. 3-Bromo-2-amino- 
jntbrsquinone forme an oMtyl derivative, m. p. 217° (corr.), coloorlesa 
oeedles, and a het^l derivative, m. p. 279° (corr.), colourless needles. 
Its constitution is proved by deamidation, whereby 2-bromoanthra- 
quinooe is produced, and also by the formation of a thiazole derivative 
^Ullmann and Junghans, below). By prolonged boiling with glacial 
jeetic and concentrated hydrobromic acids, 1 ; 3-dibromo-2-amino- 
intbraquinone loses the halogen atom in position 1 and yields 
3.bromo-2.aminoanthraqninone, m p. 311° (corr.). C. 3. 

Preparation of ^-Bromoaminoantiiraquinones Containing a 
Bromine Atom in the Nezt Position to an Amino-group. 
BaWSCHE AmLiN- & Soda-Fabeik (D.R.-P. 261270 and 261271).— 
3 .Sr(>mo- 2 -(iminoaniAra}uiiions, m. p. 305°, as previously obtained 
(A., 1904, i, 612) had m. p. 267 — 270°, and the pure substance has 
now been prepared as follows; 2-aminoauthraquinone (6 '8 parts) and 
10 parts of 1 ; 3-dibromo-2-aminoanthraquinone (A., 1905, i, 797) 
dissolved in 160 parts of concentrated sulphuric acid are slowly heated 
with continual stirring to 160°, when a reaction takes place, and after 
about fifteen minutes at 170° pure 3-bromo-2-aminoanthraquinone 
sulphate crystallises out ; the same result is obtained if the bases 
are heated together during ten minutes at 280° in the absence of any 
solvent. 

2-Broino-l-aminoanthraquinone (A., 1905, i, 910) is obtained in a 
similar manner from 1-aminoanthraquinone and 2 ; i-dibromo-l-amino- 
autbraquinone. 

1 ; 3 ; 5 : t-TetrahroDW-^ ; 6-diaminoanthraqmnone, yellowish-brown 
needles, m. p. above 360°, is preyed by brominating an aqueous 
suspension of 2 ; 6-diaminoanthraquinone, and when molecular propor- 
tions of these two bases are heated together at 195° in slightly diluted 
sulphuric acid during half an hour, they furnish pure 3 ; 7-dibromo- 
2 : ^-diaminoanthraquinone sulphate ; whilst a mixture of 1 ; 5-diamino- 
and 2 : 4 :6 ; 8-tetrabromo-l : 5-diamino-antbraquinones gives rise to 
2;6-dibromo-l ; 5-diaminoanthraquinone (A., 1905, i, 88). 

II. States that 3-bromo-2-aminoanthraquinoDe can be prepared in 
one operation by dissolving 2-aminoanthraquinone in concentrated 
sulphuric acid, cooling, and treating with bromine (1 mol.) ; the crude 
mixture, which contains monobromo-, dibromo-, and unbrominated 
bases, is then heated at 180 — 190°, when it furnishes entirely S-bromo- 
S aminoanthraquiuone. In a similar manner, 2 ; 7-diaminoanthra- 
quiuone when treated with bromine (2 mole.) gives rise to 3 ; G-dibramo- 
i-1-diaminoanihraquinone; this compound closely resembles 3:7- 
dibroino-2 : 6-diamiuosnthraquinone, but is more readily soluble in 
organic liquids. F. jp, jp. 

The Anthraquinone Series. II. I ; 3-Dibromo-2-amino- 
anthraquinone. Fritz Ullhann and Walter Junghans (Annalm, 

913, 399, 330 — 346). — The following reactions illustrate the great 
mobihty, in the presence of a copper salt as catalyst, of the halogen 

4 c 2 
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atom in position 1 in 1 : 3-clibromo-2-aminoanthraqninone 
TTllmann and Medenwald, this vol., i, 735). By boiling with 
chloride and nitrobenzene, or with benzoic anhydride, 1 : 3-dibroiao* 
2-aminoanthraquinone yields ibromoarUhra^inonylpheayloxatcle, 

C.H,<^C„HB<^>CPh, 

m. p. 325° (corr.), yellow leaflets, which ij decomposed by boilicg 80°/ 
sulphuric acid, forming, after the addition of water, 3-bromo-2-amino 
I hydroxyanthraquinone, m. p. 269°, reddish-brown needles. 1 ; 3 .p;_ 
hrim(>-2-diben!s(>ylamitu>ant}iraquin<m, m. p. 233°, yellow needles jj 
also obtained by the flrst method of preparing the oxazole derivatirs 
In a similar manner, 1:3:5; 7-tetrabromo-2 : 6-diaminoaiithra. 
quinone, by boiling with benzoyl chloride and naphthalene h 
converted into the bitoxazolt, 

CPh<Q>C8HBi<:^^CeHBr<^CPh. 

m. p. above 360°, faintly yellow needles. 

By boiling with amyl alcohol, anhydrous potassium acetate, a littls 
copper acetate, and p-toluenesulphonamide, 1 ; 3-dibromo-2-aminoanthra. 
quinone is converted into i yomo-2-aniino-\-y-U>luetmtdphonylam,m- 
anthraguinone, C 2 ,H, 504 N,BrS, m, p. 237'5° (corr.), yellowish-biuwn 
crystals, which yields S bromo-l'.i^iaminoanlhTaguiTumt, m. p. 312» 
(corr.), dark red crystals, by hydrolysis with sulphuric acid. By boil, 
ing 3-bromo-l ; 2-diaminoanthraquinone with benzaldehyde or S bromo. 
2-amino-l-p-toluenesulphonylaminoanthr8quinone with benzoyl chloiide, 

the imtnoozoi!, CjH 4 <[p^CeHBr<jjg^CPh, m. p. 292° (corr.), 

yellowish green needles, is obtained, which forms a hydrochlmdt, 
colourless needles, and a reddish-brown todium salt. 

In the presence of anhydrous sodium acetate and a trace of copper 
acetate, 1 ; 3-dibromo-2-aminoanthraquinone is converted by urethane 
on the water-bath into broTnohydroxyanthrimiruKole, 

C6H4<cJ^oHBr<^^>C-OH, 

m. p. 370°, yellowish-green needles, and by boiling nitrobenzene into 
3 : 3'-dibromoxndantkren, 


m. p. 515°, indigo-blue needles, and 3-bromo-2-aminoanthraquiaoiie; 
the dibromoindantbren forms a blue vat which dyes cotton in blue 
shades. 

1 : 3-Dibromo-2-aminoanthraquinone and boiling benzaldehyde yield 
a bmzylidem derivative, C„H„OjNBrj. m. p. 195° (corr.), yellowish. 
green needles, which is converted by naphibalene and copper powder 
at 240 — 246° into 3 :Z'-dihro7no-2 : 2' -dihtmylidtneamino l ; l'-&n(4ni- 
gftinonyl, (J42H2j04N2Br2, m. p. 295'6° (corr,), yellow leaflets. Bj 
treating the latter in hot nitrobenzene with a little sulphuric acid, or 
3-bromo-2-amiuoanthraquinone in boiling nitrobenzene with autimon; 
pentacbloride, 3 : 3’ -dibromofi.amntkrm, CjjHjgOjNjBrj, m. p. 495°, 
brown needles, is obtained ; its hyposulphite vat is deep blue and dyes 
cotton in the same shades, changing to orange in air. d, 



OEOANIO OHEMI8TKT. 


i. 1073 


rpreparation of a Bromo-derivative of 4-Ohloro-l-methyl- 
anthraquinone.] — Fabbwbekb vosm. Meistee, Lccius & BbOnieg 
(D.K.-I*' 259881). — When a boiling nitrobenzene solution of 4-chloro- 
l-metbylanthraquinone (15 parts) is treated with a similar solution of 
liroBiine (8'5 vols.) it furnishes a compound which separates in orange 
jrystals as the solution cools; the m. p. is above 300“. 

F. M. G. M. 


Preparation of Condensation Products in the Anthra 
quinone Seriea Badische Aniun- & Soda-Fabeik (D.R.-P. 261737) 

CO 


CO 


> 


CO 


-The compound (annexed £or- 
^ .V « muia) is obtained when 1 : 2-di- 
^ ^ aminoanthraquinone and an- 

tbraqninoDe - 2 - aldehyde are 
heated together in pyridine 
solution at 120°; the aldehyde 
can be replaced in this reaction 
by wchloro- or (t>-dichloro- 


CO 


methylanthraquinones, and the diamine by 2 : 3-diaminoanthraquinona 

F. M. G. M. 


[Preparation of Anthraquinona Derivatives.] Faebweeke 
voEM. Meistee, Lucius h, BEtlHiKO (D.R.-P. 262252).—4-o-in<Ara- 
i^uinonylominoanthraguinono-l : 2-acridono is obtained by condensing 
taminoanthraquinoneacridone with a-ch!oroanthraquinone in the 
piesence of aluminium chloride, zinc chloride, or sulphuric acid. 

F, M, G. M. 

Preparation of Condensation Products in the Anthracene 
Series. Faebweeke voeu, Meistee, Lucius & BbOning (D.R.-P. 260662). 
—The removal of chlorite or bromine by means of potassium iodide and 
acetone has previously been described (A., 1911, i, 432), and it is now 
foand that when <ii-dibromo-2-methylaDthraquinone is heated with 
potassium iodide (2 parts) and acetone (10 parts) at 100° during twelve 
to fourteen hours, it yields the previously-described compound, 
Cj,Hi,0, (A., 1908, i, 999). 

When iooi'-tetrabromo-2 : 2'-dimethyI-l : i'-dianthraquinonyl (A., 
1912, i, 361) is treated in a similar manner, it gives rise to a dt- 
jhihdoylphmanthrm, an orange-brown powder; the preparation of 
other derivatives by this reaction is discussed. F. M. G. M. 

Synthesis of the Higher Indandiones. II. Mabtis Feeund 
andKAEL Fleischer (dnnofen, 1913,399, 182—241). — The reaction 
whereby diethylmalouyl chloride and benzene or its homologues yield 
diethylindandiones (A., 1910, i, 490) has been examined in the casea^ 
where dimethylmalonyl chloride or dipropylmalonyl chloride is used. 

[With Maeoarete Decreet.] — Dimethylmalonyl chloride, which is 
identified in small quantities best by conversion into dimethylmalon- 
anilide, CMe 2 ((X)'NHPh)j, m. p. 202-5 — 203°, reacts abnormally with 
hcEzene in the presence of aluminium chloride, yielding ultimately 
phenyl isopropyl ketone and two stdittances, m. p. 193 — 194° 
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and 126° respectively, which are probably /SjS-dibenzoylpropane aad 
the lactone of ^-hydroxy-/3;8-diphenyl-oa-dimetbylpropiOmc acid ; the 
two substances have not been further examined on account of the 
difficulty of separating them.* 

Dimethylmalonyl chloride condenses normally with other aromatic 
hydrocarbons, yielding substituted indandiones. Thus its rehction with 
p^cymene in carbon disulphide in the pre^nce of aluminium chloride 
leads'to the formation of 2 : 2 : Unmethyl-7-isopropt/lindandion«, 

CeH3MePr^<^>CMee, 

b. p. 168—169714 mm., D“ 1-634, which is oxidised ft an acid, 
probably CjHj(CO„H)s,<^^CMej, m. p. 179—180°, by nitric acid 


at iiu — . j* Au » 1 1 

Under conditions similar to the preceding, dimethylmalonyl chloride 
and naphthalene ultimately yield throe euistances, m. p. lOl" 

121°, and 137° respectively, which can only be separated by the 
ibechanical sorting of their well-de6ned crystals. The constitutions of 
the three substances have been determined by oxidising the products 
of their decomposition by alkalis. The substance, m. p. IQP, 

2 : ‘2,-dmethyl-l : S-mphihindandiont, C,aH,<[^^!>CMe 2 , since it is con. 

verted by boiling 60% potassium hydroxide into \-isobutyrylnaphlhalm- 
S<arloxylic add, CHMej-CO-OioHj-CO^H, m. p. 168-5-159-5° hex». 
gonal plates and prisms, which is oxidised to naphtbalic anhydride by 
nitric acid at 126°. The substance, m. p. 121°, is 2 ; 2-dimtikyl] :2. 

naphthindandione, CioH„<p^CMej ; it is converted by 50% potasEinm 


hydroxide into l(or 2)-hobulyrylnaphthalene-2{oT lyearboxylk add, 
m. p. 153 — 154°, which is oxidised to nnphthalene-l ; 2-dicarboxylic 
acid and its anhydride by boiling glacial acetic acid and nitric acid, 
D 1-4. The third substance, m. p. 137°, must bo 2 •. 2-dimthyl- 
2 : 3-naphthindandione by exclusion ; it is converted by alkali into 
2-iadbutyrylnaphthalenc-3 carboicylic add, m. p. 164 — 165-5°, which is 
oxidised to naphthdcTic-2 : 3-dicaTb&xylic add, m, p. 241 (decomp.), by 
nitric acid at 120°, or by boiling nitric and glacial acetic acids. 
Naphthalene-2 ; 3-dicarboxylic acid forms an anAydride, m. p. 245 “ 
bv heating, and yields a duorescein by the usual method. 

By direct treatment with nitric acid at 120 — 140°, 2:2 dimethyl- 
1 : 8-naphthindandione yields a nitro-derivative, CisHjjO^N, m p. 162 , 
yellow needles ; a dinilro-derivative, CjsHjjOjNj, m. p. 
(decomp.), microscopic, hexagonal plates or prisms, and a colourless 
add, m. p. 237—239° (decomp.) ; 2 ; 2-dimethyl-l : 2-naphthiEda^ioM 
> yields a yellow subdance containing nitrogen, and an crad, Ci,,H,oOo, 
p. 229—233° (decomp.), which is probably 2 ; 2 -dimetkyhndandtoM- 

i:5-dicarboxylic add, 

2 : 3-naphthindandione yields nitrogenous products and a subitanO: 
m. p. 186— 187° (decomp.), colourless needles. 

■When heated above their m. p.■^ l-«obutyrylnaphthalene-8OT 

oxylic acid and 2-MobutyryliiaphtbaleDe-S-oarboxyUc acid are con 
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into laetonei, m. p. 117'5 — IIS'S® and 174—176° 

P 0 spectively» which are iaomeric with the original indandiones ; the 
jdj^er lactone is re-converted into l-t«>bu%rylnsphthalene- 8 -carboxylio 
by boiling 60% potassium hydroxide, is oxidised to naphthalic 
anhydride by boiling nitric and glacial acetic acids, and yields a brono- 
,jerivative, m. p. 141°, microscopic prisms, by bromination in chloro- 
form. l(or 2)-woButyrylnaphthalene-2(or l)<;arboxylic acid remains 
unchanged by heating above its m. p. 

Assuming that the “CHj'CHj- group is unattacked, acenaphthene 
could yield' three indandiones by reaction with dimethylmalonyl chloride 
and aluminium chloride in carbon disulphide. Actually only two are 
obtained, having m. p. 127'5 129° and 17d'5 — 177'5° respectively. 
The former crystallises in colourless needles, and is 2 ; i-dimethyl- 

CO CH 

y^i-aeemphthindandione, since it is con- 

verted by boiling 60% potassium hydroxide into z\aobutyrylacmapk- 
(/nw!-4-ftir6acyKc aeid, (decomp.), 

colourless, microscopic plates, which is oxidised to naphthalene- 
1 ; 4 : 5 : 8 -tetracarboxylic acid by alkaline potassium permanganate. 
The isomeride, m. p. 176'5— 177'5°, crystallises in pale yellow needles, 
and is named dirMthyliwacenaphlhimiandione ■, its formula has not 
been definitely determined. 

The oxidation of 2 ; 2-dimetbyl.3 : 4-acenaphthindandione by sodium 
dichromate and boiling glacial acetic acid yields 2 ; 2 -dim«<AyM : 8 - 

Mphthhviatuiion6-i: !>-dicarhoxylie aeid, CMej<^py>Ci 5 Hj(COjH)p 


ra. p. 208 — 209° {anhydride, m. p. 207 — 208°). 

When heated above its m. p., 3 isobutyrylacenaphthene-4^!arboxylic 
CH 

acid is converted into a laelom, ^> 0 , m. p. 

175—176°, orange needles, which is oxidised by boiling acetic and 
Ditric acids to acenaphlhalic anhydride {anhydride of acenaphihtne‘ 
CH CO 

■.Ukarhoxylie acid), m. p. 293 — 294°, pale 


'CO" 


brown leaflets. Acenaphlhalic acid forms an ammonium salt, m. p. 283°, 
its anhydride by heating, does not form a duoresceio, and 
} in concentrated sulphuric acid, yielding a pale yellow solution 
with a splendid sky-blue duoresceoce. 

The reaction between anthracene and an excess of dimethylmalonyl 
chloride in the presence of aluminium chloride leads to tbe formation 

CH CO 

of 2\2-dimethylanihraceneindandumer 

ni. p. 148'5 — 149'5^, brownish-red needles or plates, which is oxidised 
hy chromic and acetic acids to 2 : 2-diuietkylanthraguinoneindawitonef 

m. p. 231 — 232°, pale yellow prisma, 
and is converted by boiling 60% potassium hydroxide into an i 8 o 6 t 4 yryf- 
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anthr<uitm-<y-aurloo!ylie add, CjH 4 <^^^CjHj( 00 jH)'C 0 Pr^, n, p 
203—206°, dark brown priams; the latter, heated fiKove ita m, n, 

’ » nn no “ 


converted into a loctone, 
1«— 142'6° 


l 1 u . 

Dimethylmalonjl chloride and phenanthrehe in carbon ■ disulphyj 
in the presence of aluminium chloride yield ultimately a dimethyl, 
phenanthrendndandione, m. p. 207 — 208°, pale yellow needles, which 
is converted into dimethylphenant/uraquiiumeindandione, Cj^HjjO , 
m. p. 246 — 247°, orange needles, by oxidation, and into a mixture o! 
two isomeric acids by concentrated potassium hydroxide. 

[With Max Rothschild.] — Dipropylmalonyl chloride is characterised 
by conversion into the dianilide, CPr 5 (CO'NHPh) 2 , m. p. 168 — 168'6°, 
colourless prisms, and the MephenyViydrazide, CjjHjjOjNj, m. p 
216—217° ; by warming with carbonyl chloride in toluene at 100°, the 

latter is converted into the diazolone, 

m. p. 157— 158-5°. 

Dipropylmalonyl chloride condenses normally with benzene or other 
aromatic hydrocarbons in the presence of aluminium chloride. Thus 
benzene yields, in addition to a small quantity of &i-dib»nzoylheptme, 

m. p. 106—107°, i:i-dipropylindandime, CjHjS^^^l^CPr;, b. p. 

168 172°/14 mm., D 1'0390, which is converted into phthalic acid 

by oxidation. p-Cymene yields i-methyl-2 ; ^-dipropyl-l-hopropyl- 

indandime, CjHjMePr*<g^OPi?, m. p. 94-5°, colourless needles, 

Diphenyl yields a phenyldipropylimiandione, CjjHjjOj, m. p, 221'6°, 
colourless needles, the constitution of which has not been definitely 
determined. Naphthalene does not yield definite condensation pro- 
ducts, but acenaphthene yields two isomerides, m. p. 154 — 154'6°aDd 
126° respectively. The former crystallises in yellow needles, and is 
converted by boiling concentrated aqueous alkalis, or, better, by sodium 
and boiling alcohol into a-propyhaleryloeenapht/ieneearboxylic acid, 

V®2'>Ci(|H4(C02H)-C0-CHPr:, m. p. 166—167°, yellowish-brown 

leaflets. The isomeride, m, p. 126°, crystallises in yellow leaflets, and 
does not yield definite products by decomposition by alkalis. 

Dipropylmalonyl chloride yields oily or amorphous products with 
anthracene, phenanthrene, and retene, but condenses with thiopben in 
the presence of aluminium chloride and carbon disulphide to form 
ultimately diihiophenoyldipropylTJUtkaTie, CPr2{CO*C49Hj)2 or 

CPrS<^(Q.i!!!!!!>0, 

m. p. 192'6°, yellow needles, and lhiopheni)yldipropylmetham,C^jS^fiS, 
b. p. 168—163725 mm. . t i, 

A table is given of the colours of the fluorescent solutions of the 
preceding substances in concentrated sulphuric acid, C. S. 
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Action of Nitrogen Trioxide on Oamphene. Nitrocamphene 
and Dinitrohydroxyoamphane. ^er Lipp {Anndtn, 1913, 399, 
341^260).- — By the oxidation of isocamphane by nitric acid the 
author obtained (X., 1911, i, 731), amongut other products, a substance, 
C “■ P’ “ identical with so-called camphenile 

uitrite chained by Jagelki by the action of nitrogen trioxide jjn 
jamphene. The author’s opinion that the substance is a nitro-componnd 
Hoc. cit.) has now been confirmed. He has, therefore, re-examined the 
action of nitrogen trioxide on camphene. 

J-Camphene in petroleum (b. p. 30—40°) at -16° is treated with 
nitrogen trioxide (from arsenious oxide and nitric acid, not from 
sodium nitrite), whereby a faintly olive-green oil is produced, which 
decomposes at the ordinary temperature. The solvent is removed and 
the oily residue, after distillation with steam, is treated with aqueous 
potassium hydroxide. The deep red alkaline solution is treated as 
described below, whilst the residue is the desired substance, I-nifrd- 
camphene (annexed formula), m. p. 84 — 85° 
(corr.), [n]^ - 146'4° in 20% benzene solution, 
fflj/ 1 which only differs from iM-nitrocamphene, 

CH ClCH'NOj P- *“ *** “• P- ^od optical activity. 

*\ I / The evidence tor the presence of a nitro- 

group is the following: (i) The faintly 
yellow colour of the substance may be dne to 
the presence of the nitro-group in the neighbourhood of the double 
linking, (ii) By treatment with alcoholic ammonia at 110 — 120°, the 
substance is converted into (-camphenilone and nitromethane (identified 
in the form of metbylamine) ; by the action of boiling, aqueous alcoholic 
potassium hydroxide, the substance yields (-camphenilone and potass- 
ium nitroacetate. The nitro-group, therefore, is attached directly to 
a carbon atom, (iii) By reduction in ethereal solution by aluminium 
amalgam and water, the substance is converted into, not only ammonia 
and camphenilanaldehyde (which are the products of reduction in acid 
or in alkaline solution), but also into camplunUanaldoxime, 
CjHi.ICH-CHlN-OH, 

b. p. 134 — 135°/12 mm., a colourless, viscous liquid [hydrochloride, 

m. p. 90 — 92°, white, crystalline powder). The formation of camphenil- 
analdoxime is quite analogous to the production of aldoximes by the 
reduction of nitro-olefines in neutral solution, (iv) The conversion of 
nitrocamphene into tricyclenic acid by concentrated sulphuric acid 
U to be described fully in a future communication. The first product 
is a sulphate of camphenylhydroxamic acid, CjjHjjOjNS, decomp. 127°; 


ng '-’Bj I 

\L/ 


this is decomposed by warm water into sulphuric acid and eamphtnyl- 
hydroxamic acid, CjjHjjOjN, decomp. 163°. The latter is decomposed 
by sulphuric acid into bydroxylamine and camphenylic acid, and from 
the latter, by loss of water, tricyclenic acid is produced. The whole 
change is analogous to the conversion of a primary nitro-compound into 
a carboxylic acid containing the same number of carbon atoms. 

A second product of the action of nitrogen trioxide on camphene is 
the oily substance, CigH^OjN,, described by Jagelki as camphene 
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nitrosite. However, the substance, the potatrium salt, 
garnet prisms or bronze leaflets, decomp. 207 — 209°, of which jj 
contained in the deep red alkaline solution mentioned above, is 
when pure, crystalline, m. p. 158‘5° (corr.), and has the fortnnlj 
^ 10 ^ 16 *^ 6 ^ 8 - 

The substance is regarded as iaa-dinitro-i-hydroxycamphan$, 
/CH— CH,\ 

CH(N02)2-0(^ CMoj )CH, 

\CH(0H)-CH/ 

for the following reasons: The presence of the hydroxyl group jj 
shown by the formation of an acetyl derivative, C[jH,gOjNj, ni. p, 
74 — 75° (corr.), stout plates. The substance, as a secondary alcohol, is 
oxidised to ketopinic acid by alkaline potassium permanganate at 
60 — 60°. The presence of a y«j»-dinitro-group is suggested by the 
intense red colour of the potassium salt and by its reconversion into 
the colourless parent substance by carbon dioxide, and is confirmed by 
the reduction of an ethereal solution of the substance by aluminium 
amalgam and water, whereby bydroxylamine and an oxime, CiuHijOjN, 
m. p. 127 — 128'5°, colourless needles, are produced ; the oxime is 
probably 2-liydroxycanip!ian-(i)-aidoxime, CgHjjOlC-CHlNOH, but the 
aldehyde ebtained from it has not been thoroughly examined owing to 
lack of material. 

The formation of a oamphane derivative, (i)co-dinitro-2-hydroxy. 
camphane, from camphene by the action of nitrogen trioxide is effected 
possibly by the intermediate production of nitrocamphene. This view, 
however, is not altogether supported by the fact that nitrocamphene 
and nitric acid, D 1'514, after being kept for four days yield a 
substance which dissolves in alkalis with a deep red colour, but cannot 
be isolated, the chief product of the reaction being ketopinic acid, 
(•g-bromoplimylkydrazone, CjjHjgOgNjBr, m. p. 165 — 166° (corr.), 
straw-yellow leaflets). Possibly the nitrocamphene and the nitrous 
acid in the nitric acid form a nitrolic acid, the camphene ring changing 
at the same time to the camphane ring ; the nitrolic acid is then 
oxidised to ketopinic acid. Attempts to nnito nitrocamphene and 
nitrous acid directly have been unsuccessful. C. S. 

Action of Methyl Iodide and Magnesium on Menthone, 
Alexander E. Arbuzov (J. Russ. Phys. Chem. Hoc., 1913, 45, JOO).— 
The author claims priority for Zelinsky (A., 1901, i, 660) and himsell 
(A., 1908, i, 555) over Vanin (A., 1912, i, 788). T. H. P. 

Oil of Adansonia Qrandidieri. Victor Thomas and F. Boiky 
{Bull. Soe. chim., 1913, [iv], 13, 827 — 833). — On extraction with 
ether, the entire seeds of Adansonia GrandidivtiyieAd. 43% of oil, whilst 
the decorticated seeds give 64-5%. The oil obtained from the former 
has m. p. 20 — 31°; temperature of solidification, 13°; 1)““ 0-9190; 

1-4585 ; saponification number, 192-4 ; iodino number, 66-4— 66 1 ; 
Reichert-Meissl number, 0'77 ; Hehner number, 9o'5, whilst that 
obtained from the latter has m. p. 39 — 40° ; temperature of solidifica- 
tion, 33°; D'‘“ 0-9135; n*® 1-4521 ; saponification number, 196; 
iodine number, 36-9. After removal of the fatty acids, the oils from 
the entire (i) and decorticated seeds (ii) have the following constants ; 
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m p. (0 (“) temperaiture of solidification, (i) 44'6°; 

ji,y number, (i) 179; (ii) 204'5; saponification number, (i) 202-5; 
la) 207-6 ; iodine number, (i) 66-3 — 66-9 ; (ii) 34-5—35 ; iodine 

number after acetylation, (i) 26-7 ; (ii) 26-8. 

The oil consists of a mixture of esters of solid and unsaturated liquid 
jnids in the proportion of 42% of the former and 68% of the latter. 

It is further characterised by the presence of a considerable quantity 
nl a lactone, the precise nature of trhicb has not been determined 
owing to lack of material. It has an iodine number 67-2, and when 
treated with bromine yields a liquid bromo-derivative. 

The mixture of acids contains myristic acid, 7-6% ; palmitic acid, 
32-6% ; oleic acid, 36-6% ; linoleic acid, 8-7%, and lactone, 11-41%. 

H. W. 

Essential Oils. V. Essence of Cypress. Gdstavb Lalods 
(BuU, Soe. ehim., 1913, [iv], 13, 752 — 754. Compare A., 1911, i, 
133 - 1912, i, 574, 636). — The author has studied the oils obtained 
from the branches of Cupresiua aempervirens /asligiata, L., and 
Cuprisaus luaitanica, Mill. The latter species yields rather more oil 
than the former. The oil from the former is brownish, and has 
pis 0-8744; oo +12°6'; acid number, 0-7; saponification number, 
P 9 ■ it dissolves in 3-5 vols. of alcohol (90%). The acetylated oil has 
a +14°16'; saponification number, 14-7. The oil from the latter is 
yellow. Its constants are 0-8723 ; on + 9°10' ; soluble in 3 
vols. of 90% alcohol; acid number, 1-05; saponification number, 
9-8 - saponification number after acetylation, 26-6 ; ob of acetylated oil, 
+8°36'. 

Practically no oil could be extracted from the seeds of C. Bmpervirens. 
The strobiles, freed from seeds, yielded 0-415% of an amber-coloured 
oil, D'* 0-8739 ; + 29-^62' ; soluble in 4 vols. of 90% alcohol ; 

acid number, 10; saponification number, 9-8; saponification number 
after acetylation, 21-0 ; og of acetylated oil, -h29°48'. H. W. 

Components of the Essence of Seseli bocooni. Luigi 
Fb*ncescohi and E. Sebnaoio-tto {AUi K . Accad . Linoti, 1913, [v], 
22, ii, 116—121. Compare A., 1912, i, 123).— In addition to i-pinene i 
and jS-phellandrene, previously recorded, this oil contains a dicyolic 
aldehyds, a second carbonyl compound accompanying the aldehyde, a 
dicyclic primary alcohol, an unsaturated secondary alcohol, and d-a- 
methylbutyric, formic and acetic acids. 

Oxidation of the primary alcohol with potassium dichromate and 
sulphuric acid yields an aldehyde, the Btiaicarhazont of which, 

has ui. p. 148 — 168“. This aldehyde appears to be identical with that 
of the essential oil mentioned above, so that the aldehyde of the oil 
probably has the formula C,„H,jO, and the alcohol the composition 

K. V. S. 

, New Biochemical Syntheses of Glucoeides of Aloohola 
Emile BooRquELOT and Marc Bbidbl (/. Fkann. Chim., 1913, [vii], 8, 
109—112). — Positive results indicating the formation of )3-gluco8ides 
have been obtained with the following alcohols. In all cases 100 c.c. 
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of acetone, containing 20 grama of water per 100 grama of acetone, 
and 2 grama of dextrose were used, and varying quantitiea of alcohol 
and emulain added. The isolation and charaotariaation of the 
glucoaides has not yet been effected. The alcohola used were octyi^ 
hexadecyl, benzaldehydecyanohydrin, cycfohexanol, 2-methylcycl^ 
he?anol, o-naphthyl, bomeol.Smorphine, also tort.-amyl alcohol and ethyl, 
phenylglycollyl ether. I 

Evidence is also quoted for the synthesis of o-glycerolglucoside, 
The action of dried yeast on a solution containing i grams of salic^ 
and 5 grams of dextrose per 100 c.c. caused an increased dextrorota- 
tion. This is considered to indicate the attachment of the alcoholic 
hydroxyl in salicin to dextrose in the a-position. E. p. a. 

Biochemical Synthesis of Qlucosides of Multivalent 
Alcohola; a-Glucosidea of Glycerol and Glycol. Esiib 
Boubqublot and Marc Beidel {Compt. rend., 1913, 157, 405—408). 

a-Glucosidase is capable of exerting a synthesising effect on solutions 

of glycerol and dextrose in water, the optimum effect being obtained 
with solutions containing 60 ^ams of glycerol in 1 00 c.c. The pro. 
duct is hydrolysed on the addition of water and maceration with more 
of the o-glucosidase (compare Baylisa, this vol., i, 919). Mixtures of 
glycol and dextrose are similarly synthesised, the reaction being more 
rapid than with glycerol, W. G. 

Oymarin, the Active Principle of Apocynum cannabinum 
and Apocynum androsoemifolium. E. Impbss (PflUger't Archiv, 
1913, 153, 239— 275).— Finnemore (P., 1909, 25, 77) obtained as 
the active principle of the roots and rhizomes of A. cannabinum, 
“cynotoxin,” whilst Moore (T., 1909, 95, 734) prepared from 
A, androsoemifolium, “ apocynamarin.” It is now shown that these 
plants really contain the same bitter principle, cymarin, which is so 
susceptible to the influence even of weak organic acids that the two 
substances mentioned above may well be decomposition products. Taub 
and Fickewirth have isolated it by extracting the drug with carbon 
tetrachloride, dissolving the extract with alcohol, precipitating resins 
by means of warm water, clarifying the filtrate with basic lead acetate, 
and, after removing the lead and concentrating under reduced pressure, 
extracting the residue with chloroform. Tho cymarin was then 
precipitated by light petroleum and recrystallised from methyl alcohol. 
It forms colourless, glistening prisms, m. p. 135 — 140°, C = 63'65o, 
H = 8-4%. It is not a glucoside, A series of pharmMological experi- 
ments is described which sbowe that it corresponds in activity with 
digitalis, being slightly more potent as a diuretic and slightly less so 
as a cardiac stimulant. 

Action of Alkyloxides on Hsemin and its Derivatives. I. 
Bimpliflcation of Hsemin by Potaeeium Alkoxides and a New 
Formation of Mesoporphyrin. Hans Fischer and Heisbice 
BOse IZeitech, phyeiol. Chem., 1913, 87, 38 — 50). — On heating hsein'n 
in an autoclave with potassium methoxide at 220° a considers s 
quantity of phyllopyrrole is obtained, together with a little trimethy 
pyrrolepropionic acid. 
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■Vyith potassium ethoxide a mixture of the two dimethyldiethyl- 
„,rroles is formed : 


in which (1) predominates. 

Xhe reaetion with alkyloxides is accordingly similar to the reductStn 
effected by hydrogen iodide in the a-^sition; alkylation follows the 
simplification of the molecule by reduction. 

Xhe heemin complex remains intact when it is heated with sodium 
jnethoxide at 200°. On treatment of the reaction product with 
hydrogen bromide in acetic acid, the iron is eliminated and meso- 
jiorpliyri“ obtained. _ E. F. A. 


Xhe Difference between the Heemocyaiiins according to 
their Zoological Origin. Chaeles Dn^Bh (Compt. rend., 1 9 1 3, 1 57, 

jpg 312). — The preliminary results of an investigation into the 

difierences in composition, constitution, and properties of hseoso- 
cvanins derived from the blood of different classes of invertebrates. 
Xhe specimens examined were precipitated more or less completely on 
dialysis, the oxyhtemocyanin from the snail being obtained in a 
crystalline form, whilst the others were all amorphous, The behaviour 
was also varied on applying the biuret test for copper by addition of 
aqueous sodium hydroxide. Variations were found in the colour of 
solutions of different samples in V/lO-acetic acid, but they all exhibited 
similar ultra-violet absorption spectra. W. G. 


Studies on Melanin. V. A Comparison of Certain 
Nitrogen Ratios in Black and in White Wool from the Same 
Animal. Ross Aiken Gortnee (J. Amer. Chem. Soo., 1913, 35, 
1262—1268. Compare A., 1910, i, 760 ; 1911, ii, 908 ; 1912, i, 290). 
—In order to determine if possible whether the chromogen utilised in 
the formation of melanin is part of the normal structure of keratin or 
whether it is secreted solely for pigment formation, the author has 
made comparative analyses of black and white wool from the same 
animal. No definite conclusion can be drawn, although the evidence 
seems somewhat in favour of the latter view. 

The distribution of nitrogen in the two wools is very similar, with 
the exception that the presence of the pigment in black wool causes an 
excess of 3'64% in the humin nitrogen with a corresponding deficiency 
of 2 '50% in the amino-nitrogen in the filtrate from the bases. The 
total nitrogen content of the white wool was 16'27%, whilst that 
of the black wool was 15' 11%. D. F. T. 


[Carminic Acid.] Otto Dimeoth (Annaltn, 1913, 399, 378). — 
The author has received information that cochineal, contrary to his 
recent statement (tlis vol., i, 977), has been used in dyeing cotton. 

C.S. 


Green Animal Colouring Matters. Hans Fbzibeah {Pfliiger’e 
Archiv, 1913, 153, 386 — 400). — The green colouring matters in 
Saallus Boitii, Dixippm morenus, grasshoppers, locusts, Egyptian 
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praying-cricket®, the Spanish fly, the skin of fro^ SonsUia vindi, 
and the leaves ot the sea-lettuce, fir, syringa, maize, and blackberry 
have been compared. Ethereal or sometimes alcoholic extracts ol 
equal colour intensity were heated for some time with saturated 
alcoholic potassium hydroxide, treated with a few drops of concentrateil 
ediphuric or nitric acid, and also examined in the spectroscope. Many 
authors have doubted that the pigment iti these animals is essentially 
different from chlorophyll, but the present investigations ronfirni the 
author in hie view that animals develop a different colouring matter. 
Only in the case of the plant-eating insects could there be any 
suspicion, from the spectroscopic examination, that a little genuine 
plant chlorophyll was also present in the extract. In the flesh- 
eating insects, even in the wing cases of the praying-cricket, there is a 
different pigment, ** animal green.’* The sea-worm, BoneUia viridis, 
contains a pigment of its own, “ bonellein.” 

The author reviews the literature on the absorption spectra of 
chlorophyll and animal colouring matters, and finally tabulates the 
following characteristics. I. Chlorophyll. — Becomes turbid and pre. 
cipitates black, flocculent masses on heating with alcoholic potassium 
hydroxide for some time i is only slightly bleached by strong acids, 
and shows a strong absorption band between 544 and 537 gp. 
II. Animal green. — Deposits coloured masses and clarifies with 
alcoholic potassium hydroxide ; almost bleached by fuming nitric acid ; 
rendered turbid and brown by sulphuric acid ; shows no distinct band 
between 644 and 537 and no shadow near 630 /up. III. Bonellein. 
— Coloured violet or blue by strong acids ; shows a number of weak 
bauds, and a strong one between 651 and 623 pp. J. C. W. 

Azomethine Dyes from ^-Purylacraldehyde. Wilhelm KOkm 
{J.pr. Cliem., 1913, [ii], 88, 193— 226).— In the presence of perchloric 
and hydrobromic acids, ^-furylacraldehyde readily reacts with primary 
aromatic amines and with secondary amines of the tetrahydroquinoline 
and dihydroindole series in alcoholic solution, yielding blue dyes, 
related to the furfuraldehyde dyes already described by the author 
(A., 1906, i, 109) and having the following constitution (X=Br 
or CIO,); 

(I.) nhe'-ch:ch-ch:c(OH)-ch:ch-ch:nrrx 

The dyes give violet-blue or greenish-blue alcoholic solutions, which 
rapidly lose their colour when kept. This disappearance of the blue 
colour is due to the removal of one of the amine residues aud the 
formation of furfuraldehyde derivatives of the formula ; 

(II.) m^]^^c-ch:ch-ch:nrr'X. 

The latter compounds have been isolated in the form of their 
perchlorates, (i) by heating the perchlorates of the blue dyes, derived 
from cyclic secondary amines, in glacial acetic' acid solutioo, and 
(ii) by the direct interaction of molecular amounts of the amines and 
^-furylacraldebyde in an alcoholic solution of perchloric acid. 

That these compounds have the above constitution (II) and not t e 
open chain formula, NRK'*CH:CH-(;H:C(0H)*CH:CH-CH0, has been 
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jatablishfid (i) by the 3^on of phenylbydrazine, which reeulte in the 
of the aminO'group and the formation of jS-furylacraldehyde- 
plienylbydrazone (V below), and (ii) by the great similarity in the 
absorption spectra of the perchloratea of the condensation products, 
formed by cinnamaldehyde and )8-furylacraIdehyde with 6-methoxy- 
^gtrahydroquinoline (thalline) ; the condensation product from cinnatn- 
aldehyde undoubtedly has the constitution represented in formula III, 
and hence the analogous product from fS-furylaoraldehyde must be 
represented by a similar formula (IV). 


(ni.) 




,C,H,(OMe) CIO, 


(IV.) CHa< « '>N<, 


CH-CHICH-C 0- 


CH-Oa 

4 


The author discusses both the mechanism of the formation of the 
dyes and also the relationship between their absorptive power and 
constitution from the point of view of Kauffmano’s theory of partial 
ralcncy, and, using Gebhard's method of representing the distribution 
of the partial valeuoiQs, assigns to the dyes the following constitution : 



^■FurylacralMydephenylkydramru, 

C,H,0'CH:CH-CH:N-KHPh (V), 
prepared from its components in alcoholic solution, is precipitated from 
the latter solution in citron-yellow needles, which are transformed by 
crystallisation from light petroleum into colourless crystals, m. p. 
132“ 

^■Furylacraldehyde coudenses with m-nitroaniline in boiling alcoholic 
solution, yielding the anil, C^HjO-CHiCH.CHiN.OjH^.NOj. This 
forms citron-yellow needles, m, p. lOb”, and yields a perchlorate, which 
crystallises in orange prisms, and is converted by contact with primary 
or secondary aromatic amines into blue dyes. 

The dyes described below were all prepared by the addition of the 
requisite amine (2 mols.) to a well cooled solution of )3-furylacraldehyde 
(1 mol,) in a small quantity of alcohol, containing either hydrogen 
bromide (1 mol.) or perchloric acid (1 mol.). They all crystallise with 
IHgO. 

The homide of the dye from the aniline (formula I, R = H, R' = Ph, 
X=Br) crystallises in dark bluish-green, microscopic needles, m. p. 
about 102“; theyweWorote in blue needle.', m. p. 90°. 

The percAforafs of the dye from m-toluidiue forms blue needles, m.p. 
1118°; that from p-anisidine has m. p. about 115°. 

The bromide of the dye from methylaniline (I, R = Me, R' = Ph) has 
p. 103°, and on treatment with aniline is converted into the 
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corresponding dye derived from aniline ; the 
blue needles, m. p. 110°. 

Tetrahydroquinoline yields a dye which forms a bromide, m. p. 


irons. 


125°, 

and & percUoratt, m. p. 118°. ^ * 

The perMoraUs of the dyes from 6-methyl- and 5-methyl-tetrs, 
hydroqninolines have m. p. 132° and 126° respectively. 

The dye from 6-methoxytetrahydroquinoline forma a bromirU, m, p 
129°, and &perMorate, m. p. 121°. 

2-Methyldihydroindolo yields a dye, of which the bromide has m, p, 
138°, and perchlorate, m. p. 131°. 

The bromide of the dye from a-methylphenomorpholine, 

has m. p. 121°. * 

When heated in acetic acid solution the perchlorate of the dje 
from methylaniline yields the compound, 

O^HpO-CHrca-CHlNMcPh-OlO,, 

which forms citron-yellow crystals, m. p. 176°, and is transformed into 
the original perchlorate on treatment with methylaniline. 

In a similar manner the perchlorate of the dye from O-methyltetra- 
hydroquinoline yields the compound 

0 <H 30 - 0 H:cn- 0 H:N(ci 0 ,)<^^?py‘>CHj. 

On crystallisation from glacial aceticacid this separates in long redand 
yellow needles, m. p. 204°, which have the same composition and cannot 
be separated by crystallisation from solvents ; the yellow modiScation 
passes into the red form on continued heating at 140 — 150°. 

The perchlorate of the condensation product from 6-methox;tetra- 
hydroquinoline and ^-furylacraldehyde (formula IV), prepared by 
mixing the components in molecular proportions in alcoholic solution, 
forms red crystals, m. p. 188°, resembling chromium trioxide. 

The corresponding perchlorate from cinnamaldehyde (III) forms 
orange crystals, m. p. 204° ; the bromide crystallises in long, orange-red 
needles, m. p. 186°, containing IHjO. 

By the interaction of furfuraldehyde and m-nitroaniline in alcoholic 
solution, SchifE (A., 1880, 391) obtained a substance, which he 
considered to have the formula: CjH,O’CH(OH)-NII‘Cpll 4 'N 0 j. 
The author finds, however, that the substance is not a furfur- 
aldehyde derivative, but a pyrrole derivative of the following 

constitution : It separate 

from ethyl alcohol in orange-yellow crystals, contauiing the solvew 
(1 mol.), m. p. 167 — 168°, and forms & perchlorate, 
C.pH,,0,N„HC10.,CpHp0 

which crystallises in microscopic, browmsh-red needles, m. p. no 
(decomp.). , . 

Detahs of the methods employed in the speotrographie examination 
of the compounds described in the paper are also given. F- B. 
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perivativeB of Tetronio Acid. Lodwio Wolff (Annalm, 1913, 
„ag 309 — 316). — [WiA H. Junker.] — BUtd/ronie add, 

235°, colourless, crystalliae powder, is obtained by beating dhyl 
^kf 0 iodiai!>iyi>«ddnat 6 (prepared by the bromination of ethyl diacetyl- 
" „ioate in chloroform) at 150 — 160®, or by treating a boiling aqueous 
'nlntion of bromotetronic acid with propylidenebistetronic acid and 

* dium carbonate and subsequently acidifying the solution. Bistetronic 
[id and ferric chloride develop a blue coloration in aqueous solution 

*nd a green in alcohol. The anilide, Cj^HnOjN, m. p. 216°, crystallises 

* ■ and hte dibeaxoyl derivative, m. p. 215°, in 


[With ' 


1 W. Heeold.] — In general, o-alkyltetronic acids are converted 

CH *CO 

Ij nitrogen trioxide into nitroso-compounds, O<0 o1()ir.jjO’ 

absence of water, and into oximes, COjH'0Hj‘O-CO‘CRiNOH, in the 
oresence of water ; in the latter case, when the alkyl group R contains 
Bore than one carbon atom, it is eliminated in the form of an aldehyde 
and a-oximinotetronic acid is obtained. Thus 2.ethyltetrouic acid and 
hot aqueous sodium nitrite, in the presence of a little hydrochloric 
arid vield acetaldehyde, a-oximinotetronic acid, and d-oximinobutyryl- 
««, COjH-CHj-O-CO-CEtlNOH, m. p. 171°, colourless 
needles. In a similar manner, 2.beozyltetronic acid yields benaaldehyde, 
S.oximinotetronic acid, and d-oximino-^-phenylpropionylylycoUic add, 
C 0 .H-CHj'O-CO-C(:NOH)-CH 2 Ph, m. p. 146°, which dissolves in 
concentrated nitric acid with a blue colour, and is converted into 
as}ximino-jS-phenylpropionic acid by hot aqueous sodium hydroxide, 
and into the corresponding amide, m, p. 147°, needles, by 

aqueous amtaonia. 

By treatment with 100% nitric acid at 0°, 2-methyltetronic acid or 
2nitroBO-2-methyltetronic acid is converted into a neutral eubetance, 
CHON m p. 68°, colourless plates, which probably has the formula 

’ CH ’cA 

q/ ^ I It does not react with ferric chloride or respond 

\c0-CMe-NO5 

to Liebermann's nitroso-reaction, exhibits powerful oxidising pro- 
perties, and is decomposed by boiling water into dimethyl diketone, 
hydrogen cyanide, carbon dioxide, and nitric acid. In a similar 
manner, 2-nitroso-2-ethyltetronic acid is converted into a euisJance, 
C,HjO[N, m. p. 43°, colourless needles. C. 8. 


Structural Formula of the Polymeride of the Anhydride of 
Anethole Glycol. Luioi Balbiano (Atli R. Accad. Lincei, 1913, 
[v], 22, ii, 93-94. Compare A., 1908, i, 901).— The author now 
assigns to this polymeride a formula of the type 

R-C5HjMe<^>C5H„Me-R. 

R. V. 8. 

VOL. CIV. i. 4 
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Reactions of the Pormamidines. III. Synthesis of tio. 
Oxazolone, isoOxazole, Oyanoaoetio and Benzoylacetic 4oid 
Derivatives. Frank Bubnett Daibs and E. L. Gsippin (J. Amer. Cktn. 
Soc., 1913, 36, 959— 970).— In extonBion of the earlier work (compare 
A., 1902, i, 602; A., 1909, i, 781) it is found that the methyleje 

group of the tgoozazoionea of the general fonnula 

that of phenylmethjlpyrazolone is capable of reacting with the 
aryltormamidines. 

Diphenylformamidine reacts with an equimolecular quantity of 
nhenvltsooiazolona at 120°, yielding aniline and S-phmyl-i-anUino- 
^ '' 0“~CO 

methyltne-5-isooxazolon«, thoabit 

crystals, m. p. 145°; in a similar manner, di-o-tolylformamidine gives 
3-phtnyl-i-o-toluidmonietliTilene-5 ko<mizolcme, yellow crystals, m. p, 
170° ; S-phenyl-i ia ioluidiiu>melhyUne-5 ')sooxazdone, yellow crystals, 
m. p.' 168°; S-phenyl-i-^-tolmdinonuthykne-b isooxazolone, red 

crystals, m. p. 190°; 3-phenyl-i-<haniMdinmethyleni-5-jsooX!itolm, 
yellow needles, m. p. 138°; i-pUnyl-i-p-anisidiMmethylent-i-Kmiizo- 
lent, m. p. 168°; S-phmyl-i-p-ph<metidintmeihylene-5-isooxatolm, 
m. "p. 174°; S ■ ph«nyl i-iji-cumidinomelhylme-5-isooxazolw, yellow 
needles, m. p. ISO^ ■, 3-pli»nyl-i-a>-nilromilin0methytme-5-ieooxmlm 
yellow ’needles, m. p. 206°, and 3-p4«nyl-4-p-6romoo»tlinowe%l«»)«.5- 
isooxazolone, a pale yellow substance, m. p. 198°, are all obtainable 
similarly by applying the suitably substituted formamidine. The last- 
named product can also be obtained by the action of bromine on at 
acetic acid solution of phenylanilinometbyleneisooxazolone, when ai 
intermediate red monobromo^rompound, m. p. 148°, is produced, whicl 
undergoes rearrangement in solution in pyridine or alcohol with 
formation of the phenylbromoanilinometbylenei’sooxszolone. 

No derivatives could be obtained from 3-methylMooxazoloce by 
heating with formamidinee as the temperature necessary to indues 
interaction caused decomposition of the products. Benzylidenemethyl- 
fsooxazolone, however, if heated with an equimolecular proportion of 
diphenylformamidine at 115— 120°, yielded a mixture of benzylidane- 
aniline with i-anilinoniethjkne-3-met/iyl-5-i(00xazolom), pale yellow 
crystals, m. p. 168°, which dissolves unchanged in cold dilute alkalis, 
but with a warm solution of potassium hydroxide undergoes decompo- 
sition with deposition of aniline and needles of a potassium salt, 
decomp. 265—270°, of an unidentified suhstanct ; the above condensa- 
tion product also reacts with bromine in acetic acid solution with 
precipitation of a yellow snUtance, which loses hydrogen bromido on 
drying, and when dissolved in alcohol or boiled with water or pyridine 
undergoes rearrangement into p.trmoanUinmethyltnmtthylisomail- 
one, j’ellow needles, m. p. 204°, also obtainable from benzjlideM- 
methylisooxazolone and dipr-bromodipbenylformamidine. A simmr 
resrraDgement has been prcTioualy Boted (Aa, i» y> 

substance m. p. 148° having been since recognised »s ^byl 
p-bromoanilin^oacrylate, C.H,Br-NH.CH:C(CN)-CO,Et and 
eipiBnation of this change appears to be expressed by the following 
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series of equations: CHRj-CHINPh + Br, = CHE.-OHBr-NBrPh = 
QBjIOH'NBrPh + HBr — >■ CRj.CH-NH’OgH^Br, in the first stage 
ef ffhich the tautomeric form of the anilinomethylene derivative is 
involved. Diphenylformamidine also combines with bromine, giving 
a yellow additive product^ m. p. 262^, which on treatment with 
potassium hydroxide solution decomposes into ^-bromoaniline, 
il^bromoformanilide, and aniline. 

Xbat the reaction between benzylideneuiethyU'sooxasolone and form- 
eniidines is a general one is evidenced by the following compounds 
^tich were also prepared: i-o-toluidinmethylene-Z-7nethyl-5-isoixiMa)- 
ioae, pale eed needles, m. p. 206° j i-iii-toluidinor/ietkylene~^-methyl-5~ 
igooawse/ows, brownish-white needles, m. p. 1^68° ; i-p-toluidinometJiyl- 
fi,ti-melhyl-5-ie(30xagolone, yellow needles, m. p, 20i°, which is 
decomposed by an alcoholic solution of hydrogen chloride with forma- 
tion of ammonium chloride and y>-toluidine hydrochloride, and on 
treatment with bromine in acetic acid solution gives a yellow additive 
product, m. p. 161 — 163°; this regenerates the original substance 
when acted on by alcohol or potassium hydroxide; i-p-anitidino- 
n(thylen6-3-mlkyl-5-kooxazolon*, yellow needles, m. p. 190°; 4-p- 
plitnetidinomethylene-3-methyl-5 iaooxatoloiu, yellow needles, m. p. 1 69" ; 
i-m-xylidinomethyltM-S^ethyl-S-kooxazolone, colourless crystals, in. p. 
11)6°; 4:-o-anisidinomethylene-3-methyl-5iaooxazol<me, yellow crystals, 
Di. p. 169°. 

p Meihoxybenzylidtnmeihylkooxazolone, deep yellow crystals, m. p. 
178°, was prepared by a similar method to the corresponding benzyl 
idene compound, namely, by the action of anisaldehyde and hydro- 
chloric acid on the reaction mixture obtained from ethyl acetoacetate 
and hydroxylamine hydrochloride in aqueous alcohol containing some 
pyridine. It reacts with the formamidines in a similar manner to the 
beszylidene derivative, and on heating with di-i^-cumylformamidine 
gave i-ij/-cumidinomethylene-3-)tiethyl-5-isooxaz(done, a yellow, crystalline 
substance, ra. p. 192°, together with anisylidene-i/i-cumidine, colourless 
crystals, m. p. 71°. 

When a suspension of benzoylanilinomethyleneacetanilide 
NHPh-CHlCBz-CO-NHPh, 

in alcohol is warmed for several hours with rather more than an 
equimolecular proportion of hydroxylamine hydrochloride and pyridine, 
there is produced S-phanylkooxazole i carboxyanilide, 

i.Cp,.>C.CO-NHPb, 

colourless needles, m. p. 135°, from the solutions of which in alkali 
acids precipitate benzoylcyanoacetanilide, CN-CHBz-CO-NHPh, m. p. 
203°. In a similar manner, 6phenylisooxasol«-i<arboxy-o-toluididt, 
colourless needles, m. p. 114°, can be obtained from o-toluidino- 
methylenebenzoylaceto-o-toluidide, and by solution in alkali and 
reprecipitation by acid is converted into bcmoyUyanoauto-o-Udvididt, 
colourless needles, m. p. 132°; also Z-phmylkooxazoU-i-carhoxy-p- 
toluidide, colourless needles, m. p. 158°, was prepared, which by 
successive treatment with alkali and acid yielded benzoykyajmuiHo-p- 
mvididt, colourlees needles, m. p. 180°; in the preparation of the 

4 (f 2 
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p-toIuidinomethylenebenzoylaceto-p-tolnididB required for the lajj 
avnthesis, a quantity of tlhyl a.-bennoyl-'p-toluidinoacrylatt, 
CjH^Me-NH-CHiCBrCOjBt, 

yellow flakes, m. p. 98°, was obtained. In an analogous manner, 

Tp-anisidinomethylenebenzoyliiceto-iy-anxtidid^f yellow crystals, m. p. 196°, 
obtainable by heating a mixture of ethyl benzoylacetate and di-p. 
anisyltormamidine at 140°, could be converted into ^-phnylieoomdf 
i-carloxy-f-anisylamide, colourless needles, m. p. 142 , which nnder 
the influence of alkali rearranges to hmsioylcyanoaceto-T^-anMiie^ 
colourless needles, m. p. 194°. 

Derivatives of 5-methylisooxazole-4-carboxylic acid can be obtained 

by taking arylaminomethyleneacetoaceto-arylamides in place of the 

analogous derivatives of benzoylacetic acid in the immediately pre. 
ceding general synthetic reaction, and the products under the influence 
of alkali readily pass into the corresponding amides of cyanoacetoacetic 
acid j Q-meihyli&ooxazole-i-carhoxy'O-U^uidide^ colourless^ needles, m. p. 
112° is converted by alkali into cyaiuiacetoaceto o tolmdide, 
CN-CHAc-CO-NH-CgH^Me, 

colourless needles, m. p. 110°; 5-mahylkw>xazole-i-carhoxy-^toluididt, 

■ colourless needles, m. p. 140°, is converted by alkali into eyanemto- 
aceto-p-toluidide, colourless needles, m. p. 176°. 5-Methylmoxazo!t4. 
earhoxyanilide, a colourless substance, m. p. 136°, which rearranges 
to cyanoacetoacetanilide, is difficult to isolate on account of its 

considerable solubility. . t i, • 

During the course of the investigation the following substances 
were also obtained apparently for the first time ; ethyl m-xylidino- 
metkyleneacetoacetate, CeHjMej-NH-CHICAc-COjEt, colourless crystals, 
m. p. 122°, by heating ethyl acetoacetate with di-m-xylylformamidine 
at 120°; cyanmceto-m-toluidide, colourless crystals, m. p. 138°, by 
heating together ethyl cyanoacetate and m-tcluidine for several hours 
at 160°; cyanoaceto-p-anisidide, colourless crystals, m. p. 138“ by 
heating the two components at 160 — 170°. D, F, I. 

Oxindole and Thio-oxindole. Charles Mabschalk (J. pr. Chm., 

1913 [iil, 88, 227 250). — A recapitulation and extension of previous 

work (A., 1912, i, 303, 575 ).— Thionaphthenquinone reacts with 
hydrazine hydrate in boiling alcoholic solution, yielding a suhstam 
(probably a hydrazone), which crystallises in yellow leaflets, m. p. 
128°, and when heated above its m. p. decomposes into nitrogen and 
thio-oxindole (2-keto-2 : S-dibydro-l-thionaphthen). The latter com- 
pound is best prepared by heating o-thiolphenylacetic acid wite 
phosphoric oxide in benzene solution. When prepared by this metM 
and submitted to steam distillation, it is generally obtained m stout 
prisms, m. p. 44—45°, which on distillation under ordinary pressure 
are transformed into slender needles, m, p. 33 — 3i°. The more usi 0 
modification is also formed by distilling o-thiolphenylacetic Mid alone, 
or heating it with acetic anhydride and distilling the product m s earn. 
It differs from the modification of higher m. p. in giving at once a e p 

blue coloration with ferric chloride. Only in one instence has it b en 

found possible to transform the modification of m. p. 33 o* i 
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less fusible variety, a specimen of the former substance, obtained 
Ijr heating o-thiolpbenylacetio acid with phosphoric oxide in benzene 
solution, being converted into the modidcation of higher m. p. by 
acidifyieg its solution in cold aqueous sodium hydroxide. 

On treatment with nitrous acid, thio-oxindole yields thionaphthen- 
quinone-S-oxime, m. p. 181° (Friedlander, A., 1908, i, 200, gives m. p, 
186 °). It couples with benzenediazonium chloride, yielding a substance, 
C,,HioONjS, which crystallises in intensely red, lustrous needles m, p 
159 - 160 °, and is possibly identical with the phenylhydiazone of thio- 
napbthenquinone (m. p. 165—166°) described by Friedlander (loc. cit.). 
With p-nitrobenzenediazonium chloride it forms a red azo-di/e ^ 
C^HANaS, ' 

B.p. 271-272°. 

The azo-dyei from a- and ^-naphthalenediazonium chlorides crystallise 
in stout, brown ne^les, m. p. 192—193° and 154—156° respectively. 

When heated with o methoxybenzaldehyde in alcoholic solution in 
the presence of piperidine, thio-oxindole yields i-hto-^-o-methoxy- 
{(nzj(iiden«-2 : 3-dihydro-l-tAimaphthen, 

OMe-0,H,-CH:C<®°g^S, 

which forma yellow needles, m. p. 96—98°, and is hydrolysed by 
alcoholic potassium hydroxide to ctcid, 

0Me'CA'CH:C(CjH,'SH)-COjH, crystallising in stout, colourless 
needles, m. p. 134 — 136°. 

It condenses with thionaphthenquinone-2-p-dimethylanil and 
acenaphthene in hot glacial acetic acid solution containing a little 
sulphuric acid, yielding 2 : S'-bisoxythionaphthen (Friedlander, A., 
1908, i, 673) and 8-oxy-6-oxythionaphtbenylacenaphthene (Bezdzik and 
Friedlander, loc. cit.) respectively. 

When heated with isatin in alcoholic solution, thio-oxindole forms an 
additive compound, S<g^^i>CH-C(OH)<^6^^NH, crystallising in 

colourless needles, which gradually become red at 135°, m. p. 155 160°. 

The additive compound gives a brown coloration with sulphuric acid 
and when heated for a short time with glacial acetic acid containing a 
few drops of strong hydrochloric acid, is converted into 3'-itidoxyl- 

3thionaphthm-3'-(nu, S<g6j^^>C:C<p«J^NH, which crystallises in 


lustrous, silky, brown needles, m. p. 230°, and may also be obtained by 
the interaction of thio-oxindole or o thiolpbenylacetic acid and isatin 
in the presence of a mixture of glacial acetic and sulphuric acids 
(1 : 2) at the ordinary temperature. 

(3 ) 5' : T-Dichloroindoxyl-3 thionaphthsn-2'-one^ 



prepared by maintaining a solution of 5:7-dichJoroisatin and thio- 
oxiodole in the above acid mixture for three hours at the ordinary 
temperature, crystallises in dark brown needles, m. p. 330° 

corresponding <ffiroffiw-derivative, from d:7-dibromoisatin, forms 
brown needles, m, p, 331®. F. B. 
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The Anthraquinone Series. III. Anthraqninonethiazoleg 
Fbitz Uumakn and Walthbr Junghans (Anno{«7i, 1913, 399 
345— 362).— : 6-{2' : l')-anAraquitwnethiazolt (formula T)’ 

S — CPh 


. I 

\/\/ 

CO 


(!•) 


p. 291° (corr.), yellowish-green 
is obtained by boiling 2-ben! 
anthraqninone with sulphnr and 

or, better, by beating l-ch)oro-2-aminoanthm’ 
quinone with potassium thiobenzoate aud 
naphthalene at alwut 226°. 

2-Phenyl-i : 5-(l' : 2') - anihraquinonetliaajt, 

(formula II), m. p. 260° (corr.), brown needles, and i-phenyl. 

. rr -.CO*C.C!H*C*H.. 

4 : 5-(2' : S'yanlhraquinontthiaitoh, J-Qjj.lj.g ^CPh, m, p 

N— rOPh 336—337° (corr.), faintly yellow crystals, are 
QQ I I prepared by the latter method from 2-bromo- 

/\ /\ I 1-aminoanthraquinone and 3-bromo-2-amiiic- 

■ ■ S anthraquinone respectively. The laBt-mentioueii 

tbiazole does not possess dyeing properties. 

/j{ \ 1 :3-Dibromo-2-aminoanthraquinone and 

potassium thiobenzoate react in boiling amyl 
alcohol, the initially-formed thiazole being converted into a thwzidt- 
3 : 3'-disulphid«, m. p. about 385“ ; by a similar method, 

l-chloroanthraquinone is convert^ into the anthraquinonyl-l ; l'.di. 
sulphide, m. p. 359°, obtained by Gattermann from anthraquinonyl-l- 
mercaptan. C. S. 


\/\/ 

CO 


Selenodiarylatuines. Wilubom Cobneuus (/. pr. Chm., 1913, 
[ii], 88, 395 — 408). — The selenium analogues of thiodiphenylamint 
and its derivatives are readily obtained by healing diarylamlnes with 
selenium dichloride in benzene solution (compare Weizmann asd 
Stephen, P., 1913, 29, 196). 

Selenodiphenylamine, NH<CQ*g^^Se, prepared from diphenylamine, 

crystallises in small, lustrous, yellow leaflets, m. p. 195°, which 
become greenish on exposure to air, owing to slight oxidation. Its 
constitution has been established by the formation of carbazole on 
distilling the substance with zinc dust or iron filings. With ferric 
chloride in alcoholic solution, it yields an emerald-green coloration. 
When heated with methyl iodide in methyl-alcoholic solution, it forms 
a methyl derivative, which crystallises in wbiteneedles, m. p. 138—139’, 
and is freed from the accompanying green oxidation product by reduc- 
tion with sulphurous acid in alkaline solution. The methyl derivatiTc 
resembles the parent substance in yielding various characteristic 
colorations on treatment with oxidising agents. It forms a yellow 
nttro-compound, which is converted by reduction and subsequent 
oxidation with ferric chloride into a red dye. 

When heated with acetic anhydride, selenodiphenylamine forms an 
acetyl derivative, crystallising in white flakes or stout, lustrous, prismatic 
crystals, m. p. 176°. 

On treatment with concentrated nitric acid at 0°, it yields two 
isomeric dinitroetlenoxydiphenylaminee, Oj,HjOjN,Se, which are readily 
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0 

S0 


NO, 


>'1111 

\/\/\/ 

NH 


jeparated by tafang advantage of the insolubility of the a-isomeride in 
(Icohol. The o-isomende cryatallisea in clueters of small, light brown 
needles, melts with decomposition, and dissolves in aqueous alkalis and 
ammonia gelding strawberry-red solutions; the white tUwr and 
merctiric salts are mentioned. On reduction and subsequent oxidation, 
the a-compound gives rise to the selenium 
analogue of Lauth’s violet, and, therefore 
must ha?e the annexed constitution. 

The ^-isomeride forms a reddish-brown, 
crystalline mass, and is converted by sue- 
cessiva reduction and oxidation into a 
reddish-violet dye. When treated with 
dilute mtnc acid, aelenodiphenylamino 
yields a mononilro-denvative, which, however, could not be separated 
from the accompanying dinitro-darivatives. On reducing the mixture 
of nitro-compound^ wit^iu and hydrochloric acid, aminMtlmodiphmyl- 

amnt, separates in the form of its stanni- 

cUorUe. This crystallises in lustrous needles, and, on treatment 
with zinc and hydrochloric acid, yields the zimichloride, crystallising 
in small, broad, transparent needles. The free base is liberated from 
the latter compound by aqueous sodium hydroxide and crystallises in 
small, white, pearly, lustrous leaflets ; the kydrockloride is precipitated 
in white needles by passing hydrogen chloride into a benzene solution 
of the base ; the aeelyl derivative has m. p. above 330° (decomp.). 

Oxidation of the hydrochloride or zinciehloride by means of ferric 
thloride in aqueous solution results in the formation of a dye, which 
is precipitated by the addition of sodium and zinc chloride in the 
N — 

form of Its ztTwtcWon*, 2 |\ \Se,H 2 ZnCI,. This crystallises in 

NH* CgHj 

Tery slender, bronze needles, dyes silk light blue to bluish-violet, and 
on the addition of alkalis to its hot alcoholic .solution, yields the free 
hm, which forms a crystalline red powder, and is converted by hydrogen 
chloride in ether solution into the hydrochloride, 
d-Dinitroselenoxydiphenylamine is reduced by stannous chloride and 
hydrochloric acid to diamimselenodipheaylamine stannichloride, 

2NH<^8gjj^j^j>Se,H2§nCl,,HjO. 

This crystallises in slender, lustrous, yellowish-brown needles, and is 
converted by the addition of zinc to its aqueous solution into the 
zinckhloride, which is oxidised by ferric chloride to selenonim, the 
selenium analogue of Lauth's violet. The latter compound separates 

m the form of its zinciehloride, 2 | \ ^Se.HjZnClj, in very 

NH’CgHj 

, felted, reddish-brown needtesp having a bronze lustre. The 
obtained from the zinciehloride by the action of aqueous 
A <7 17 crystallises in small bronze needles and forma a 

. crystallises in long, slender, felted needles, having 

bronzy-green lustre, and dyes silk turquoise-blue. 
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The selenium analogue of methjlene-blaa has bwn prepared by the 
action of hydrogen selenide on p-nitroBodimethylanilme and subse. 
quent oxidation of the resulting compound with ferric chloride in 
hydrochloric acid solution. 

'Sdemphmyl-P-naphthylamine, prepared by heating 

nhenyl-fi-naphthylamine with selenium dichloride in tenzene solution, 
crystallises in small, yellow needles, m. p. 176°, and gives a greenish- 
blue coloration with sulphuric acid. 

Sdeno-o.-diwxphthylamm>, NH<®J«“*>Se, from aa-dinapbthyl- 

amine, forma small, yellow needles, m. p. 176— 177°. 

,Sefs«o-fl-<it'napA%famiM« crystallises from benzene in slender, felted, 
vellowish-green needles, from nitrobenzene in long, pointed prisms, 
m p 245° and from alcohol in tabular crystals. On treatment with 
nitnc acid’in acetic acid solution, it yields a yellow mtro-eompouud. 
Sdtno-p-dMylarnint crystallises in yellow, lustrous, broad scales, 

m. p. 240°. 

New Derivatives of Artemisin and of Santonin. II. Essico 
Eimini and TEMisTOCtE Jona (i«» Accad. Lincei , 1913, [v], 22, 
ii 28-32 Compare this vol., i, 748 ).-When artemisin is reduced 
with hvdrogen in presence of palladium-black, a-Utrahydroarimm, 
is obtained. It crystallises in plates, m. p. 19.-193“ 
for + 49'60° (in 2'671% alcoholic solution). From the mother-liquor a 
MMnd hydro-derivative, ^-Utrahydrwrtmiiin, C^Hj^O m. p. 
165—167° can be obtained. This substance has [aj,, -t-oolo (m 
2-670% alcoholic solution). Both tetrahydroartemisins are stable 
towards Baeyer’s reagent. a-Tetrahydfoartemwnse7mcarbazim, 

decomposes at 245°. p-TetrahydroarUmutmermcarbaume, 

CjsHjjOjICHsONj, 

decomposes at 257— 258°. a-mrahydroartmiiinoxirne, CijHjjOj.NOH, 
decomposes at 248°. p-TetrahydroarUmmnozime, 

decomposes at 242°. Artemisinoxime yields a-tetrahydroartemism 
when hydrogenated in presence of palladium-black. W5eii a- 
hydroartamisin is dissolved in sodium hydroxide and the solution 
aLieed with sulphuric acid at a low temperature, “ 

5? Z^posi^g'“l''‘ir8f ircrystallises^'ln needles, 

ftat“'ftTor— 

with alkali gives figures agreeing with the composition p „ cj 
C„H, 303 -C 0 ,H. 

Action of the Halogens on Artemisin. 

Temistocle Jona (AUi K. Accad. Linen, 1913, [ j, oiaciil 

Compare preceding abst.act).-WheD a solution <>' 
acetic acid is treated with a solution of hydrogen . , „ g g gj ii 
in the same solvent, or<«m«in dibromidt hydrohnmvdt, 0,1,1187 i 
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obtain®*!- Xhis unstable oxonium compound, which readily loses 
bromine? forms lustrous, red crystals, which decompose at 94°. Under 
g]lgbtly different experimental conditions, the compound described is 
accompanied by numobromoartmuin, Cj^HiyO^Br, a stable, yellow 
gubstance which becomes red at about 70° and decomposes at 95°. 

J,rtemirin di-iodid« hydriodidt, similarly prepared, is a 

browD, crystalline substance, m. p. 118—119° (decomp.). 

Hy the action of chlorine on a chloroform solution of artemisin at 
t5°, a chloroarUmisinj CjjHjjOjCIj, is obtained, but the preparation is 
uncertain j the substance crystallises in needles, which decompose at 
212 °, When the chlorination is effected at 20°, a crystalline cUoro- 
artmitin, ICicHjjOjCl,, is obtained ; it decomposes at 133°. 

K. V. S. 

Identity of Lycorine and Narcissine. Yasuhiko AsAHiNiand Y. 
SuGii {Arch. Pharm.f 1913, 251, 357 — 360). — The authors have 
examined the base lycorine, which together with a second base 
sekisanine was isolated by Morishima (A., 1899, i, 93) from the bulbs of 
iycoi-is radiata. They are of opinion that lycorine, (1,^11, jOjN, m. p. 
275 ° (decomp.), darkening at about 240°, [a]L' - 123'7° in alcohol and 
pyridine {hydrochloride, colourless needles, m. p. 217°; picrate, m. p. 

195 — 202° [decomp.], yellow leaflets), is identical with the alkaloid 
narcissine, Cj^HijOjN, m. p. 266 — 267°, [ajn - 95'8°, colourless prisms 
(hydrochloride, m. p. 198 — 199°, colourless needles; picrate, m. p. 

196— 199°, yellow leaflets), obtained by Ewins (T., 1910, 97,2406) 

from the bulbs of Ifarcisms pieudonarcusus. C. 8. 

Formula of opoMorphine Hydrochloride. Vincenzo Paouni 
(Atti R. Accad. Linoei, 1913, [v], 22, ii, 121—125). — Estimations of 
the water of crystallisation in apomorpbine hydrochloride from various 
sources all indicate JHjO. The amount of chlorine in the salt is that 
required by the formula C,,H,jOjN,HCl,|HjO, and the elementary 
analysis of opomorphine gives the composition CjjH,jO,N. Dibenzoyl- 
upemorphine has, in freezing benzene, the composition required by the 
formula CijHj 5 N(OBz)j. E. V. 8. 

Preparation of Hydrogenised Alkaloids of the Morphine 
Group. Heemann Oldenbeeq and Babette Oldknbkeq (D.K.-P. 
260233). — Alkaloids of the morphine group are readily hydrogenised 
by the action of hydrogen in the presence of colloidal palladium, or a 
metal of the platinum group. Hydromorphine, CiyHjjOjN.HjO, fine 
needles, m, p. 155 — 157°, is obtuned when morphine hydrochloride 
(10 parts) in 250 parts of water is shaken with a mixture of colloidal 
palladium (1 part) in 10 parts of water which has been saturated with 
hydrogen ; the hydrochloride forms microscopic prisms ; the sulphate is 
less readily obtained in crystalline form ; it gives the colour reactions 
of Frbhde, Husemann, and Marquis. 

Hydrocodeine, rhombic crystals, m. p. 62 — 63°, has also 1 mol. water 
of crystallisation and gives Frobde’s and Hesse’s colour reactions. 

Telrahydrothebaine, CjjHjjOjN, is prepared from thebaine and 
responds to Frohde’s and Erdmann’s reagents; the hydrochloride forms 
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OMe-6, 




.N. .CHj 

CR^ I \CH / 


prisms; the hydrogm iarbraU is obtained b; the redaction o( thebaic 
hydrogen tartrate. ® 

The therapeutic action of these compounds is also discussed, 
i F. M. G. M 

Berberine. II. Berberrubine, Gkoeo Fbeeichs and P. Stoep> 
(.dPcA. Pharm., 1913, 261, 321 — 339). — Berberrubine is best obtained 
by beating well dried berberine chlorid4 at about 190° in a slo® 
current of carbon dioxide. There can be little doubt that anh 

drous berberrubine contains 

the annexed group. Since 
it IS readily converted into 
berberine iodide by treat 
ment with methyl iodide 
other alkyl haloids may be expected to produce homologous berberine*' 
Thus a large excess of ethyl iodide on the water-bath converts 
berberrubine into ethylberberrubim iodide {lumohtrherini ioduie\ 
CjjHjjO^NI, yellow or yellowish-brown needles, which reacts witij 
boiling alcoholic iV 72 -pota 8 sium hydroxide and acetone to form eMviiw 
herrubineacetont, CjjHjjOjN, m. p. 159°, from which the salts of ethyl, 
berberrubine are obtained by heating with dilute acids : the ehloriL 
C 2 iH,j 0 sN 01 , 2 He 0 , is described. ’ 

By boiling with dilute acetic and sulphuric acids and zinc and 
a little platinum, ethylberberrubine chloride is reduced and yields 
after basification with aqueous ammonia, ethylUirahydroberbtmihim 
CsiHjjOjN, m. p. 129°, faintly yellow crystals, which resembles tetra- 
hydroberberine throughout. 

Berberrubine reacts additively, not only with alkyl haloids, but also 
with otber organic halogen compounds. Ethyl bromoacetate and 
alcohol on the water-bath convert it into the bromide of ethyl ler- 
berrubineaeetate, CjjHjjOgNBr, yellow crystals, which is converted by 
digestion with silver oxide and hot water into berberrubirmcelK acid 
CjjHjjOjN.SHjO ; a hot aqueous solution of the latter is converted 
into the hydrochloride, CjiH,j 05 N,HCl, 2 Hj 0 , yellow crystals, by 
.^-hydrochloric acid. 

In a similar manner, berberrubine and ethyl o-bromopropionate 
yield the bromide of ethyl berberrubinepropionate, C^Hj^OjNBr, yellow 
needles, from which berberrubinepropionic acid, C 22 H,g 05 N, 2 H 20 , 
yellow needles, is obtained ; the hydrochloride of the latter also 
crystallises in yellow needles. Berberrubine does not react with ethyl 
j8-iodopropionate. 

Berberrubine, unlike berberine, is attacked by oxidising agents 


0— CH 2 

■^^\ I 

i l-G 


^\/%/\/ 

0 y CHj 
NO, 


most readily in its methoxylated benzene 
nucleus. By treatment with hot 25% nitric 
acid it yields two crystalline substances, 
berberrubinone and berberrubinic acid, both 
of which are obtained in the form of 
nitrates. Berberrubinone nitrate (annexed 
formula) forms dark green, almost black, 
crystals, which are deep red by transmitted 
light, is converted into a sulphate (or mixture 
of normal and hydrogen sulphates), dark 
green crystals, by hot dilute sulphuric acid, 
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j by treatment with boiling dUnte sulphuric acid and 30% sodium 
f irogen sulphite is reduced to the sulphate o{ the corresponding 
liDoC Itrheirubinci sulphate, a yellow substance. From the hot 
olutio'n of the latter, saturated sodium hydrogen carbonate liberates 
® ' CjjHjjOjNjSHjO, an amorphous, dark red powder. 

Anhydrous berberrubinol is a phenel- 
0-CH, betaine, and is therefore a completely 
demethylated berberine; it is not 
identical with Perkin’s herberoline, 
which has the same composition. 

Berherrubinie acid nitrate (annexed 
formula) and the corresponding 
Monde, Cjg'HjjOjNCl, form golden- 
yellow crystals, and are decomposed 
by water with the formation of her- 
htrfubinie acid, an amorphous, yellow substance, which is probably a 
betaine ; it has not been obtained entirely free from the nitrate or 
chloride. 

A hot aqueous solution of berberrubine is converted by sodium 
hypochlorite into chloroberberrubine, jjOjNCI, reddish-brown 

needles, which forms a chloride C[cH,50,NCl5,3H20, orange-yellow 
crystals. Chloroberberrubine certainly contains the chlorine atom in 
the methoiylated benzene nucleus (probably in the meta-position to 
the methoxy-group), because by the prolonged action of sodium hypo- 
chlorite it is converted into the lactam chloride, 


NO, 


Nci-co-c-cu:y-o 

ch,-ch,-c-ch:c-(k^“2’ 


B, p, lU", colourless needles, of w-aminoethylpiperonylcarboiylic acid ; 
the lactam-chloride, which can also be obtained by the action of 
sodium hypochlorite on berberine chloride or bromoberberrubine in hot 
aqueous solution, is converted into Perkin’s lactam, m. p. 181“ by 
treatment with hot aqueous sodium sulphite. 

Chloroberberrubine is reduced to ddoroletrahydroherherruhine, 
CijH|gO,NCl, m. p. 142“, colourless crystals {hydrochloride, white, 
cryetalline powder), by zinc and platinum and hot dilute acetic and 
sulphuric acids, and reacts with methyl iodide at 100“ to form chkro- 
berhtrine iodide, Cj^HiyO^NCII ; the latter, which resembles berberine 
iodide in its behaviour, reacts with alcoholic i\f/2-potassium hydroxide 
and acetone to form chloroberberineacetone, 02,H.;205NC1, m. p. 171“, 
yellow crystals. The following substances are obtained by methods 
similar to the preceding; bromoberberrubine, (J„Hj,O^NBr, reddish- 
brown needles, and its chloride, C„H,j0,NClBr,31l20, yellow crystals; 
homtetrahydroberberrubine, C,9H,jO,NBr, m. p. 145“, colourless 
crystals; bromoberberine iodide, CjQB,jO,NBrI, golden-yellow leaflets, 
and bromoberberine acetone, CjjHjjOjNBr, m. p. 153“, yellow crystals. 


Preparation of Hjdrastinine from Berberine. EMUAMnKL 
Merck (D.R -P. 269873. Compare Voss, A,, 1910, i, 415 ; Freund, A., 
1912, i, 383, 487). — Phenyltetrahydroberberine (m. p. 222“) when 
digested with methyl iodide furniebes a melhiodide, m. p. 243°. 
Pheuyldihydrobwberine on electrolytic reduction gives rise to two 
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stereoisomeric phenyltetrabydroberberines with m. p.’s 232° jgj 
202 — 204° ; these can be ^arated by fractional crystallisation 
their sulphates ; the methiodidt of the isomeride (m. p. 202 — 204 ^) []„ 
m. p. 247°. 

When either of the foregoing phenyltetrahydroberberines is digested 
With silver chloride, and subsequently reduced with sodium amalgam, it 
yields a last, Cj^H^O^N, m. p. 112 — 113° (the hydriodide has tn'i, 
218°), which on oiidation gives rise to hydrastinine. F. M. (}, jj 

Eeactiona of the Pormamldines. IV. Feank Eubnett Danj 
0. 0. Maileis, and J. T. Metess (J. Amur. Chsm. Soe., 1913, 35 ' 
970 — 976. Compare this vol., i, 1086). — The previous investigationg 
have indicated that the general reaction of formamidines witjj 
compounds containing methylene hydrogen may be formulated ; 

ch5XY+nr:ch-nhr=cxy:ch-nhk+nh2R, 

If Y is a carbethoxy-group the amine produced can react with it to 
give an amide and an alcohol. The occurrence of the second reaction 
is more marked the higher the temperature. 

p-Aminophenylbenzyl ether)(hydrochloride, m p. 222-223°; Imzo, jl 
derivative, m. p. 226 — 227°; htmylidene derivative, colourless ieaJctg 
m. p. 118°; anisylidtne derivative, m. p. 150°) when warmed with 
ethyl orthoformate readily enters into reaction, producing dt-pSent^;. 
oxydiphenyl/orinamidint, CjHjO’CjH^NlCH-NH’CoH^'OCjHj, colour- 
less crystals, m, p. 153° ; hydroMrndt, m. p. 261° ; pkratt, m. p. 209“ 
When heated with ethyl cyanoacetate at 120 — 130°, the formamidine 
reacts, producing aminophenylbenzyl ether and sthyl a-cyano-fi-yhmyl 
oxyaniUnoacrylate, CH 2 Ph' 0 ’OoH 4 'NH-CHlC(CN)’C 02 Et, brown 
crystals, m. p. 120°. The formamidine reacts in the usual manner 
with ethyl malonate, giving tthyl pimzyloxyanUinomthjltMmohmU- 
p-bsmyloxyanilide, colourless crystals, m. p. 131°, as with ethyl 
malonate the molecule of amine produced in the first stage of the 
reaction is always found to enter into amide formation. Ethyl aceto- 
acetate with the formamidine yields products of both the first and second 
stages of the reaction, giving ethyl p-benzyloxyanilinomethylmeaefto- 
acetate, CHjPh'O'CgHj'NH-CHlCAc-COjEt, a pale yellow substance, 
m. p. 95°, together with p-benzyloxyanilinomethyleneacetoaceto- 
p-benzyloxyanilide, fine, yellow needles, m. p. 164°. 

As was to be expected from experiments with other formamidines, 
phenylmethylpjrazolone readily reacts with di-p-benzyloxydiphenyl- 
formamidine, giving l-phenyl-ipbenzyloxyamlinormthylene-Z-methijl- 
S-pyrazolone, red needles, m. p. 181°. 

When ethyl orthoformate is heated with p-aminodimethylaniline at 
125° for two hours, di-p-dir>ielhylaminodiphenylformamidim, m. p. 157“ 
is obtained, which gives a yellow monohydrochloride, m. p. 233°, a 
dihydrochloride and a colourless trihydrochioride, m. p. 193°; jmalt, 
m. p. 172°. The formamidine reacts with ethyl malonate, yielding 

ethyl p-dimethylami'noanilinomethylenetnalonate-dimethylaminoaniUde, 

IIMej-C 5 H 4 -NH-CH:C(C 02 Et)-C 0 -NH-C 8 H 4 -NMej, m. p. 142°, and 
with ethyl cyanoacetate giving ethyl a-cyano-fd-p-dimethylaminoanilino 

acrpfa<«,NMej'C5H4-NH’CH‘.C(CN)-00,Et,colourle8sneedle8,m.p.l34“. 

When heated with ethyl acetoacetate the amidine produced phenylene- 
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j.i,ylijiainine and 'p-dimtthylaminoamlin(mtthylmeac^U>ae$U>-^-di- 
'IVaminoantftd*. NMvC,H,-NH-CH;CAo'CO'NH-O.H*-NMej, 
j p^l78°, together with a little ethyl dimethyhminoanilinomeihyleiie- 

^'^n^p-iododiplimyl/omiamidine, CjHJ-NlOH'NH'CjHJ, colourless 
eedlesi m. p. 176°, is easily obtained by the combination of yi-iodj- 
° line and ethyl orthoformate at water-bath temperature; hydro- 
tloride, m. p. 249° ; picrate, dark yellow crystals, m. p. 226°. With 
‘ ] c'yanoacetate at 125°, it produces ethyl a-cyano /3-p-iodoamlitio- 

LJ/late brown needles, m. p. 154°, whilst with ethyl malonate 
_ LfpanUiwmelhylenenuUonate-p-iodoanilide, 

e»y‘ V c,.H,I-NH-CH:C(CO,Et)-CO-NH-CjH,I, 
lourless crystals, m, p. 176°, is obtained. With ethyl acetoaoetate 
the products are iodoaniline, ethyl p-iodoanili'oomethyleneaeetoacetaie,, 
G H 1 'NH‘CHiOAc-COjEt, colourless crystals, m. p. 96°, and p-iodo- 
Jiiti,imelhyleneaceloaceto-p-iodoanUide, m. p. 184°. The formamidine 
Iso reacts with acetylacetone, producing p-iadoanilinomethyleneacetyl- 
IctUme, CAc 5 ;CH-NH-C 4 H 4 l, pale yellow needles, tn. p. 180°, whilst 
ffith benzylidenemethylisooxazolone at 140°, i-methyl-i-p-iodoanilino- 

,-5-iiooxazolone, yellow crystals. 


n p. 208°, is obtained. The hemylidene deriTati7e, m. p. 85°, and 
anitylidene derivative, colourless needles, m, p. 151°, of yi-iodoaniline 
were also prepared. 

5 -Iodo-o-toluidine (acetyl derivative, m. p. 176°, reacts quantitatively 
with bromine in chloroform solution producing 6-bromoaceto-o-toluidide, 
m. p. 158—159°; isnayfWene derivative, colourless needles, m. p 55°) 
also reacts with ethyl orthoformate, giving di-i-iododi-o-tolyljorm- 
miidiiie, CjHjMel'NlClMfH’CjHjMel, needles, m. p. 169°; hydro- 
chloride, m. p. 264°. This formamidine shows the usual behaviour 
towards compounds containing the methylene group, for example, 
with ethyl acetoaoetate it forms ethyl 5-iodo-o-toluidimmethykneaceto- 
ae«la(«i m. p. 137 — 138°, and 5-iodo-o toluidinomelhyle7ieacetoacelo-5- 
ioio-o'toltiidide, silky needles, m. p. 238°. With ethyl cyanoarotate 
and malonate the reaction products are 5-iodo-a cyano-o-toluidino- 
acrylaU, m. p. 207°, and ethyl 5-iodo-o-toluidinonvithylemmalonate- 
5-udo-o-U>luidvie, m. p. 201°. At 120° with benzylidenemethyliso- 
oiazolone the formamidine gives rise to 3 m«%i-4-io(fo(ofuidi»io- 
mihylerce-5-iwoxazol<me, needles, m. p. 209°. D. F. T. 


Preparation of CarbazolemonoBulphonic Acids and their 

9- Alkyl Derivatives. Leopold Cassells & Co. (D.E.-P. 260898. 
Compare this voh, i, 516). — When carhazole (17 parts) is dissolved in 

10— 15 parts of hot nitrobenzene and cooled to 0° (when part of the 
carhazole separates), treated with chlorosulphonic acid (12 parts), and 
the temperature subsequently allowed to rise to 20°, it furnishes 
earbcizolestdphonic acid, which is isolated in the form of its sodium salt, 
colourless, glistening leaflets ; the barium salt, glistening scales, is more 
sparingly soluble. This compound condenses with p-nitrosophenol in 
concentrated sulphuric acid solution to furnish soluble blue dyes 
containing sulphur. 
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9-EtfiylcarhazoletuIphonie acid can also be prepared in quantitatjy, 
yield by this method. F- M. G, 

[Preparation of 9-Bthylcarbazole-3 ; 6-diphthaloylio Acid 1 
Leopold Cassella & Co. (D.E.-P. 261495. Compare A., 1911, 

— 9-Ethylcarbazole reacts with phthalic anhydride and aluminju^ 
chloride in nitrobenzene solution, yielding 9-ethylcarbazoh-3-.i^i 


phihaloylic acid, 


and this when heated with concentrated sulphuric acid at 100 — 105» 
during five hours gives rise to 2:3:6; T -diphthaloyl-9-eihylearlmziik 
/\ /\ 

c,H,:cA<l I I 1 >ca:c«h,. 

\/\NEt/\/ F. M. G, M. 


Catalytic Decompoaition of Acetonylacetonephenylhydr- 
azona. Alexander E. Arbuzov and N. E. Cheucki (/. Muss. Phyi, 
Cltem. jSoc., 11913, 45, 699).— Catalytic decomposition of acetonylacetone- 
phenylhydrazone at 180—190° in presence of cuprous chloride yields 
ammonia, dimethylaminophenyl pyrrole, benzene and aniline, the last 
two products probably arising from the decompoeition of a little 
admixed phenylhydrazine. T. H. P, 

Catalytic Decomposition of Methyl Propyl Ketonephenyl- 
hydrazone. Alexander E. Arbuzov and A. P. Feiauf { J . Mm . 
Phys. Chtm. Soc., 1913, 45, 694— 696).— Catalytic decomposition ol 
methyl propyl ketonephenylhydrazone at 185 — 210° in presence ot 
cuprous chloride yields, as principal product, propylindoh, CjjHjjN, 
which is an almost odourless, pale yellow liquid, b. p. 155 — 156°/9 mm., 
and forms apicrate, C^yH^g07N^, m. p. 148 — 149°. Small proportions 
of secondary gaseous and liquid products also result from the decom- 
position. T. H. P. 

Catalytic Decomposition of Dipropyl Ketonephenyl- 
hydrazone. Alexander E. Arbuzov and K. E. Vagner (/ Rnti . 
Phys. Chem. Soe., 1913, 45, 697— 699).— Catalytic decomposition oi 
dipropyl ketonephenylhydrazone at 1 75 — 235° in presence of cuprous 
chloride yields principally S-ethyl-2-propyliTtMc, CjjHj-N, which 
crystallises in unstable, colourless plates, m. p, 45‘5°, and forms a 
picrate, CijHjjN.CjHjOjN,, m. p. 11 7-5°. Other products, including 
aniline, are formed in small proportions. T. H. P. 

Syntheses in the Indole Group. V. Syntheses of V- and 
C-Substituted Derivatives of Scatole and Methylketole. 
Bernardo Oddo {Gazzelta, 1913, 43, ii, 190 — 211. Compare A., 
1912, i, 649 ; this vol., i, 755).— 3-Acetyl-2-methylindole can be 
obtained in 86% yield by the action of acetyl chloride on the magnesium 
derivative of 2-methylindole {loc. ett.). Its hydrochloride, 
C„Hj,ON,HCI, 



OROANIC CHEMISTRY. 


i. 1099 


also prepared. The auriehloride, C„Hi,ON,HCl,AuCl,. becomes 
brown at about 135°, meltiug at 158° (decomp.). The platinichloridef 
(C^^HiiON,H01)jPtCl„ blackens above 170°, melting at 195° (decomp.). 
The hydrocblorie acid solution of the ketone gives precipitates with 
phosphotungstic acid, potassium cadmium iodide, potassium bismuth 
iodide, potassium dichromate. 

yCMe 

1 - Ac$tyl$coitol 6 , is obtaiued by the action of acetyl 

^NAc 

chloride on the magnesium derivative of scatole, a low temperature 
being maintained with ice. It forms colourless needles, m, p. 68®, and 
has about the normal molecular weight in freezing benzene. Its con- 
stitution is shown by its yielding scatole wh^n treated with alcoholic 
potassium hydroxide, and by the fact that it gives no precipitate with 
silver nitrate. In the preparation of l-acetylscatole, a suhstants crys- 
tallising in needles of m. p, 146° is also obtained. 

2 - Acetylscatol0 is obtained when the above reaction is effected at 
the temperature of the water-bath. Its hydroehl&ridc has the composi- 
tion (CiiHiiON) 2 ,HCj, and its solution gives precipitates with phospho- 
tuugstic acid, potassiuin bismuth iodide, potassium dichromate, and 
sold chloride. The platinichloride has the composition 

(CnH.iON,HCl)2PtCl„ 

The action of propionyl chloride on the magnesium derivative of 
scatole yields both propionylmethylindoles, which can bo separated by 
distillation with steam. \-Propionylscatok, CjjHjjON, has m. p. 46°. 
i-ProfionylicatoU, CijHijON, has m. p. 161°, and when fused with 
potassium hydroxide yields indole-3-carboxylic acid. Z-Propimyl- 
i-methylindole, CijHjjON, is obtained from propionyl chloride and the 
magcesium derivative of metbylketole j it forms colourless crystals, 
m. p. 194°, and has about half the calculated molecular weight in 
freezing phcnylbydrazine (K for phenylbydrazine is 58’59). Oxidation 
of the substance with potassium permangsnate yields acetyl-n-amino- 
benzoic acid. 

Z-Butyryl-i-iwlhylmdoU, CijHj^ON, is prepared by the action of 
bntyryl chloride on the magnesium derivative of metbylketole ; it is a 
white, crystalline substance, m. p. 157—158°, and tends to become 
yellow when exposed to the air. 

3- BeDzoyl-2-methjlindole, Cj^HjjON (from benzoyl chloride and the 
magnesium derivative of metbylketole), forms colourless needles, m. p. 
181°, When the reaction is effected at a low temperature, traces of a 
mhsUmce of m. p. 81° are produced, which is probably the 1 -derivative. 

R. V, S. 


Condensatiou of Aldehydes with A'-Mono-substituted 
p-Diamines. Kichaed Schl5ol { J . pr . Chtm., 1913, [ii], 88, 
251 256). — An account of the preparation of a number of anils by 
the condensation of acetyl-gT-phenylenediamine, p-amino-oxanilic acid, 
and p-anoinophenylglycine with aromatic aldehydes. 

The ga&jrMsne, einnamylidtn* (m, p. \2<)°),Z A-dihydroxyb»mylidtn$, 
mBMiidsjic, and fvrfwrylidmt (m, p. 136°) derivatives of p-amino- 
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phenylglyoine are prepared by warming the glycine with an alcoholic 
solution of the corresponding <4dehyde. 

The benzylid*m) derivative of 

in the form of its hydrodUondt, CjjHigOjNcCl, “• P- > *>7 l™.uig 
an alcoholic suspension of the oiamic acid with benzaldehyde anj 

**^T'he°*M"owing compounds were prepajped in a similar manner; the 
hvdroMoridea of the mnillidertt (m. p. 170 ), cmnamyltdeM (m, p 
125“), and fi^/arylidtm (m..p. 130 “) derivatives of p-aminophenyl, 
oxamic acid, and the hydrochlorides oi the bemyl^ (m. p 165"), 
vanUlidene (m. p. 208“), and cinnamylviem (m. p. 195 ) derivatives ot 

“The^J^Srt^n^^^nct from acetaldehyde and p-ammophenyl. 
glycine forms a dark hrown powder (decomp. 280 ), insoluble m the 
oi^iinary solvents; attempts to effect a condensation of a^tyl-p. 
phenylenediamine and yi-amlnophenylglycine with formaldehyde aod 
acetaldehyde were unsuccessful. , , , , 

All the derivatives mentioned above are readily resolved by boding 
with water or alkali hydroxides into their components, and on account 
ot the presence ot the azomethine group, are coloured, those oi 
p-aminophenylglycine being red. * ■ B. 

Hydrazones. Luioi Vecchiotw (Atti R. Ai^d. Linm, 1913, 
fv! 22 ii 75— 76).— Many nitrohydrazones exist in red and in 
yellow modiecations. The present paper gives a list of these 
compounds and the forms observed in each instance. K. V. S, 

Extractives of Muscle. Carnosine and Carnosme 

Nitrate Wladimir Gulewitsch {/$ttsch. physwl. them,, lyu, S7, 
S Compare A., 1900, i, 616; 1905, i, 726 ; 1906 i, 627; 1901, 
i 264 436). — The purification ot carnosine nitrate and carnosine is 
described. The nitrate crystallises in large, stellate aggregates oi 
needles, m. p. 219“ (decomp.), [a]D+23-3 m 5 ^ solution^ The 
rotatory power increases slightly on dilution ; it falls to about half its 
value in presence of nitric acid. 

CarnosLe crystallises in large, colourless ne^les, "hich umto t 
rosettes and cauliflower-like aggregates, im p. 246-250 (decomp.). 
It has an insipid taste, and is strongly alkaline. It has -b .l , 
independently of the concentration. No racemisation take^ 
preparing it from the nitrate. 

Preparation of Chloro- and Brom^aubstitution Produc^ 
Indophenola and IndophenoUc Subetences or Leuco 

derivatives. Badischk Asiun- & Soda-Fabeik (D B.-P. 260328 « 

960^291 The action of p nitroeophenol on carbazolee has pre y 

; un, I, 10,5). «a 

of these compounds have now been prepared. 

When 4-dimethyl»mino-4'-hydroxydipheny tome g30 p^M ^ 

solved in concentrated hydrochloric ^d (1700 , ■ 

10— 15“ with 150 parts of chlorine, 
amino-i'-hydroxydiphenylamin* hydrochloride in qu 
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liich on oxidation gives rise to the corresponding indophenol. Com- 
undi obtained by the action of chlorine on an o-dichlorobenzene 
^"lution of the following substances, and their oxidation products are 
described : from y»-nitr 080 phenol with carbazole and the leuco-compound 
j the same; from p-nitrosophenol with JT-methyl- or iT-ethyl-carbazole 
jed their leuco-compounds. 

II describes the preparation of the corresponding bromo-derivativds ; 
• this caso the reaction is carried out in o-dichlorobeuzene solution, 

F. M. O. M. 


Constitution of Anilopyrine. Liso Metkllo Zahpolli {Boll, 
him farm., 1913, 62, 602 — 504). — Polemical. A reply to Comanducci 
(this V0l.,i, 903). ^ E.V.S. 

Preparation of Red Condensation Products from Indigotin, 
its Homologues, and Substitution Products. Gesellschaft fCe 
Chemisohe IsDtSTBiE IN Basel (D.R.-P. 260243. Compare this vol., 
i 763 ).— The action of phenylacetyl chloride on indigotin yields the red, 
crystalline compound! I or I[, according to the conditions of the 


ciperiment ; 


CO-CHjPh 
I 


CeH,<^o>o:c<5^>c,H, C,H,<^>C : C<^>C,H, 


co- 

I 

Ns 


-CPh 

u 


CH^Ph-CO 


CPh- 


CO 


(I.) (II.) 

Analogous compound! prepared from tetrabromoindigotin are also 
described, which are of a somewhat bluer shade. F. M. G. M. 


Benzoylation of Benzitninazoles. Ludwio Wolff {AnnaUn, 
1913, 399, 297 — 309). — The reaction described by Bamberger and 
Eerie, in which secondary benziminazoles yield dibenzoyl-o-phenyleue- 
diamine and a fatty acid by treatment with benzoyl chloride and 
aqueous sodium hydroxide, is explained by the author's experiments on 
the benzoylation of secondary or tertiary benziminazoles. He finds 
that secondary benziminazoles yield a benzoyl derivative. This 
benzoyl derivative or, in the case of a tertiary compound, the benzimin- 
izole itself forms an additive compound with benzoic acid, which 

^NR’COR^ 

probably has the conetitution , and is decomposed 

by the alkali, yielding benzoylated o-plienylenediamiues and a fatty 
acid. 

[With R. GrOn and F. Kolasics.] — The benziminazoles are treated 
with benzoyl chloride (2 or 4 mole.) and 10% sodium hydroxide (4 or 6 
mols.). The precipitate is treated with ether, whereby the benzoyl 
derivative and oily products are dissolved ; the residue is separated by 
chloroform into the acylphenylenediamiue and dibenzoyl-o-phenylenedi- 
atnine. 

Benziminazole yields 1-benzoylbenziminazole (in very small 
amount), dibenzoyl^j-phenylenediamine, and dibenzoplformpl-o-phenylmt- 
diamine, NHBz'CjHj'NBz'CHO, m. p. 155—156“, nerfles, which is 
converted into formic acid and dibenzoylH^pbenylenediamine by boiling 

VOL. CIV. i. 4 e 
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with alcohol, hydrochloric acid, or sodium hydroxide, and yields^ bj 
beating at 180 — 200°, carbon monoxide, benzoic acid, dibenzoj|_J. 
phenylenediamine, and l-benzoylbenziminazole. 

2-Methylbenziminazole yields’l-icnzoyW-metAytozimimzoie 


m. p. 86 °, long needles, dibenzoyl-o-ph^nylenediamine, and dibenzoyi 
acetyl-o-jiunylmediamine, NHBz'CeH^'NBzAc, m. p. 164“, prism, 
which is converted into acetic acid and dibenzoyl-o-phenylenediamins 

by alcoholic hydrochloric acid or sodium hydroxide. 2 -Ethylb 6 t,r 
iminazole yields similar products; \-h»nzoyl-2-ethylbemminiaole 
colourless plates, has m. p. 89°, whilst dibenzoylf^pionyl-o-phnyksi 
diamine, m. p. 124°, yields propionic acid and dibenzoyl-o-phenylese. 
diamine by treatment with sodium hydroxide or hydrochloric acid. 

l-Fhenyl-l-ethyUmaminazok, C 5 H,<C^]^^CEt, m. p. 46°, colour. 

less plates (AydrocAiortds, C, 5 Hj,Nj,HCi,HjO, prisms), is prepared by 
warming o-aminodiphenylamine with propionic anhydride and treating 
the resulting o-propionylaminodiphenylamine, CjjHjjONj, ni. p. 144 ®^ 
needles, with 10 % hydrochloric acid ; by treating the solution with 
sodium carbonate the benzimiuazole is precipitated. By the action 
of benzoyl chloride and 10 % sodium hydroxide at 50°, it yields an oil and 
propionyt-o-bentoylaminodiplienylamine, NHBz‘C,H,"NPh’C0Et, m. p. 

157°, plates, which is converted by warm alcoholic potassium hydroxide 
into propionic acid and c-benzoylaminodiphenylamine. 

By treatment with benzoyl chloride and 10% sodium hydroxide at 

60 60°, l-phenyl-'i-methylbenziminazole yields acetyl-a-henzoylmnm 

diphenylamine, NHBz C,H,'NPhAc, m. p. 122“ (which is decomposed 
into acetic acid and o-benzoylaminodiphenylamine by hot alcoholic 
sodium hydroxide), a substance, m. p. 165°, needles, and an 

oil which yields the substance, m. p. 165°, by further benzoylation, 

The substance, m. p. 165°, is possibly jj^C’CH.CPh'OB! 


since it does not develop a coloration with ferric chloride, and is con 
verted in hot alcoholic solution, by elimination of a benzoyl ?roup, 
into \-pkenyl-i-plienacylbenziminazole, 

C,H,<!if^>CCHj-COPh, 

m. p. 119°, large plates or prisms. The latter develops a grra 
coloration with ferric chloride, yields the substance, m. p. 165 , by 
benzoylation, and forms a hydrochloride, m. p. 240 — 245° (decomp,), 
semicarbazime, m. p. 202 °, colourless prisms, and phenylhydrasone, m. p. 
164°, colourless prisms. 


Pyrimidines. LXIII. A New Method of Synthesising 
Uramila and Thiouramils. Tbsat B. Johnson and Norman A. 
Shephabd {J. Amer, Chem. Soc., 1913, 35 , 994 1007).— t ) 
phthaliminomalonate reacts with tbiocarbamide in warm alcoholic 
solution containing sodium etboxide, the product being 2-thiourami , 

CS<™;^^CH-NH 2 , which ia probably formed by the hydrolysis 
of a previous condengation product ; thiouramil when warmod witli 
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lodium hydroxide BolutioD undergoos hydrolysis, giving a substance, 
j,^,ibly a»»»no*w»M*>»«Wc acid, NHj-CS-NH-C0-CH(NH2)*C02H. 
Ethyl jff-phfchaliminiMthylinalonate also condenses with thiocarbamide 
n the presence of sodium ethozide in hot alcoholic solution, forming 
, 0 i.^.^pMh(dimnoelhylbarbUiiric acid, 

CS<gg:°^CH-CH2.CH2.N<C^C,H,. 

jrUms, decomp. 266—270“ (todium salt, bright yellow), which on 
hydrolysis yields 2-^io-5-^-am.inoethylbarhituric acid, 

C8<SJo>™-CH2-CH2-NH2, 

prisms, decoinp. 298—300“, together with phthalic acid. If the 
jondensation is effected with carbamide in place of thiocarbamide, 
phtbalimide and 2:4; 6-triketo-5-^hydi-ozyethylpyrimidine (5-hydroxy- 

jthylbarbituric acid), a pale yellow 

powder which did not melt below 300“, were obtained. 

Ethyl anilinomalonate also readily reacts with thiocarbamide 
hthe presence of sodium ethoxide, giving rise to Uhio-l-phtnyluTomil, 

o*'»''g6-“lonred prisms, decomp. 250—260“ 

With carbamide, however, a new type of compound was obtained, 
Dsmely, anUirumalonwric acid, NHj-CO’NlI'CO'CH(NHPh)'C02H, 
prismatic crystals, which do not melt below 300°. This substance 
wheu digested with acetic acid undergoes dehydration to ypkmyluramil, 

C0<^giQ^CH-NHPh, an insoluble, crystalline powder, Allyl- 

thiocarbamide resembles thiocarbamide in behaving normally with 
ethyl anilinomalonate, and gives i thio-l-phmyl-l-aUyhramil 

co<§5(^^5!^^n-ch2-ch:ch2, 

BD insoluble powder, m. p. 185 — 187° (deconip.)j sodium salt, brown 
powder. 

When ethyl anilinomalonate is added to an alcoholic solution of 
sodium ethoxide, it gives a sodium derivative, which on the further 
addition of p-nitrobenzyl chloride reacts with the formation of twa 
Substances, one of which is insoluble in ether \ the insoluble substance, 
iwdles or prisms, m. p, 180 — 182°, is probably ^•'^■niirohsnzylind.oxylf 

whilst the soluble substance is ethyl 

ynibohmzyUniUnomedonate, N02-OjH,-CH2-C(NHPh)(C02Et)2, an 
)il, which on hydrolysis yields p-niirohcTizylantli'twvtalonic acid, prisms 
ff leaflets, m. p. 205—210“ (decomp.). D, F. T. 

Pyrimidines. LXIV. Synthesis of 4-Methyl-5-6thyl- 
iytosine. Tbeat B, Johnson and Geokqe C. Bailev (J. Amer. Chtm. 
IOC., 1913, 35, 1007 — 1014), — The paper commences with a summary 

f the alkyl derivaUves of cytosine, NH<^®~^>C-NH2, which 

"'m prepared in the same laboratory. 

When warmed together in sodium ethoxide solution, ethyl ethyl- 
Mtcacetate and thiocarbamide react normally, giving the colourless 

4 e 2 
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sodium salt of 2-<Ato-4-nv«%i-6^%f-l : 2 : 3 : Z-Utrahydfo-^-py^-inidoM, 
OS<™]^°>OEt, the free substance forming colourless 

m. p. 212° ; alkylation is effected when the alcoholic solution of the 
sodium salt is treated with an alkyl haloid, for example, benzyl chlorij, 
siyes rise to : ^-dthydro-^-pynrnidQ^ 

blocks, m. p. 160°, whilst ethyl bromide yields %eihylthwU-nii^i 
Z-tlhyl l-.Mih,ydro-^-pyriiniiom, colourless crystals, m. p, 138=. Ti, 
last-named derivative is converted by a molecular proportion o[ 
phosphorus pentachloride at 100° into Milof0-%€ihylihiol4>'ir^i\yi 
l-tihylpyrimidiM, b. p. 177-180°/21-23 mm., which is stable i, 
contact with water, but is decomposed by warm alcohol, and also reacts 
with strong alcoholic ammonia at 140—160°, yielding S-amino-Uhjl 

ihiol-i mithyl-5-ethylpyrimidinf, CEt^^^^_£l.]^^CI‘SEt,stoutbIock8, 


m p 89 91°. Both the benzylthiol- and the ethylthiol-substitutej 

pyrimidines described above are converted by hydrolysis with acids 

into 4-methyl-5-ethyluracil, ^“8 

quantitative when the ethylthiol compound is heated with a boiliuj 
aqueous solution of chloroacetic acid. The same uracil derivative 
is obtained in the action of chloroacetic acid on the parent substance, 
2-thio-4-methyl-5-ethyl-l 1 2 ; 3 ; 6-tetrabydro-6-pynmidone. 

2-Etbylthiol-4-melhyl-5-etbyl-l : 6 dihydro-6-pyrimidone, when heated 
with aniline at 100° and with alcoholic ammonia at 160—160°, eliminates 
the thiol group with formation respectively of 2oni/ino-4-rae%!. 

5 ethyl 1 : G-diAydro-6-pyrimidone, CNHPh'^^^jj.QHjg^CEt, m. p, 195 “ 


and 2.amino-i-mtthyl-5-ethyU : 6-dihydro-5-pyrimidoni prisms, m. p, 

2 gi 282° (decomp.) > hydrobromid^, needles, m, p. 160 — 175 , accord* 

ing to rate of heating; hydrochloridt, m. p. 115°, crystallises with 

Boiling hydrochloric acid converts 6-amino-2etbylthiol-4mcthyl- 
5-ethylpyrimidine into (i-amino-i-m«thyl-5-ethyl-2 : S-diliydn-i-pyr- 

imidoM {TntlhyUlhylcyUisim), 

annular prisms, m. p. 295° (decomp.), which is obtained first as the 
hydrochloride, a colourless powder, decomp, at 125 ; the hydrokomidi, 
blocks, decomp, near 260°; the picralf, needles, msrcancMen*, 
phoepkotungstate, and polaiiio-bwnutho-iodide were also prepred. 

The sodium salt of 2-thio-4-methyluracil reacto with diphenylmethyl 
bromide in alcoholic solution with formation of 'i-dxphtntjhntthijlm- 

i-melhyl-\ : 6-dihydro-6-pyrimidom, 

214°, in small yield. 


Hydantoine. XXIII. Synthesis of 2 -Thiohydantoms from 
Acvl Derivatives of a- Amino^ids. Tebat B. J ohkson and Waltej 

M. Scorr (J. Amer. Ghem. Soc., 1913, 35, 1J30-1136. omp 
Johnson, A., 1912, i, 390 ; Johnson and Nicolet, A, 1912’ 

The reaction between ammonium thiocyanate and an acyl 
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t an a-B.mioo-i'Cii in acetic anhydride solution appears to be a general 
one, I”** ^-amino-aoid examined merely underwent acetylation 

vithoufc any subsequent reaction with the thiocyanate. 

' (,.CarboxybeDzoylaminoacotic acid, COjH-CsHj-CO-NlI-CHj-COjH, 
obtaine<3 by the hydrolysis of ethyl phthalylaminoacetate, when heated 
steam for twenty minutes with a 1| molecular proportion of 
ammonium thiocyanate in 5 — 7 parts by weight of acetic anhydride, 
jave 2 -thiohydantoin, m. p. 225 — 227“, phthalylaminoacetio acid, m. p. 
j 92 — 193°, and phthalic acid. This was the only case in which the 
jcylhydantoin could not be isolated, although the results indicate that 
it must have been an intermediate product of the reaction. 

B-Methoxyhippuric acid with ammonium thiocyanate in acetic 
.ahydride solution gave Z-p-methoxybtnzoyl-'i-t'kiohydantoin, 

" ^ f’n.r'TT 

pile yellow prisms, m. p. 166°, whilst m-nitrohippuric acid yielded 

l. ni nilrobtnzoyl-^-thiohydantoin, m. p. 198—199“ 
Beczenesulphonylaminoacetic acid in an analogous manner gave rise 

CO*CH ” 

to i-htmentmlpltwyl-i-thiohydanioin, pg]>N-S 02 Ph, colourless 

leedles, m. p. 210—211° (dccomp.)._ 

The product obtained by a similar process with carbethoxyamino- 
^ CO’CH 

acetic acid was ethyl 2 thiohydantoin-3 carboxylate, j[^g_p^>N'CO,Et, 

plates, m. p. 168°. 

The application of dibromophenylalanine and benzoylalanine to this 
reaction resulted in the formation of i-thio-S-acetyl-i-dibromobenzyl- 

hjdanloin, plates, m. p. 171“ (which on 

hydrolysis gave 2-thio i-dibromob«nzylhydanioin, colourless needles, 

m. p. 243°), and i thio-3-benzoylA-methyUiydanioin, m. p. 158“ 
respectively. 

Authranilic acid under similar treatment merely became converted 
Into acetylanthranilic acid. D. F. T. 

Hydantoins. XXIV. Action of Ammonium Thiocyanate 
on Lactone Anhydrides of Aoylamino-acids. Treat B. Johsson 
md Walter M. Scott {J. Amtr. Chtm. Soc., 1913, 35, 1136 — 1143. 
Compare preceding abstract). — The provisional interpretation of the 
mechaniem of the reaction between thiocyanic acid (us ammonium 
thiocyanate) and the acyl derivative of a monobasic a-amino-acid in 
acetic anhydride (Johnson and Nicolet, A., 1912, i, 53) is withdrawn in 
favour of the scheme : 

RCO-NH-CHj'CO,H 

U'C/O 

RCO-NH'CIVCO-NCS pjj'>X-COR. 

Among the reasons for this new view are the facts that acetic 
anhydride is the only solvent which has been found suitable, and that 
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the 6rst ring formation is a normal change when aoylamino-acias are 
heated with acetic anhydride J it has already been shown that tie 
lactonoid anhydrides undergo scission by hydrogen chloride, producing 
acid chlorides in a manner analogous to the second change above 
(compare Mohr and Kohler, A., 1910, i, 116). ^ _ 

» In agreement with the above explanation it is found that witb 
hippuric acid or benzoylalanine, acylthionydantoina are not produced iu 
acetic acid with ammonium thiocyanate, although if the amino-acid ig 
previously heated with acetic anhydride the resulting lactonoid ' 
anhydride readily gives rise to the corresponding acylthiohydantoin 
in acetic acid solution. 

Acetylpbenylglycineand ethyl hippnratearenot affected byammoniun 
thiocyanate in acetic anhydride, thus indicating the necessity for the 
presence of unsubstituted hydrogen at the nitrogen atom and at the 
carboxyl group. With benzamide, no evidence of the formation of 
benzoylthiocarbamide was obtained j this is a further reason for 
discarding the old theory of formation in favour of that now 

suggested. 1 • n 

Contrary to expectation, the lactim of a-benzoylammo-p-phenjl. 
acrylic acid failed to react with tbiocyanic acid in acetic anhydride, 
whilst the free acid under such treatment only yielded the lactim. 

D. F. T. 


Bings Containing a Triple Linking. 11. Optimum Number 
of Atoms in the Bing. Paul Buggli (Annofen, 1913, 399, 
174— 182).— The following substances of the type 

have been prepared from oo'-diaminotolan and the requisite acid 
chloride in the same manner as cycfcsuccinyldiaminotolan (A., 1912, 
i, 914) ; cy cloglutaTyldiaminotolan, CjgHjgOgNg, m. p. 300 302° 
(decomp.), colourless crystals, cjcloadipytdiamijwtolan, CjjHjjOjNj, 
m. p. 252°’ (decomp.), colourless needles, cychpimelyldiamimlolan, 
C HdO^N,, m. p. 248° (decomp.), colourless needles, cjclosuberyldi- 
aminitofan, m. p. 223-224-6‘', colourless needles, and 

eyc\o!epargyldiaminotola7i, CjjHjjOjNj, m. p. about 240 (decomp.), 
colourless needlea 

A comparison of the yields obUined under similar randitions shows 
cwfeadipyldiaminotolan, containing a 14-membered ring, is obtained 
in the largest amount, namely, 50% of that theoretically possible. 
Cyclic compounds containing a nuclear triple linking have not been 
obtained from pp'-diaminotolan or from trana-oe'-diamiiiostilbeno. 

pp'-Dinitrotolan, which is best prepared by boiling ^'-dinitrostilbene 
dibromide with pyridine, is readily reduced to pp'-diaminotoUn by 
stannous chloride and hydrochloric and acetic acids in the cold. 

0. s. 


Benzylcreatinine. Willy Hemnig (Arch. Pluirm., 1913^^ 251, 
396—400).— Creatinine and benzyl chloride at 136— UO yieia 
bcmylcreatinine hydrochloride, C,iHjjONj,HCl, 
blackening at about 230'’ (auricMoridt, CuH]jONj,HAuCl4, m. p. 
158° yellow needles; pUuinichlond^, 2 CjiHigONg,HjPtC gi id. p- 
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177 — 178 “, red crystals), from an aqueous solution of which lead 
Ji droxid® liberates bmzylereaUnint, m. p, 225°, faintly yellow crystals. 
The action, therefore, of benzyl chloride, similarly to that of alkyl 
odiiles, on creatinine is substitutive, not additive. The oxidation of 
I — ylcreatinine hydrochloride by alkaline 5% potassium permanganate 
. 50 — 40 ° yields htmylmtlhylguanidine (platinicUoriie, • 

2C,H,„N„H,Pt(Jl„ 

5 , p. 148°; auricMoride, m. p. 190—191°). 0. S. 


Addition of Phenylazoimide to Quinones. 11. Ludwig 
■SYoLFF (AnnaUn, 1913, 399, 274 — 297). — [With R. Heechee.] — 
j-Naphthaquinone and phenylazoimide react to form a dihydrotriazole 

CH , 

ijerivative, eennot be isolated, but 

decomposes, yielding mainly l-^tnylatoimino-a naphihaquinont [4 : 9- 
iiketo-\phenyldihydro-Pfi-naphlhaisotriazole], 

m. p. 241°, psle yellow leaflets, at 60 — 65°, and mainly {ndandione-2- 

aldehyieanil, CjHi<^^>CH-CH:NPh, m. p. 191°, yellow prisma or 

plates, on the water-bath. 

Phonylazoiminonaphthaquinone forms an oxime, 

^C(:NOH)-C-NPh„ 




co- 


!_n>n. 


m. p. 232° (deoomp.), almost colourless needles, which probably 
contains the oximino-group in the position shown, because, unlike the 
parent substance, it is not ruptured by sodium hydroxide. Phenyl- 
azoiminonaphthaquinone itself is decomposed by boiling aqueous 
alcoholic sodium hydroxide, yielding after acidifcation i ocarboxy- 

OH'NPh 

henzoyl-l-phmyl-l : 2 ; 3-<riozof», CO,H'C 5 H,-CO-C<^_jjj , m. p. 

177 178“ (anhydrous), colourless needles containing JHjO. This 

acid is decomposed into phthalic acid, aniline, and probably acetic acid 
by aqueous s^ium hydroxide at 150°, and in alkaline solution yields 
with hydroxylamihe hydrochloride and subsequent aciditication the 
oxime of the acid, which, however, slowly changes to an anhydride, 
CijHicOjNj, m. p. 220°, colourless needles, insoluble in sodium 
carbonate. 

lDdandione-2-aldebydeaDil does not develop a coloration with ferric 
chloride, forms a eodium salt, red needles, with alcoholic sodium hydr- 
oxide, and is decomposed by boiling aqueous sodium hydroxide, 
yielding aniline and indandioDe-2-aldebyde in the form of its sodium 
salt, CjjHjOjNa, yellow needles. lDdaDdione-2-aldchyde crystallises 
in colourless needles containing HjO, m. p. 125“ (decomp.) (141°, an- 
hydrous), develops a red coloration with ferric chloride, and behaves 
like a strong, monobasic acid, decomposing carbonates; the caldwm 
salt crystallises in sparingly soluble prisms. The aldehyde or its salt 
in cold aqueous solution reacts with aniline, phenylhydrazine, hydroxyl- 
amine, and semicarbazide to form respectively the preceding anil; 
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phtnylhydrazolu, m. p. 220® (decomp.), yellow pnsms; 

mm*. C,oH.ObN,HjO, m. p. 205® (decomp,), orange needles, and 
smicarbaims, m. p. 23S® (decomp.), yellow needles. 

By boiliog with 2U% hydrochloric acid, the sodium swt of indandione. 
2.aldehyde is decomposed into formic acid, biodonc, indandione, and j 
niB$tane», CjjHijO,, m, p. about 308® (Uecomp,), red needles, which ig 

probably j>C:CH-CH<®2>CeH„ since it cat also be pro, 

duced by heating equal molecular quantities of indandione and its 
aldehyde at 120° or in boiling alcohol, and can be converted into 
these two substances by aqueous sodium hydroxide. 

[With M. Kohbs.]— Three of the four substances produced by the 
interaction of phenylazoimide and jn-benzoquinone have been previously 
described (A., 1912, i, 1034). The fourth is a suistonce, CijHyOjN,, 
p, 167—160° (decomp.), yellow leaflets, the constitution of which 
has not yet been entirely established. The author recommends the 

formula N<^^^g.Q^CH-CH:NPh, according to which the sub- 


stance is the anil of phtnylazoiminopeniionaldehydd. The absence of 
an imino-group and the presence of a triazole ring are respectively 
proved by the inactivity of the substance towards phenylcarbimide 
and by the oxidation of the sodium salt of phenylazoiminopentionalde* 
hyde to 1-phenyl-l ; 2 ; 3-triazole-4-csrboxylio acid and l-pbenyl- 
1:2; 3-triazole.5.carboxylic acid by 2% eodium bypobromite at 0“ 
The presence of the Cj-ring in the anil has not been proved, but is 
rendered very probable by the great similarity of the substance to the 
anil of indandione-2-aldehyde in its method of formation and behaviour. 

By treatment with 10% potassium hydroxide and a little alcohol at 

30 40®, the anil is converted into the potaisinm salt of phenylazo- 

iminopentionaldehyde, CijHgOjNjK.IHjO, colourless prisms which 
become yellow in light ; the sodium salt, CjjHgOjNgNa.HgO, crystallises 
in colourless leaflets, and forms 4 stmicarbuione, CjjHj^OjNjNa.SiHjO, 
faintly yellow needles. These salts and also the semicarbazone are 
extensively decomposed by treatment with even weak acids. 

By fusion or by boiling with xylene or aniline, the anil of phenyl- 
aaoiminopentionaldehyde loses nitrogen and yields a substa^ice, 

m p. 185®, colourless needles, which behaves very similarly to the 
original anil and is, therefore, probably the anil ol phmyliminopmtm- 

ddshyds, NPhCjgip^H-CHlNPb, It does not react with 

phenylcarbimide or with ferric chloride, and is converted by boiling 
sodium hydroxide into aniline and the sodium salt of phenyhmmopen- 

JtonolMyds, C,jHgOjKNa,2HjO, white needles. 

By keeping pbeuylazoiminopentioDalUehydeanil m glacial acetic aci 
until the evolution of nitrogen ceases, a m. p 

about 186° (decomp.), yellow, crystalline powder, is obuinsd, which is 
converted by hot aqueous alcoholic sodium hydroxide into aniline an 
the sodium 4lt of an acid, C„H,0,N, m. p. 234®, colourless needles 
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3 e-Diamino- 1:2:4: S-tetrazine. I. Giacomo Pomzio and G. 

43» ii, 129 — 137). — 3 : 6-iliamino-l ; 2 ; 4 :5- 

jjjcsaiiMj begins to crystallise in a few 

(lays when a mixture of concentrated solutions of aminoguanidine 
hydrochloride and potassium hydroxide are kept over concentratsd 
tulphuric acid and solid potassium hydroxide. The substance crystal- 
lises in reddish-violet, monoelinic needles, nhich have a metallic lustre, 
£,!■ in amethyst-coloured laminae. On heating, it loses water at about 
]00°, and molts at 204—206“ (decomp.), or 206—207“ (decorap.), 
according to the mode of heating; cyanogen and ammonia are 
evolved. When boil^ with sulphuric acid, it yields nitrogen, carbon 
dioride, and hydrazine sulphate, whilst heating with potassium 
hydroxide furnishes ammonia. It is readily reduced to 3 ; 6 diamino- 
1 ; 2 -dihydro-l : 2 : 4 : 8.tetrazine. 3 ; i-Viamino-V. 2:4:5- tetrozins 
kydrocldorid^, CjH^Ne,HCl, forms orange-yellow laminae, and decom- 
poses about 200 ; the nttrote, CgH^Ng,HN 03 ,|H 20 , crystallises 
similarly, and has m. p. 180—182“ (decomp.). The ozafate, 

(C jH jNj)^, H jCgO,, 

lorms orange prisms, which decompose at about 205“. R. V, g. 

Action of Diohlorocarbamide on Amines. Synthesis of 
3-Hydroxy - 6- keto-3-phenyl -2:4- dibenzyl - 1 : 2 : 4 : 6 - tstr- 
azine. Rasik Lal Datia and Sattabanjan Das Gupta (J. Amtr. 
C^evi. Soc.j 1913, 36, 1183 — 118.5). — By modifying the conditions 
for the interaction of dichlorocarbamideand amines, which has already 
been shown to yield chloroamines (Datta, T., 1912, 101, 166 ■ A., 
1912, i, 962), it is found that other substances can be isolated from 
the reaction product. 

When a cooled saturated solution of dicblorocarhamide is added to a 
cooled fairly strong ai^ueous solution of aliylaminc, a small amount of 
p-orazine separates. * 

On applying benzylamine in a similar reaction the crystalline 
product which deposits is a mixture of p urazine with 3 hydroiy-6-keto- 
3 pheDyl-2 : 4-dibenzyH : 2 : 4 : 5-tetrazine. The latter, which can be 
separated by its greater solubility in acetone, probably ovfes its forma- 
tion to the primary formation of benzylchloroamine, two molecules of 
which then condense with one of free benzylamine and one of diehloro- 
arbamide. R, R, T. 

The Solubility of Uric Acid in Acetic Acid. Fbancbsco Rossi 
Bmhem, ^ritsch., 1913, 54, 297 — 304). — The solubility of uric acid 
n varying strengths of acetic acid from xV/lOO to 16W (glacial acetic 
icid) and at temperatures varying from 16“ to 100“ was determined. 
BetWMu the concentrations A/100 and xV/lO the solubility is less 
ban in water ; above the latter concentration it increases and reaches 
I maximum somewhere about the concentration of 4A to 6A; in 
ligher concentrations, the solubility again declines, especially at 
ligher temperatures. The latter phenomenon is probably due to an 
iction of acetic acid on the uric acid. S. B. S. 



1110 


ABSTRACTS OP OHEMIOIX PiPl!!B& 


Some New Derivatives of Azoxybenisene. Bruno Taloei 
( i«t R. Accad. Lineei, 1913, [v], 22, ii, 125-183. Oompaie AngeU 
Val«ai, A., 1913, i, 633).--When Zmm'8 p-mtroasoiybenzene ij 

treated with pitrio acid (D 1-48) on the water-bath, 2 : 4-rfint<i'oasoij. 
benzene, 0 ,H,(N 0 j) 5 -N:NPh: 0 , is pr(^duced; it forms pale yellow, 
Dotidlos^ DQ. p» 141^» 

When Zinin’s y-nitroazoxybensene is heated with bromine in 
presence of iron for one hour at 130“ in a sealed tube, i-hromo-i-nitn. 
oso*y6«»cen«,NOa-C,HaBr-N;NPh:0, is formed; it is a yellow powder, 

XD D 127° 

o-Nitroazoxy benzene is acted on by nitric acid (D 1 48) on the 
water-bath, yielding 2 : i-dinitroazoxybenzene, CijHgOjNj, which forme 
colourless scales, m. p. 172“. _ _ 

If o-p-bromoazoxybenzene is heated with bromine in presence of iron 
in a sealed tube for two hours at 115—120“ 2 : i-dibromoazox,jbmzm, 

C H,ON,Br„ is formed ; it crystallises in yellow needles, m. p. 97°. 
In ite preparation a small quantity of 2:4: 6-tribromoanilme is pro- 
duced. Reduction of 2 : 4-dibromoazoxybenzene with tin and hydro- 
chloric acid yields aniline and 2 ; 4-dibromoaniline. 2 : 4-Dibroino- 
azoxybenzene yields 2 : ^-dibromoazobenzene, CieHoNjBPj, when treated 
with concentrated sulphuric acid, or when reduced with aluminium 
amalgam and subsequently oxidised with yellow mercury oxide. 

2 : 4-Dibromoazobenzeue forms orange-red prisms, m. p. 96“. It 
regenerates the azoxy-compound when treated with hydrogen peroxide 
in glacial acetic acid solution. 2:4: i'-Tribromoazobmzene, 
C.,HABrs, 

can be obtained by warming dibromoazobenzene with bromine and iron 
for a few minutes on the water-bath ; it is a pale red substance, m. p, 
146“. On oxidation with hydrogen peroxide in glacial acetic acid 
solution, this compound yields the corresponding 2:4:4 -tribromamy- 
benzene which on reduction with aluminium amalgam and subsequent 
oxidatiou with yellow mercury dkide yields the tribromoazo-compound 
again. 2:4: 4 '-TribromoazoxybenzeQe, CjgHYONjBrj, crystallises iu 

yellow needles, m. p. 154“ . . , j m 

When 4 -bromo- 2 -nitro*zoxybenz 8 ne (m. p. 99“) is heated on the 
water-bath with nitric acid (D 1-50) two products are obtained: 
(1) 4-5r(mio-2:6-<fi)«'(roazo3;y6«»WCT«, which forms very pale yellow 
needles, m. p. 163“ and on treatment with concentrated sulphuric acid 
yields the isomeric Awdromyoao-compound, 

^ C,HjBr(NOj),-N:N-C,H,-OH 

fm n. 224“) ; (2) 4-6romo-2 ;6 : 'S' -trinitroazoxybenzene, 
aHjBr(NOj)j-N:NO-C,H*-NO^ 

which is a yellowish-green, crystolline powder, m. p. 209“ (^comp.). 
The latter compound is exclusively formed if stronger acid (U n 
used in the reaction. 

Phthaleins. II. Some Nitrogenous Derivatives of BBenol- 
phthalein and the Constitution of its Balts. Bkhbasdo Odd 
(Gazzetta, 1913, 43 , ii, 175-190. Compare Oddo and ^^^sallo 

1912, i, im.-Sie-f-UAueneazo^enolphlhalein (formula eve ) 
'is obtained when a diazotised solution of yi-toluidine (1 mol.) is poured 
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. j cold solution o( phenolphthalein (J mol.) in potassium hydroride 
’ /-N, (3 mols.). It • 

^0,H,(0H)-N:N<^ ^Me 


co<6ji>c/ 

\c,h,(oh)-n:n/ 


\ 


is an 

orange-yellow, crystal- 
line substance, m. p. 
249-253°. When the 
mother-liquor is aoidi- 
' — ' fied, a bright red sub- 

stance, m. p. 207 — 210°, is precipitated; the acdyl derivative of 
this compound forms paje yellow scales, m. p. 148—150°. The di- 
Mflyl derivative of big^tolueneazophenolphthalein, CjjHjjOcN,, has 
ji. p. 125—131°. 

]iis^-mlrol>tn»t»MZoph»nolplUhcU«{n, CjjHjjOjNj, is an orange- 
yellow substance, m. p. 277°. Its diacytyl derivative has m. p. 
124—129°. In the preparation of bis-o-nitrobenzeneaaophenolphthalein, 
a suktanct of similar appearance but different solubility is formed ; its 
acetyl derivative has m. p. 169°. 

When bie-p-tolueneazophenolphthalein is heated to 110° with phenyl- 
hydrazine, a reaction occurs, which is accompanied by rise of tempera- 
ture and yields diaminophenolphthalein, 

co<^i5i>c:[c,h,(nh,)'OH]„ 


We 


which forms pale coffee-coloured ci^stals, m. p. 245° (decomp.). The 
substance dissolves in alkalis, alkali carbonates and ammonia, giving a 
Prussian-blue coloration which disappears on acidification. The 
substance gives the same coloration with aqueous solutions of pyridine, 
but not with alcoholic solutions. Diaminophenolphthalein can also be 
obtained by reduction of dinitrophenoipbthalein with stannous chloride 
(compare Brrera and BerW, A., 1896, i, 564 ; Gattermann and Bamberg, 
A„ 1899, i, 614). 

Dinitrophenolphthalein yields a mcmoacttyl derivative, CjjHjjOjjKj, 
which has m. p. 94 — 100°, and occurs in a white and in a yellow form, 

B. V. S. 


Mechanism of Formation and Scission of tlfe Hydroxyazo- 
compounds. G, Ohabbisr and G. Fbbbbbi (ffozsetto, 1913, 43, ii, 
148—162. Compare this vol., i, 535).— When an ethereal solution of 
nitric acid (prepared by adding about 20% of nitric acid [D 1-48] to 
ether cooled in ice) is added to an ethereal solution of 1-benzeneazo- 
2-naphthyl methyl ether, the nitrate of the ether, C,YH[ 40 Nj, 2 HN 0 g, 
separates in red, silky needles, m. p. 67° (decomposing with evolution 
of gas at 69 — 70°). The salt has about the normal molecular weight 
in boiling chloroform. It is hydrolysed by water. The salt readily 
decomposes into benzenddiazonium nitrate and l-nitro-2-naphthyl 
methyl ether. 

The nitrate of l-benzeneazo-2-naphtbyl ethyl ether, 
C,gH„ONj,2HNO,. 

forms quadrangular tablets, which are green by reflected and red by 
transmitted light, and have m. p. 80—81° (decomp.). It readily 
decomposes in an analogous manner to the methyl ether nitrate. 

When l-uitro-2-naphthyl ethyl ether is warmed with nitric acid 
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(D r40], it is converted quantitatively into 1 : 6-dinitro-2-napht)if| 
ethyl ether. ^ 

A, dark red, crystalline crust, consisting probably of l-benzeneazo 
2-Dapbthol nitrate, is obtained after mij 
/NlNHPh'ONOj ing ethereal nitric acid with an ethereal 
/ONOj solution of * l-benzenea20-2-naphthol. fbe 

substance is very unstable. 

''R The probable structure of these salts is 

indicated by the^ annexed formula, aad 
their mode of decomposition mentioned above suggests an analogous 
mechanism of formation and scission of the bydroxyazo-compoutids 

R- V. s, 

Etherification of o-Hydroxyazo-oompounds, III. G. Chjkbuj 
and 6. Fkereei {Gazzetta, 1913, 43, ii, 211 — 227. Compare A., 1912 
i, 812 ; this vol., i, 535, and preceding abstract). — In this paper further 
nitrates of ethers of arylazo-)S-naphthols are described. Their ehemiejl 
and physical properties resemble those of the members already described 
(loc. cii.). 

y-o-Tolumeazo-l-napMhyl methyl ether nitrate, 
forms cantharides-grcen, acicular crystals, m. p. 71'' (decomp.). 

\-<i-TolKgneazo-%naphthyl ethyl ether nitrate, 
crystallises in cantharides-green leaflets, m. p. 62—63'' (decomp.). 

X-m-Tolueneazo-l-naphthyl methyl ether nttmie, C,eH„ONj,2HN03, 
crystallises similarly, and has m. p. 72° (dccomp.). 

X-m-Tdveneazo-’i-nafhthyl ethyl ether nitrate, 
forms cantharides-green leaflets, m. p. 84° (decomp.). 

l-p-Tolueneaso-2-7iaphlhyl methyl ether hydrochloride forms red 
needles which have a golden lustre. The hydrobromide cry.stallises in 
metallic-looking, green leaflets. The C,8H,„ON.,2HKO„ 

forms dark red needles with a green lustre, and has m. p. IP 
(decomp.). 

l-p-T<iiiieneazo-2-naphthyl ethyl ether nitrate, CjjHjgONj,2HN03, 
crystallises in garnet-red leaflets of golden lustre, and has m. p. 94° 
(decomp.). 

l-o-i-Xyl«neazo-2-naphthol, C)jH,,ONj, crystallises in cherry-red 
needles of golden lustre, m. p. 146°; it dissolves in concentrated 
sulphuric acid, producing an intense red coloration. The methyl ether, 
CjgHjgONj, crystallises in red, prismatic leaflets, m. p. 106°. The 
methyl ether h^rochloride forma red needles with golden lustre ; the 
hydrobromide, garnet-red needles. The nitrate, C,5H,jONj,2HN03, 
forms coffee-coloured scales, of golden lustre, m. p. 87 — 88° (deccmp ). 
The etAyi ether, forms red needles of golden lustre, m. p. 

94 — 95°. The ethyl ether hydrochloride forms metallic-looking, coffee- 
coloured needles ; the hydrobriaaide, red needles. 

\-m-hrXyltineazo-2-naphlhyl methyl ether, C,gHjgONj, forms garnet- 
red leaflets of violet lustre, m. p. 72 — 73°. The hydrochloride and 
hydrobromide form garnet-red, acicular crystals. The nitrate, 
C,sH„ON2,2HNOj, 

crystallises in cantharides-green needles, m. p. 83° (decomp.). 

^ tn-4-XyIenediazonium nitrate and 2-naphthylamino yield l-m-4-a;y/<««- 
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which crystalliBCs in orange-red leaflets, 
m, p, 128“ The substance dissolves in concentrated sulphuric acid, 
producing a reddish-violet coloration. 

^ \.tsi-i-Xyl0rmzo-%mpUhyl ttkyl tOm', C^jH^pON,, forms garnet-red 
needles, m. p. d7 . The hydrocMonde forms coffee-coloured needles, 
and the hydrohromide, garnet-red needles. The niirate 
C,pHppON„2HNOp, 

crystallises in cantharides-green needles, m, p, 82“ (decomp.). 

\-^'Xyl9TLeazo~%naphthyl iMtliyl elder, GjpHjgONj, forms garnet-red, 
prismatic tablets, m. p. 91 92“ The hydrocldoride crystallises in 

garnet-red needles ; the hydrobromide in coffee-coloured needles. The 
ntlrulS) CppHjgONp,2HN{)p, crystallises jn cantharides-green laminae, 
m. p. 76“ (decamp.). The tthyl ethr, C,pHj„ONj, crystallises in tufts 
of red needles or laminae, m. p. 61— 62“ The hydrochloride forms a 
crust of copper-coloured needles, and the hydrohromide crystalline 
similarly. The ntlrale, CjoH2oON2,2HN03, forma dark copper-coloured 
laminae of golden lustre, m. p. 71“ (decomp.). 

\^-Nap/dhakneazo-2-naphtkyl methyl ether hydrobromide crystallises 
in iridescent, brownish-green needles. r y_ g 


Btherifloation of o-Hydroxyazo-compounds. IV. G. Chaebieb 
and G. Febeeei {Gazzetkt, 1913, 43, ii, 227 — 244. Compare pre- 
ceding abstracts).— l-inMo&a*o-2-)iapA%f methyl ether hydrobromide 
forms reddish-brown needles. The nitrate, C„Hi,OjN2,2HNOj, forms 
dark green needles, m. p. 90—91“ (decomp.). I- Anitolea%o-2-naphihyl- 
mine, CjjHisONj, crystallises in garnet-red prisms, m. p. 133—134“; 
it is soluble m concentrated sulphuric acid with production of a red- 
dish-violet coloration. 

l-Anisoleaio-2-naphthyl ethyl ether hydrobromide forms brownish-red 
needles. The ntlrals, OjpHj302N2,2HN03, is a dark green, crystalline 
substance, m. p. 85“ (decomposing at 86 — 87“). 

l p-Methoxybmzmeazo-2-naphthyl methyl ether hydrobromide forms' 
cantharides-green needles. The niirate, CjgTI,20jN2,2HN0j, forms 
green, acicular crystals, m.p. 55— 56“ (decomp.). \-p- Methoxybenztneazo- 
‘l-mphihylamine, CjjHjjONj, crystallises in garnet-red leaflets, m. p. 
127°. It dissolves in concentrated sulphuric acid, giving a violet-red 
coloration. 

\-p-Methoxyhenzeneazo-2-naphthyl ethyl elher hydrobromide forms coffee- 
coloured needles. The nitrate, C,jHi,0jN2,2HN05, crystallises in 
cantharides-green leaflets, m. p. 67“ (dccomp.). 

l-o-Ethoxybmzeneazo-2-napMyl methyl ether hydrochloride forms 
garnet-red crystals ; the hydrdirtmide, coffee-coloured needles. Thn 
niirate, CjjHjjOjNj,2HNOj, crystallises in dark red leaflets of metallic 
lustre. 

l-O'EthoisybenzeneazO'2-naphihyl ethyl ether hydrobromide forms brown 
needles; the nUrate, C2(|H2,)02Nj,2HN0j, crystallises in green needles, 
m. p, 86“ (decomp.). \-o-Sihoxybenzemazo-2-mphthyhmine, CjjHiyONj, 
forms bright red leaflets, m. p. 117“. It dissolves in concentrated 
sulphuric acid, giving a reddish-violet coloration. 
l‘'y'ElhexybenzeneazO'2-naphthyl tnethyl ether hydrobromide forma • 
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coffee-coloured needlee. The nitrate, CjgHjgOjNjiSHNOj, forma gmej 
needles, m. p. 71“ (decomp.). l-p-Mox^de7izeneaiso-2-?tapiti^h„,j,^ 
CijHjjONj, crystalliMs in orange-yellow laminae of golden lujjj..’ 
m. p. 133-134“. 

l-p-j^tAoxyieneeneai:o-2-napitiy/ ethyl ether hydrobromide tornu 
goyen leaflets, The nitrate, CggHjgOgJrj.flHNO,, forms orange-yellow 
plates of golden lustre, m. p. 73 — 74“ (decomp.). 
\-o-Ifiirobemeneazo-2-naphtiiyl methyl ether, CjjHjjOjNg, crystallisej 

in garnet-red leaflets, m. p. 136 — 137“. It dissolves in concenttateij 
sulphuric acid, giving an intense red coloration. The hydrodderide 
forma coffee-coloured needles, and the hydroiromide is a pale coflec- 
coloured, crystalline substance. The nitrate, C ionss 

red crystals, m. p. 103“. 

\-o-NitrQbemeaeazo-2-naphtJiyl ethyl ether, C)gH,jOjNj, crystallises in 
thin, dark red tablets, m. p. 111°. The hydrochloride and the /ij/dro 
bromide are red, crystalline substances. The nitrate, 
C„H,gO.N3.2HNO„ 

forms dark red leaflets of metallic lustre, m. p. 105° (decomp.). 
l-ia-Hitrobenzeneazo-2 naphthyl methyl ether nitrak, 
C,,H„O.Ng,2HNOg, 

consists of golden leaflets, m. p. 66 — 68“ (decomp.). 

\-va-ifitrobensenea»o-2-naphthyl ethyl ether hydrobromide is a red, 
crystalline substance. The ntlrote, C,5H,50jN3,211N0j, crystallises ia 
golden leaflets, m. p. 70° (decamp.). 

\-p-Nitrobewemazo-2-naphth^ methyl ether, forms dark 

red, iridescent leaflets, m. p. 128—129°. Ibo hydroefdoride is a red, 
and the hydrobromide a coffee-coloured, crystalline substance. The 
nitrate, C,jH,30,Nj,2HN0j, forms cantharides-green leaflets, m, p. 
75“ (decomp.), 

\-p-lfitrobemeneazo~2-naphthyl ethyl ether, CjjHjjOjNg, crystallises ic 
dark red leaflets, m. p. about 186°. The hydroehloride and the hydro- 
bromide are red, crystalline substances. The nitrate, 
C„H„0,N3,2HN0„ 

forms cantharides-green leaflets, m. p. 95—97“ (decomp.). 

\-a-Naphthaleneazo-2naphthyl ethyl ether hydrobromide crystallises 
in cantharides-green needles. The m'lrole, CjjH,jON2,2HNOj, 
crystallises in copper-red, flat needles of metallic lustre, m. p. 62° 
(decomp.). 

l-P-dfuphtluileneazo-2-naphthyl methyl ether hydroiromide crystallises 
in coffee-coloured needles. The nitrate, Cj,HjjONj,2HNOj, forms deep 
green, lustrous needles, m. p. 80 — 81“ (decomp.). 

Diphenyl-l : i’-bieazo-2-napklhol, 

ho-c,oH,-n:n-c,H3-c,h,-n:n-c„h,-oh, 

is a dark green, microcrystalline powder, m, p. about 275°; it dissolves in 
concentrated sulphuric acid with production of a violet-blue coloration. 
Its diethyl ether, CjgHjjOjN,, is a red, microcrystalline powder, m. p. 
about 98—100°. It is soluble in concentrated (and to some extent 
also in dilute) acids with production of a bluish-violet coloration. The 
hydroehloride and the hydrobromide are dark green, crystalline sub- 
stances. The nitrate, Cg,HggO,K,,4HNOg, forms dark green needles of 
metallic lustre, m. p. 60 — 61°. R. V. S. 
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TUB Conjugation of the Products of Protein Hydrolysis 
to Colloidal Carbohydrates. H. Pkiedesthai, {BuxJum. Ztittek, 
1913 , 54,. 174— 181).— Attention is called to the tact that by the 
condensation of hydroxyl groups in polysaccharides of colloidal 
character with the amino-groups of amino-acids, it is theoretically 
possible to obtain derivatives which have the same empirical com- 
position as proteins, and should yield the same reactions. Although 
it is not claimed that the majority of the proteins is constituted 
in this way, it is suggested that substances of this character may 
exist in the organism. g g g 

Coagulation of Proteins by Ultra-violet Light. W. T. Bova 
(ftt'enos, 1913, 37, 24 25). Exposure of certain proteins in quartz 
tubes to the rays of a quartz mercury-vapour lamp causes them to 
coagulate. XJsualty no coagulum forma in glass tubes, but dialysed 
crystallised egg-albumin is sensitive to longer wave-lengths than the 
fresh egg-white, since it coagulates in a glass tube. The coagulum 
has the same properties as that produced by heat without exposure to 
ultra violet light. E. e. A. 

Temperature-coafloient of the Coagulum Caused by Ultra- 
violet Light. W. T. Bovir {Science, 1913, 37, 373— 375).— Two 
reactions are involved in the coagulation of proteins by light ; the 
chemical change caused by the light, and the production of a visible 
coagulum. The light reaction, resembling other photochemical changes, 
has a very low temperature-coefficient. The chemical change producing 
the visible coagulum has a temperature-coefficient as high as two. 
Probably similar relations exist in other physiological processes which 
result from the action of light. E. E. A. 


The Precipitation of Colloids. 11. Kael Spiko {Biochem. 
Zeitseh., 1913, 54, 155 — 158. Compare A., 1904, i, 124). — A table 
is given showing that salts, of which the hydrogen-ion concentration 
in solution is highest, have the greatest action in inhibiting the 
precipitation of proteins. The hydrogen-ion concentration of the 
mixtures of the salt and protein solutions is not the mean of the two, 
but in the case of the sodium, potassium, and lithium salts it is nearly 
the same as that of the original protein solutions, and in the case of 
the ammonium salts a little greater. The acetates form an exception, 
in that the hydrogen-ion concentration of the mixture of protein— salt 
solutions approaches very nearly the [H']-concentration of the salt 
solution. The results seem to indicate the formation of a salt-protein 
compound, and the influence of salts on the precipitation of proteins is 
briefly discussed. g. B. S. 


The Content of the Blood-Plasma Proteins in Basic Con- 
stituents. Kakl Lock and K.akl Thomas (Zeitscli. physM. Chem., 
1913, 87, 74 — 81).— ,Tho amounts of ammonia, arginine, histidine, 
end lysine in serum-albumin, serum-globulin, and fibrin were estimated 
and the table of results shows considerable discrepancies between 
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different preparations a( the same protein, and according to , 
method used. W. D g 


The Soluble Protein Substances of Milk. Lion 
(Compt. rmd., 1913, 167, 307—309). — The so-called albumin of j^jii 
yosaesses all the properties of caseinoghn itself, with the exception of 
rotatory power, where it has [a]n - 30“ instead of -llO”. Theauth* 
suggests for it the name ^-caseinogen, the a-caseinogeu being the on ' 
which is the chief constituent of the protein matter of milk, These tr’ 
substances resemble one another closely in their solubility in jji]? 
serum, in their capillary adherence to the casein in suspension, in thej, 
precipitation by phenol, and in their partial coagulation at 75°. 

W, G, 


Influence of Calcium Chloride on the Curdling of Mi, 
Won Lindkt {Compt. rmd., 1913, 157, 381—384. Compare pteceJin 
abstract). — Boiled milk is not clotted by rennet, but clots if a smj* 
amount of calcium chloride is added. This the author suggests is dm 
to the interaction of the calcium chloride with the alkali phosphalj 
and citrate in the milk serum, thus reducing the quantity of these 
and tendering the two caseinogens less soluble. Further, the dicslciju' 
phosphate by dissociation gives rise to phosphoric acid, which remove, 
the calcium oxide from the caseinogens, rendering them still funher 
insoluble. W, 


The Action of Bennin on Caaeinogen. Auaxo W. Boswom 
(J. Biol. Chtm., 1913, 15, 231 — 236). — Calcium caseinogenate which 
is neutral to litmus is not curdled by rennin ; but solutions which ite 
acid and contain two equivalents of base for each molecule of cs» 
inogen are curdled by renniu. Ammonium, sodium and potstsiuig 
caseinogenates are not curdled by rennin. No other protein is formsi 
except casein (2 molecules to one of caseinogen) during reiiom 
curdling. Coagulation is the result of a change in solubility, and ii 
the first stage in hydrolytic cleavage. W. D. H. 


Nucleohietone. I. Heeuann Steodel (Zeilich. physiol. Chtm, 
1913, 87, 207 — 213). — Nucleohistone prepared by the method given 
by Lilienfeld (A., 1894, ii, 146) bad exactly the composition gives 
previously. The whole of the nucleic acid present is proved to be tne 
nucleic acid, no other substance containing phosphorus being present 
in nucleohistone. £. F. A. 


Prooeaeeu Operative in Solutions, XXX, and Enzyme 
Action, XX. The Nature of Bnzymes and of their Action ss 
Hydrolytic Agents. £. Fbansland Absstbonq and Henev E. 
ABBSTBONa {Proc. Boy. Soe., 1913, B, 86,661 — 886). — A discussion oi 
the problems of hydrolysis based on the experience gained in the course 
of two convergent series of enquiries. 

The catalyst is defined as the agent which brings about the iuclnsioi 
of the interacting substance in the circuit within which change takes 
place as soon as the circuit is established, the electrolyte being the 
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ctnal ag**'*’ '’'I'ioh change is effected. Action between two non- 
electrolytes is impossible. 

jjnzymes are regarded ^ having a double function, namely, that of 
,tj.jcting or holding the hydrolyte and that of determining its 
hydrolysis. This twofold action is attributed to the presence in the 
ewyms of an acceptor together with an agent. The acceptor is a 
radicle very closely allied to a dominant group in the hydrolyte. The 
ajent is an acid radicle in immediate or compatible proximity, so that 
a conducting path is formed between agent and acceptor by their 
jssociatlon with the solvent. The efficiency of an enzyme depends 
also on its colloidal character. Each enzyme particle tends to absorb 
the hydrolyte, so that the solution at its surface is relatively concen- 
trated ; in addition it is hydrolated, the activity of the water molecules 
at the surface being greater than the average activity of the water, 
is a consequence the colloid surface remains highly charged with the 
hydrolyte probably up to the point at which the supply in the solution 
is exhausted. 

The chMge is, therefore, not a siecple mass action effect ; in fact, in 
each successive interval of time the enzyme determines the hydrolysis 
of the same amount of hydrolyte. The observed departures from this 
rule are shown to be due to the influence of the products of chauge. 

The relationship of the acceptor section of the enzyme to the 
hydrolyte is that of a superposable and, therefore, practically identical 
radicle. 

The enzymes wMch hydrolyse the glucosides may be compounds of 
the glucoprotein ^ss containing either a- or /1-glucosidic radicles and 
therefore capable of hydrolysing either o-or jS-glucosides, because their 
configuration harmonises with that of the one or of the other type of 
compound. Urease is an enzyme in which the urea residue in arginine 
ii in suitable relationship with the carboxyl group. These conceptions 
are illustrated by photographs of solid models. 

The resting enzyme is not an acid proper, but an internal salt of 
the glycine type. A substance of superior acidic power must be added 
to render the zymogen active. The action of acids and alkalis is 
considered from this point of view. 

As the products of change accumulate iu the .solution, they affect 
the enzyme in various ways. The product immediately allied to the 
acceptor enters directly into competition with the hydrolyte. Other 
products act on the enzyme by neutralising it, by converting it into a 
derivative different in structure and no longer compatible with 
hydrolyte, or by changing the osmotic couditions in the solution, and 
altering the state of hydrolation at the colloid surface. These 
influences have been studied experimentally. E. F. A. 

The Velocity of the Appearance of Protective Enzymes 
after Repeated Introduction of the Foreign Substrate. I. 
Emil Aedsehaidek and Eewin Scnirr {Ztilsch. physiol. Chem., 1913, 
87, 225 — 230). — Whereas it takes some little time for the protective 
enzymes to appear on the first injection of a foreign peptone into the 
Wood-serum, if a second injection is made, after the serum has 
become inactive again, the protective enzymes appear in a much 
VOL. CIV. i, 4 / 
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shorter time. The organum reaeta much more rapidly to the seooinj 
invasion. Experiments made on rabbits with silk peptone and gelatin 
peptone are described. The injection was preferably intravenous. 

E. P. A. 


Studies on the Specific Nature) of the Intracellular Bnzymej 
by means of the Optical Method. I. Emil ABnESHAiDEn 
Andok Fodor (Zeitsch. physid. Chem., 1913, 87, 220 224),— 11 ^ 
behaviour of the juices obtained from various macerated tissues afer 
they had been completely deprived of blood was tested towards the 
peptones from each of the tissues. Whereas liver juice hydrolysed 
liver peptone, it had no action on kidney or thyroid peptone. Thyroid 
juice only attacked thyroid peptone. Kidney juice hydrolysed both 
kidney and liver peptones, and also, in one experiment out of three, it 
acted on thyroid peptone. The liver and thyroid cells contain enzymes 
adapted to their specific components only ; the kidney cells have a wider 
function, and their enzymes are adapted to peptonesfrom other sources, 


Enzymes of Fresh Foods. T. Tadokoeo (/. Coll. Agrk. Sapporo, 
Japan, 1913, 5, 57— 72).— The fresh sap of Udo twigs, yams, 
cabbage and lettuce leaves, onions, ginger and radish roots of Japanese 
origin has been investigated for enzymes. Peptolytic action was only 
found in ginger and the onion. All the juices contained trypsin and a 
weak diastase, also oxydase and catalase, but they differed greatly in 
activity. Lipase was present only in the cabbage. E. F. A. 

Specific Nature of the Intracellular Enzymes by means o: 
the Optical Method. II. Emil Abderhalden and Erwis Schib 
IZtilsch. phyml. Chem., 1913, 87, 231-232), -The enzymes in 
muscle juice (from the horse) hydrolyse muscle peptone, but not liver 

or brain peptone. • . i , 

Testicle peptone is hydrolysed only by the enzymes in testicle and 
kidney juice. Brain peptone is hydrolysed only by brain ^“l^kidQey 
juices. 


Some Conditions Affecting the Activity and Stability of 
Certain Ferments. John H. Long and Willum A. JoH^so^ 
(J. Amer. Chem. Soc.. 1913, 35, 1188-1201).-An exten.^ o 

the earlier investigation on amylopsm (this vol., L aiaj 
trypsin. Eaw egg-albumin is found to be unsuiW to the measuw 
ment of proteolytic action, and where egg-albumm is necessary, the 
authors make use of a Chinese dried albumin ; but fibrin and casein 
arc the best materials for comparative studies. , , ,, .• 

It is found that trypsin is not appreciably injured by the 
0-3% hydrochloric acid for thirty minutes at 10 > /or. . 

digestion will occur in the presence of the acid, fibrin can be dig 
in considerable quantity after neutralisation. • „ „i tio 

Aqueous solutions of trypsin become wraker on .. 

ordinary temperature, the deterioration being more rapid e pu 
product ; in this respect it is more sensitive than pepsin. 



OEOANIC CHEMISTRY, 


i. 1119 


esence of sodium carbonate between the concentrations 0-2% and 1 % 
1 10 “ the activity of trypsin in fibrin digestion is not affect^. 

’ D. F. T. 


purification of Invertaae Preparations by Treatment with 
. idg Jakob M*isenheimeb, Stefan Gambarjan, and L, Semper 
giochtrn. Zeitech-, 1913, 54, 108 — 121). — It is found that the content 
f invertase in a preparation can be increased by preliminary treat- 
lent of the expressed juices with acids. Not only acetic, but also 
vdrocbloric, and more especially the dibasic sulphuric and oxalic acids 
feet this purpose. The addition of acids produces a precipitate of 
iroteins, which carries down with it practically none of the ferment, 
[be addition of too much acid acts deleteriously on the ferment, and 
or every preparation it is necessary, by means of preliminary 
.vneriments, to ascertain the amount of acid which yields the optimal 
it For this purpose, the ferment is precipitated by means of 
icetone, and obtained in a dry form, and its reaction constant is 
ietermined polarimetrically with the employment of the equation 
(f=l/( log.a/«— *. The above-stated facts are illustrated by numerous 
■samples. 


Inhibition of Enzyme Action by Lima-softened Waters. 
OtAF Bbbgeim and Philip Bouvieb Hawk (/. Amr. Ckem. Soc., 1913, 
35 1049— 1056)- — is found that lime-softened waters exert a 
pronounced inhibitory effect on the action of salivary and pancreatic 
amylases. Of the mineral constituents of the water, magnesium hydr- 
oxide exerts by far the greatest effect, whilst sodium carbonate and 
calcium carbonate have a less considerable effect. Investigation shows 
that the influence of the magnesium hydroxide is due to its existence 
in a colloidal form which adsorbs tbe enzyme. In contrast to the 
action of amylolytic ferments, peptic digestion is but little affected by 
magnesium hydroxide solution or by lime-softened water. 

From the difference in effect of calcium carbonate solution on 
salivary amylase and pancreatic amylase, it appears that these enzymes 
are not identical. I*- T. 

Action of Ammonia on Diastase Rendered Inactive by 
Heating. Theodoe Panzeb (Znttch. physiol. Clim., 1913, 86, 
401 — 406 ). — Ammonia gas has the same effect on diastase whether it 
has been rendered inactive by heating or not. It cannot therefore 
have any action on those 'groupings in the molecule which are altered 
by heat, that is, on tbe groupings to which tbe activity of tbe enzyme 
is due. F. A. 

Action of Hydrogen Chloride and Ammonia on Diastase 
tendered Inactive by Heating. XI. Theodoe Panzeb {Zeiisch. 
ihysiol. Ch«m., 1913, 87, 115— 121).— Diastase which has been 
endered inactive by heating, regains some feeble activity when treated 
irst with dry hydrogen chloride and then with dry ammonia. 

£. F. A. 

4/2 
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The Enzymes of the Tobacco Plant. J. du P. Oosthuezen and 
Oliver Maeoh Shedd (J. Amer. Chem, 6'oc., 1913, 35, 1289— ijojj 

An investigation of the enzymes in two types of Kentucky tobacco, 

the White Barley variety of the Burley region, and the Yellow P,jof 
variety of Western Kentucky. 

f.The results indicate the presence of apj)reciable amounts of invertase, 
diastase, emulsin, and reductases both in the seed and in the leaf at all 
stages of its growth and after curing. Small amounts of lipase, 
inulase, and a proteolytic enzyme also appear to be present. Oxydases 
were present in the green leaf, but the quantity decreased towards 
maturity, and was too small for definite detection in the cured leaf, 
Generally enzymes were found to be absent from the soil. 

The probable idles of the various enzymes are discussed. 

D. P. T, 


Enzymes in the Leaves of Salix caprea. Iwan Bolin {Ztiutl. 
phytiol. Chem., 1913, 87, 182—187. Compare Armstrong, A., 1912, 

j, The leaves of Salix caprea may contain a salicase, as 

amygdalin splitting and a glucoside-splitting enzyme. Salicase ii 
specific for salicin, and has no action on ^-methylglucoside. Theenzyms 
acting on ^-methylglucoside was present in the leaves in 1911, but 
absent from the leaves of the same tree in 1912. E. 1. A, 


Enzyme Action. XXI. Lipase. III. Henry E. Armsieoso 
and H. W. Gosnet (Proc. Roy. Sue , 1913, B, 86, 586—600. Compare 
A., 1906, i, 126; 1907, i, 103; Tanaka, A., 1910, i, 800).— Methods 
of ’preparing active lipase preparations from castor oil seeds io tie 
form of a dry powder and of testing their hydrolytic activity are 
described. Dilute acetic acid is used to activate the zymogen, which is 
probably a salt. Lipase is very sensitive to the action of acids, md 
easily rendered inert by excess of acid. The inferiority as a hydrolyst 
of esters other than fats is due to the fact that the acids liberated 
from fats are scarcely soluble in water and very weak. 

Lipase is specially fitted to hydrolyse the oily glycerides, and la rot 
suited to act in aqueous solutions. Interaction takes place at and 
between surfaces separated only by a thin film of water. The inter- 
action of enzyme aud oil is inhibited by both the fatty acid and the 
glycerol, especially the former. As in other cases of enzyme action, 
the law of mass action does not apply, and the influence of the 
products of change and the destruction of the enzyme combine to 
rause departures from the simple law of enzyme action (compare 

*''LipMe is considered to contain a glycerol nucleus attached to 
a carboxylic centre in proximity to an aci^lie group, which can 
determine the hydrolysis of a fatty molecule that becomes “ 

the glycerol acceptor. 

Some New Properties of Peroxydase. The Common of 
its Action with that of Nitrites. Jules Wolfe (dnn. ; 

1913, 27, 554—567. Compare A., 1912, i, P ^ 

sufficiently acid to liberate nitrous acid from nitntes. The 



ORQANIC CBEHISTBT. 


i. 1121 


jcid thus set free is able to bring about oxidation phenomena similar to 
those caused by the combination of a peroxydase with hydrogen 
peroxida Nitrites are decomposed by monoj^tasiium phosphate. 

™ Peroxydase can be kept for some time in contact with ammonia 
without being changed. At first the oxidising activity diminishes 
somewhat, but then it increases, reaching the original value in four lo 
jive hours and attaining a maximum activity in forty hours, nearly 
double the original. This high activity persists for a time and then 
decreases slowly to the original value. 

Orcinol absorbs oxygen from the air in presence of alkali hydroxides, 
carbonates, etc. The rate of absorption is greatly increased on adding 
j vegetable peroxydase— it may amount to five times the original 
value* 

when the surface exposed to the air is large, orcinol absorbs oxygen, 
but does not form any quantity of coloured oxidation product (orcein). 
Ihe addition of peroxydase increases the oxygen absorption, but not the 
amount of colour formed. On the contrary when the surface exposed 
to the air is small, only about one-seventh of the amount of oxygen 
is absorbed, but orcein is formed. Peroxydase accelerates the formation 
of the orcein and not the absorption of oxygen under these conditions. 

E. F. A. 


Preparation of a Nitro-S-atDinophenyl-l-arsinic Acid. Fabb- 
WEBKB VORM. Mbistie, Lucics & BrUsiko (D.R.-P. 261643. Compare 
Beitheim, A., 1911, i, 1055). — When 3-oxabjlaminophnyl-l-amnic 
acid, OjH,(A 60 jH 2 )‘NH-CO*CO,H, needles, is dissolved in sulphuric 
acid, treated at 0 — 5° with 26% nitric acid, and the 




NO 


AsO(OH)j 


oxalyl group subsequently eliminated, it gives rise 
to the hitherto undescribed 6-mtro-3-aminophinylr 
l-arsinic add, pale yellow needles ; this when heated 
with concentrated alkalis yields 6-Ditro-3-bydroxy- 
phenylarsinic acid, whilst the mother liquor furnishes 


2-i!itro-3-aminopheDylarsinic acid ; and on reduction with eodinm 
hyposulphite the corresponding diaminodibydroxyarsenobenzenes are 
obtained. F. M. G. M. 


Preparation of Neutral Derivatives of 3 : 3'-Diamino- 
4 ; 4'-dihydroxyarsenobenzene, Soluble in Water. Fahbwebke 
TOBM. Meistee, Lucius dc BbOniho {D.R.-P. 260235). — The preparation 
of compounds by the action of formaldehyde sulpboxylate on 3 : 3'-di- 
amino-4;4'-dihydroxyareenobenzene have previously been described 
(A., 1912, i, 595), and the reaction has now been modified by dissolving 
the hydroxy-base in ethylene glycol before treating with formaldehyde 
sulpboxylate and subsequently isolating the product by the addition of 
alcohol and ether. F. M. G. M. 

Preparation of Aromatic Stibinic Acids. Chemiscbe Fabbik 
VON F. Hetdbm p.R-P. 261825. Compare this vcl,,i, 416).— p-C«oro- 
phenyltiibinic acid, a colourless powder, is obtained when a solution of 
p-chlorobenzenediazonium chloride is treated with antimony trichloride 
and the yellow precipitate of the additive compound (compare 
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May, T., 1912, 101 , 1037) collected and decomposed with war 
sodium hydroxide; it is purified by methods previously ^ ® 

(loe. at.). 

Fhenylstibinic acid can also be obtained when aniline is < 
the presence of a mixture of antimony trichloride and hydrochlorj' 
acid, and the cooled solution slowly added to a solution of sodima 
hydroxide, when elimination of nitrogen occurs with the formation of 
the required product. F, M, G, jj 


Preparation of an Aromatic Nitrohydroxystibinic Acid 
Chemische Fabrik ton F, Heyden (D.R.-P. 259876. Compare 4 
1886, 884 ; 1899, i, 209 ; 1910, i, 803 ; 1911, i, 594, 1056).--3-y;jrj. 

A-htjdroxyphenyhlibinic acid (annexed formula) is pro. 
SbO(OH), pared by the following series of reactions. Anhydrous 
/\ sodium p-acetylaminophenylstibinic acid (this vol. ; 

i 416) dissolved in acetic acid (3 parts) is added drop W 

drop to 8 parts of concentrated sulphuric acid at a 
OH temperature below - 2° ; above this, elimination of the 

acetyl group occurs; nitric acid (D 1’51) mixed with 
concentrated sulphuric acid at 0“ is then added, and the mixture 
maintained at this temperature for several hours with contiuujl 
agitation ; on dilution, 'S-nUro-i-acttylaminophenyl'\-siilinK add jg 
obtained as a yellowish-brown powder ; this when heated with a solu- 
tion of potassium hydroxide (D 1'30) loses ammonia and gives riss 
to the foregoing 3-nitro-4-bydroxyphenyl-l-Btibinic acid, a brown 
powder, which when heated decomposes without fusion. 

F. M. G. 11. 


Physiological Chemistry. 


A Respiration Apparatus for Small Animals in which the 
Oxygen Consumption is Automatically Registered. L. S, 
Feidesicia (Eiockem. ZeiCsch., 1913, 64 , 92 — 167). — This apparatus 
combines the Haldane principle, according to which the animal 
with all excreta are weighed before and after the experiment, the 
water and carbon dioxide given out by the animal being collected 
in the ordinary absorption apparatus, with the RegnaulbReiset 
principle, modified more or less according to Benedict, in which 
the oxygen which is used up in respiration is automatically replaced 
from a gasometer, the amount added to the respiration apparatus 
being automatically registered. For these purposes a circulation is 
kept up through a closed system by means of a speciallv designed 
rotatory blower, which is figured in the text, and the air after 
leaving the cage containing the animal passes over weighed 
sulphuric acid and soda-lime tubes. In conjunction with tins 
system is the oxygen holder, the lid of which is counterpoised by a 
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■ jjt, over a pulley, and the whole circuit is so arranged, hy the 
" terposition of wash-bottlee serving as manometers, that it is 
"nstantly under atmospheric pressure. There is a double check, 
refore, on the oxygen consumption, namely, the diminution of 
the oxygen in the gasometer, which is automatically registered, and 
. pjJq of weight in the animal holder and absorption apparatfls. 
Until determinations yielded results concordant with one another. 

“ S. B. S. 

The Part Played by the Lungs in the Oxidative Procesaes 
f the Body. C. Lovatt Evans and Ebnest H. Stabling (/. Physiol, 
1913 46, 413 — 434). — The gaseous metaholism of the lung in the 
erfused hearWung preparation is best measured in reference to 
the heart-weight as the lungs soon become oedematous. It is 1 c.c. 
of oxygen and 0'94 c.c. carbon dioxide per gram of heart per hour. 
The lungs do not e.xercise any general or specific activity in com- 
pleting oxidations partly carried out in other tissues. W. D. H. 

The Influence of the Carbon Dioxide Tension of the Blood 
on the Ventilation by the Lungs. Otto Pobges and A. L. Sample 
lBiooh«m. Zeitsch., 1913, 54, 182— 185).— In investigations on the 
influence of the acidity of the blood on the respiration, many 
authors have attempted to ascertain the stimulahility of the breath- 
ing centre. Lindhard, more especially, has determined this factor, 
by allowing the subject of the research to inhale ordinary atmo- 
spheric air, and estimating the alveolar ventilation and carbon 
dioxide tension, and then determining the same factors after 
inhalation of air to which has been added varying amounts of 
carbon dioxide. Attention is now called to the fact that in these 
and similar experiments no account is taken of the fact that the 
effect on inhaling increased amount® of carbon dioxide will vary 
according to the pre-existing stimulus. As this preexisting 
stimulus depends on the acidity of the blood, it is necessary to 
take into account, not only the carbon dioxide tension, but also 
the amount of noii-volatile acids, which, according to Forges and 
his co-workers, are present accompanied by a diminished carbon 
dioxide tension in acidosis. The influence of the amounts of acid 
on the action of lungs is illustrated by some experiments on a 
pregnant patient, and patients with diabetes, and the conclusion 
is drawn that the method employed by Lindhard and others is not 
adapted to the determination of the true stimulahility of the 
respiratory centre. S. B. S. 

Influence of Alcohol on the Respiratory Exchange During 
Best and During Muscular Exercise. C. J. C. van Hoooknhoyze 
aad J. Niedwenhuyse (Proc. K. Akatl. W'-tonsch. Ainsttrdam, 1913, 16, 
164- -172). — The authors have subjected themselves to experiments 
on the influence of alcohol on the respiratory exchange. While 
resting, they measured the oxygen-intake and carbon dioxide-output 
hy means of the Zuntz-Geppert apparatus, and found that the 
respiratory quotient. COj/Oj, remained lower for a few hours after 
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the consumption of alcohol. The experiments involving muscuj 
exercise were performed on a bicycle with adjustable and registrjfJ' 
resistance. The hrake-hand was tightened until the subject jj/ 
fatigued, and then, whilst he was pedalling against a constajt 
resistance, without or after a dose pf 60 c.c. of 96% alcohol, tli 
rehpiratory exchange was examined as above. The experiicejf 
were performed at 8 — 15° and at 28°. The respiratory quotieni 
was again found to be lowered for a time after the consumptioB 
of alcohol, even at the higher temperature, at which muscular woil 
was less economically performed. Alcohol, therefore, can produtj 
energy for muscular exercise, and this is more economically p^j 
formed for an hour or two after taking the stimulant. This favour 
able influence, however, gradually decreases, and tends towards 
the opposite in time. J. c, 

The Influence of Muscular Eigidity on the Oxygen intake 
in Decerebrate Cats. Herbert E. Eoaf (Quart. J. erpt. Physic 
1913, 6, 393 — 402). — During decerebrate rigidity the oxygen' 
intake is only slightly greater than when the muscles are flaccid, 

W. D. E 

Eate of Reproduction of the Blood Constituents in an 
Immunised Horae After a Large Bleeding. R, A. O’Baira 
(J. Path. Pact., 1913, 18, 89 — 98).— After the withdrawal of tea 
litres of blood from an immunised horse, the fluid first appearing 
in the circulatory system contains an amount of protein fat above 
the normal ; hsemolysin and diphtheria antitoxin are reproduced at 
different rates, and the rate of reproduction of the various blood- 
proteins is probably associated therewith. Details regarding salts 
and corpuscles are also given. W. D. H. 

The Effect of Certain Drugs, Toxic Substances, and Micro 
organisms on the Fragility of the Red Corpuscles of Man and 
Animals. W. W. C. Toplev (/. Hyyiene, 19 1 3, 13, 191—236),- 
Arsenious acid and atoxyl in toxic doses increase the fragility ol 
red corpuscles in vivo. Bile and bile salts cause no change. Various 
pathogenic hmmolytic micro-organisms cause a rise in fragility, so 
also do specific hsmolytic sera; the amboceptor alone does not. 
Experiments in vitro were not satisfactory, but, so tar as they went, 
the results confirmed the findings in vivo. W. D. E 

The Formation of Indophenol at the Nuclear and Plasma 
Membranes of Frog’s Blood Corpuscles, and its Acceleration 
by Induction Shocks. Ralph S. Lillie (J. Biol. Chem., 1913, 
16, 237 — 247).— The tormaliou of indophenol by the intracellular 
oxidation of a-naphthol and dimethyl-p-phenylcnediaanine takes 
place most rapidly in the neighbourhood of the nuclear and plasma 
membranes. This is accelerated by passing induction shocks 
through the suspension of blood corpuscles. W. D. H. 

Rapid Method of Preparing Thrombin. William H. Howbu 
(Anutr. J. PAysiof., 1913, 32 , 264— 265),— Pig’s fibrin is well washed, 
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jni then extracted with 8% solution of sodium chloride; the 
extract is heated with an equal volume of acetone; the bulky pre- 
cipitate of protein contains thrombin; this is filtered o5 and 
rapidly dried, then extracted with water, and filtered ; the filtrate 
contains the thrombin, traces of salt, and a heat-coagulable protein ; 
the latter is removed by shaking with chloroform, and the final 
fluid is evaporated to dryness in a current of cold air. The dried 
material can be left indefinitely in a desiccator. It is easily and 
completely soluble in water. YV. D. ^ 

The Relation of Metathrombin to Thrombin. F. W. 
IVeymouth (ilmer. .f. PhysU^,^ 1913, 32,^66 — 285). — The thrombin 
content of serum is determined by its clotting power on solutions 
of fibrinogen, and the metatbrombin content by the clotting power 
after activation by alkali and subsequent neutralisation. In dog’s 
serum the activity of both disappears after three to four days ; five 
to eighteen days later there is almost complete return, and then it 
disappears completely. If kept sterile the initial loss of power is 
slower, and there is no reappearance of activity. Bacterial growth 
is responsible for both phases. Thrombin prepared by Howell’s 
method retains its power for long periods (at least eighteen days) ; 
its power is destroyed by a substance in serum and in oxalate 
plasma, which is antithrombin. After the action of antithrombin 
the presence of metathrombin can still be shown in certain cases. 
Metatbrombin is regarded as a thrombin-antithrombin compound; 
it is absent in oxalate and fluoride plasma. W. D. H. 

The Nitrogen of Blood-serum Freed from Protein. Rddoif 
'imun {Zdladi. phytiol. Chm., 1913, 86, 494 — 502). — The residual 
nitrogen after serum has been freed from protein by heabcoagula- 
tion is about twice as great as when pbosphotungstic acid, uranyl 
acetate, or femim oxydatum dialysatum are employed, 'The two 
last-named reagents entirely free the serum from protein. In cases 
of ursemia the residual nitrogen is increased. W. D. H. 

Alterations Produced in Complement-containing Sera by 
the Introduction of “ Lecithin.” John Ceuickshank and Thomas 
J. Mackie (J. Fat/o Fact., 1913, 16, 99 — 113). — “Lecithins” differ 
markedly with regard to tlieir power to produce the alterations 
in complement activity, haemolysis, etc., with which the paper 
deals. A large number of preparations are quite inefficient. 

W. D. H. 

Fibrin in Sol and Gel State. The Blood-coagulation 
Problem. Ebel Hekha (Proe. K. Akad. Wetemch. AmtUrdam., 1913. 
16, 172 — 185). — The author has investigated the relation between 
fibrinogen and fibrin. Pure fibrin, free from blood corpuscles, was 
found to dissolve quite readily in very dilute sodium hydroxide or 
sodium carbonate, but a fibrous coagulum could be reproduced 
by the cautious addition of dilute acids, such as phosphoric or 
carbonic, or by sodium dibydrogen phosphate or calcium chloride. 
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Fibrin also dissolved in a slight excess of acid, but could be 
cipitated on neutralisation. Coagulation was also effecteij 
solutions which had been boiled, from which the conclusion b 
drawn that ferments play no part in the process. Fibrin is there- 
fore a reversible gel. • , , j a -j , 

Further experiments showed that centrifugated, nuid plasma, or 
ascites fluid (that is, a natural fibrihogen solution]), like alkaline 
fibrin solutions, could be coagulated by traces of acids. Moreover, 
alkaline fibrin solutions could be coagulated by serums or organic 
extracts which are known to coagulate fibrinogen, ^d also, lijjc 
fluid plasma or ascites fluid, by means of saturated solutions of 
sodium chloride or fluoride. A great similarity was thus estab- 
lished between fibrinogen as found in blood and body fluids, and a 
solution of fibrin in very dilute alkali. 

Dried fibrils, the single threads of fibrin, swell out again verj 
quickly in alkaline solutions, and, if the volume of liquid is .small, 
raw fibrin will imbibe the whole of it and become jelly-like, A 
swollen fibril, however, contracts to its original size in dilute acids, 
1% calcium chloride or any saturated salt solution, or even in 
excess of water- The swelling process is therefore of a superficial 
kind, and it is assumed that it consists in the formation of an 
alkali adsorption-compound, which eventually, by the continuation 
of the imbibition, passes into colloidal solution. Fibrinogen is tins 
considered to be an alkali-hydrosol of fibrin, and its conversion into 
the gel, fibrin, and therefore the coagulation of blood, is merely due 
to the withdrawal of hydroxyl ions from the adsorption compound 
hv means of one or other of the factors mentioned above. 

•' J. C. W. 


The Inhibition of HaemolysiB by Cholesterol and Ozy- 
cholesterol. E. Schbeiber and 1 .enabd (Bwchf.m. Ztittch., 1913, 
54, 291—296). — A method is described for preparing oxychole- 
sterol from cholesterol, and of obtaining emulsions of the same. 
Although, by itself, the former substance has a much weaker 
power of inhibiting hsemolysis than cholesterol, it increases this 
power of the latter substance when added to it in quite small 
quantities. Oxycholesterol acts also more weakly than cholesterol 
in inhibiting hsmolysis by cobra poison. S- B. S. 


The Influence of Nutrition on the Caseous Metabolism of 
Cold-blooded Animals. Beenhabd Elsas {Ztitech. Binl, 1913, 62, 
—The experiments were made on groups of frogs in a 
modified Regnault-Reiset apparatus. The inanition metabolism is 
first found; but as this is influenced by the temperature, alHlie 
observations must be carried out at a constant tem^rature. on 
may then be given in amounts equivalent to the inanition inete- 
bolism (isopeinic), or the quantities may be below or above this 
(hypo- and by-per-peinic respectively). Iso- and hjqier-pf'™ 
^ministration of dextrose increases the metabolism by f™” “te 
20% Isopeinic feeding with fat does not raise the metabolism^ 
The increase of metabolism after isopeinic feeding on protein 
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„ery proSiounced, 17 — 40%. These results are compared with some 
ufeviously published by Weiss. The observations lend no support 
^ the view that the increase of activity is due to alimentary work, 
hut confirm Rubner’s views on the specific dynamic values of foods. 

W. D. H. 

• 

Metabolism of Ammonium Salta. I. The Estimation of 
Ingested Ammonium Salts in the Dog on an Adequate 
Mixed Diet. Feank P. Undekhill (/. Biol. Chmn.., 1913 , 15, 
321 — 335 ). — Ammonium salts of organic acids were given to dogs 
on a fixed diet, but failed to increase the amtrionia nitrogen of the 
urine. Ammonium salts and inorganic acids caused a varying 
degree of increase in the ammonia nitrogen of the urine. The 
experiments afford no adequate explanation for the temporary 
retention of the ammonium salts. All the inorganic ammonium 
salts used, and some of the organic salts, cause a distinct excess 
of total urinary nitrogen, and they apparently stimulate nitrogen- 
ous katabolism. Sodium chloride under the same conditions lowers 
the output of urinary ammonia nitrogen. W. D. H. 

Metabolism of Ammonium Salts. II. Elimination of 
Ammonium Salta During a Period of Prolonged Inanition. 
B’eank P. Undbehili. (J. Bid. Cktm.. 1913 , 15, 337 — 339). — 
During inanition in the dog, ingestion of ammonium carbonate fails 
to produce an increase of urinary ammonia nitrogen. Ammonium 
chloride causes, however, a marked increase, and also an increase 
iu total nitrogen. At this stage a second ingestion of ammonium 
carbonate may also bring about an increase of total urinary 
nitrogen. W. D. H. 

Metabolism of Ammonium Salts. 111. The Utilisation of 
Ammonium Salts with a Non-nitrogenous Diet. Feank P. 
tlsDEBBiLL and Samuel Goldschmidt (J. Biol Cheni., 1913 , 15, 
341 — 355 ). — Ammonium chloride added to a non-nitrogenous diet 
caused no retention of nitrogen, as Grafe states. It exercises a toxic 
action, and increases the output of urinary ammonia. Ammonium 
acetate and citrate decrease the nitrogen loss, and lead to retention 
of nitrogen. The ability of the body to deal with the organic and 
inorganic salts of ammonium is radically different. W. D. H. 

Excretion of Creatine. E. A. Keause (Quart. J. expl. Physiol., 
1913 , 7, 87 — 101 ). — The metabolism of children differs from that 
of the adult. In bop, creatinuria occurs until the age of five or 
six; in girls it persists longer, and may last until the intermittent 
creatinuria occurs which characterises the female sexual cycle. The 
power to assimilate creatine given with the food is much weaker 
in children than in the adult. The excretion or non-excretion of 
creatine depends on the balance between formation and destruc- 
tion, two processes which are alwap at work. This view will 
render it necessary to revise current theories on creatinuria as a 
pathological condition. W. D. H. 



i. 1128 


ABSTBA0T8 OF CHEMICAL PAPERS. 


Nitrogen Retention in Feeding on Urea. Edcaed Gsah 
(ZtiUdh. physiol. Ghsm., 1913, 86, 347— 355).— These experimeiits 
given to support the author’s contention (compare A., 1912, ii, 
659; 1913, i, 216) that urea in the food leads to retention of 
nitrogen. The experimiSits lasted over a long period. W. D. U 

’The Relation of Growth to the Chemical Constituents of the 
Diet. Thomas E. Osbobns, Lapavettb B. Mendell, Edna l, 
Ferby and Alfred J. Wakemann (/. Biol. Chem., 1913, 15 
311 — 326).— It has been previously shown that growth and mainten! 
ance are different things. The beet food to promote growth is 
milk, even if only small quantities are occasionally given, mixed 
with an arti6cial diet of protein, fat, carbohydrates, and salts. 
Protein-free milk is not adequate for growth, but the addition of 
butter to the protein-free milk restores growth. Evidently some 
substance is removed from the protein-free milk which is essential, 
and this is present mixed with the butter-fats. What the substance 
is, is as yet unknown. W. D. H. 

Sugar Absorption. Kornel voh Korosy (Zeitich. physiol. Cheni., 
1913, 86, 356 — 367). — By interference with the circulation through 
the intestines, lungs, and heart, absorbed siigar does^ not occur as 
such in the blood. The absorption of sugar is not a simple process, 
and the effect of internal secretions, such as that of the adrenal 
gland, has to be taken into account. Phosphates ma.y also play 
an imporant role in sugar absorption, as they do in alcoholic 
fermentation. W- I). H. 

The Distribution of Creatine in the Animal Organism 
J. C. Bekeb {Ztitsch. physiol. Clum., 1913, 87, 21 — 37). — A large 
number of organs and tissues in different animals were found to 
contain creatine in amounts which are greater than that in tlis 
blood. These results are given in tables. Experiments are also 
given which conffrm the view that the liver is able to convert 
creatine into creatinine. W. D. H. 

The Lecithin Content of Different Tiflsues. J ohn CauicssHiiK 
(J. Path. Bacl., 1913, 134 — 136). — The amount of lecithin in varioas 
tissues was estimated by the author’s method. In 100 grams of 
moist tissue, ox red corpuscles yielded 2'5, sheep’s liver I'B, humin 
brain 0-6, ox pancreas 0 68, testicles 0-62 gram, and other tissues 
amounts varying from O' 14 to 0'48 gram. \V. D. E. 

Gases Evolved During the Autolysis of Some Organs and 
Tissues. Filippo Traetta-Mosca {Gazztlta, 1913, 43, ii, 144—148). 
— The liver, kidney, brain, and suprarenal capsules yield carbou 
dioxide, nitrogen, and hydrogen; the intestine evolves carbon 
monoxide and oxygen in addition to these gases, whilst tie 
pancreas, spleen, lungs, and heart yield only nitrogen. R. V. S. 

Calcium and Magnesium in the Brain Under Different 
Physiological and Pharmacological Conditions. Ivo Novi 

Eighth Intsr. Cong. App. Chsm., 1912, 19, 261).— The proportion of 
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, ■ m in the brain of the dog varies from 0 0143 to 0'031, and 
'f t of magnesium from 0'0143 to 0 0167% of the fresh material. 

4 has a marked influence on the calclum^iontent of the brain. 

dogs this content is at its maximum before and just after 
•ftl the minimum is reached prior to weaning, and in old age 
'll” initial value is again attained; a similar course is follor^ed 
“'lie case of the human brain. With guinea-pigs, the proportion 
'f alcium is minimal in the foetus, becomes almost doubled a few 
1 f'' after birth, and continues to increase for a month ; subee- 
' ''^ntlv it remains constant until old age is reached, when it again 
11”' ggj sometimes as much as tenfold. Introduction, either sub- 
'."f neously or into the stomach, veins, or carotids, of sodimn 
tl^ride in isotonic or hypertonic solution results in the diminution 
f the calcium-content of the brain, in some cases by one-half. 

° The proportion of magnesium in the brain remains constant at 

11 ares*^and under all the experimental conditions employed. 

all 


Cerebrosides of Brain Tissue. Phoebus A. Levene (/. Biol. 

PI 1913. 15,359— 364).— The conclusion that the cerebrosides are 
nticily different isomerides is confirmed by further work, but 
more data are still wanting to render this certain. W. D. H. 

Autolysia of, and Presence of. Proteolytic Ferments in the 
Brain of the Calf. Filippo Teaetta-Mosoa ((?asM«o, 1913, 43, ii, 
138—143) —When the brain of the calf is subjected to autolysis 
fincubation with water in presence of chloroform for a month), 
vsine choline, xanthine, and adenine can be subsequently obtained 
from ’it. This indicates the presence in the brain of ferments 
capable of attacking albumin, nucleins, and lecithin. R. V. S. 

The Effect of Alcohol on the Excitation, Conduction, and 
Recovery Processes in Nerves. Keith Lucas {J. Physiol., 1913, 

40 470 505). — After exposure to 5% alcohol, a nerve recovers 

its ’properties when replaced in Ringer’s solution. The impairment 
of induction in the nerve produced by alcohol, and the increase 
ill threshold current strength follow a parallel course. The rate ot 
conduction is much slowed, however, at a stage when the rate ot 
recovery is not slowed. This suggests that the recovery process 
which is responsible for the refractory period, is a proems different 
from the disturbance which is the basis of propagahon of the 
nervous impulse. W. U. 

The Influence of Anoxybiosie on the Disappearance of 
Glycogen from the Autonomous Organs of the Frog. Lenst 
J. Lessee {BMem. ZsUsch.. 1913. 54, 236-251).-As autonomous 
organs are designated those tissues, such as liver and muscles, in 
which action takes place when they are separated from the nerimus 
systems, and the hortnouea contained in the blood supply, i e 
author has already shown that the rate of glycogen disappearance 
from the liver after removal from the animal is greater in aummer 
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frogs than in winter frogs, and he now compara this rate when the 
organs are well supplied with oxygen (oxybiosis) and when they 
kept in a current of nitrogen (anoxybiosis). These experiments 
were of interest, as it has been found that under the influence ot 
anoxybiosis of the whole animal the rate of glycogen disappearance 
could be increased, and it was thought possible that by this means 
the behaviour of the livers from wiriter frogs could be made to 
approximate to that ot summer frogs. It was found that in the 
months of the year in which the glycogen of the liver is stable, the 
rate of disappearance is not influenced by anoxybiosis, whereas in 
the months when the glycogen is labile, anoxybiosis increases the 
rate. The experiments were carried out at the temperature of 
22 — 24°, and did not extend beyond five hours. Similar results 
were obtained with muscular tissues. S. B. S. 


Chemical smd Bio chemical Properties of the Lipoids 
Extracted from Pig’a Liver and Egg-yolk. Frederick P, 
Wilson (/. Path. Bact., 1913, 18, 60— 63).— The lipoids extraptcd 
from pig's liver and from egg-yolk differ greatly in their chemical 
(iodine value, etc.) and biochemical (anti-complementary,^ haemolytic 
powers, etc.) properties. W. D. H. 

The Thyroid Gland. XI. Walter Edmunds (/. Path. Bad, 
1913, 18, 52— 59).— The thyroid gland in dogs hinders the assimi- 
lation of sugar; the parathyroid glands favour it. W. D. H. 


Carbohydrate Metabolism in its Relation to the Thyroid 
Gland. The Effect of Thyroid Feeding on the Glycogen- 
content of the Liver and on the' Nitrogen Distribution in the 
Urine. W. Cramer and E. A. Krause {Proc. Roy. Soc., 1913, 
II, 86, 550— 560).— When rats or cats are fed on a carbohydrate- 
rich diet plus small amounts of fresh thyroid gland for two or 
three days, the liver only contains traces of glycogen. This is due 
to an inhibition of the glvcogenic function ot the liver, and not to 
increased utilisation of 'carbohydrates. There is no glycosuria. 
The distribution of the nitrogenous constituents in the uriue is 
similar to that observed after withdrawal of carbohydrates from 
the diet. W. D. H. 


Changes in the Metabolism of Animrfls After Extirpation of 
the Thyroids and Parathyroids. J. Gheeswald {Biochm. Ztitad., 
1913, 54, 159 — 160). — The author controverts the statement of 
Palaiino (this vol., i, 675) that thep is an increased phosphorus 
output after extirpation of the thyroids. He contends that there is 
rather a diminution, and the discrepancy between Paladino s results 
and those of other authors is due to the fact that the former i 
not investigate the metabolism immediately after the operation, u 
only after a prolonged period at the onset of tetany, ^ 

admitted, may produce increased phosphorus output. S. B. 
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jjjg Enzymes of the'Pituitary Body. Lucie Boetow (Biochm. 
/itsoh; 19 foUowinK ferments were found to be 
reeent : Catalase, diastase, pepsin, trypsin, peroxydase, tributyrin- 
P and urease. The following enzymes could not be detected: 
Invertase, lactase, a glycolytic ferment, and dearaidase. S. B. 8. 

Tlie Chemistry of the Mammary Gland. J. Abotu, CAMPBiiL 
(Quart. J- Bhytiol., 1913, 7, 53 — 56).— Considerable differences 
exist in the mammary gland of different animals, and even between 
different parts of the gland in the same animal. Lactose is found 
„nlv when the gland contains milk, and the amount present is thus 
a measure of the quantity of milk in the gland. The fat, on the 
other hand, is present, not only in milk, but in the secreting cells, 
and in the adipose tissue between the alveoli. W. D. H. 

The Phosphatidea of Human Placenta. III. C. Sakaki 
ijjmhm- Zeitsch., 1913, 54, 1 — 4).— From the alcohol-ether obtained 
in thh purification of the so-called jecorin by Drechsel’s method, 
a precipitate was obtained on addition of alcoholic cadmium 
chloride, part of which was soluble in ether and the other part 
insoluble. Both these products were analysed, but the results do 
not accord with any definite chemical formula. S. B. S. 

The Distribution of Phosphorus in the Placenta. 0. Sakaki 
{Siochm. Ztitich; 1913, 54, 5 — 10). — From the determination of the 
phosphorus soluble in organic solvents (light petroleum or benzene) 
the amount of lecithin was calculated as 6 8% of the dried substance. 

S. B. S. 

The Absorption of Water by the Skin of the Frog. S. S. 
Maiweli, {Atmt. J. Physiol., 1913, 32, 286 — 294). — An empty frog’s 
shin immersed in water takes up an enormous amount; this 
depends on the permeability of the skin to water, and its relative 
impermeability to salts. The assumption of vital activity " in 
this process is regarded as unnecessary. W. D. H. 

The Absolute Mechanical Efficiency of the Contraction of 
an Isolated Muscle. Abchibald V. Physiol., 1913, 46, 

43,1 — 469). — Pick’s results on the mechanical efficiency of muscular 
contraction are inaccurate; for instance, they do not take into 
account the heat-production which occurs in the period of recovery. 
The subject was re-investigated by the author's new methods; his 
apparatus, however, requires calibration for each experiment and 
each muscle used. In the sartorius, the initial process of con- 
traction consists mainly of the liberation of free potential energy, 
which is manifested as tension energy in the excited muscle; this 
can he used indifferently for the production of work or of heat; 
the efficiency of the whole process may be almost as high as 50%. 
The chemical substance possessing the free energy is the lactic acid 
precursor. W. D. H. 
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Extractives of Muscle. XV. Preseno^of Oamosine, Methyl, 
guanidine, and Carnitine in’ Horse Flesh. J. SuosoMsjgj 
(Zeitseh. physiol. Chsm., 1913, 87, 12— 20).— Horse flesh is sho,j 
contain about 0'68 gram of creatine, 0'08 grain of purine suV 
stances, 1 '82 gram of carnoeine, 018 gram of carnitine, and froj, 

O il to 0-83 gram of methylguanidine perkilograni of fresh tnnscle. 
These proportions are those observed in the ihuecles of other 
animals. E. P. a. 

The Influence of Starvation on the Creatine Content of 
Muscle. VicTOE C. Mtees and Morkis S. Fine {J. Sid . Ckm ., 
1913, 15, 283 — 304). — The creatine of rabbit’s muscle is relatively 
increased in the early part of starvation, but ^ decreased at the 
close, owing to its loss by the urine. That creatine and creatinine 
are Independent in metabolism is dissented from ; the old view 
that the creatinine is derived from muscular creatine is favoured^ 
though the proof is not yet complete. W. D. H. 

Influence of Carbohydrate Feeding on the Creatine Content 
of Muscle. Victor C. Myers and Morris S. Fine (/. Biol. Chm., 
1913, 15, 305— 310).— The effect of carbohydrate feeding on the 
creatine of rabbit’s muscles is similar to that seen in starvation. 
The decreased elimination of creatine under these conditions is 
primarily dependent on the sparing action of carbohydrate on the 
muscle proteins. V . D. H. 

The Derivatives of Ethyl Alcohol Contained in Muscle, 
Alonzo L. Taylor {J. Biol. Chtm., 1913, 15, 217 — 220),— In dogs 
which had been without food for one day, and in which the entire 
alimentary canal had been extirpated, the muscles still yielded 
alcohol iu small amounts. It could not have been derived fram 
food, and the theory is advanced that alcohol is an intermediate 
stage in the metabolism of dextrose. W. D. H. 

Chemical and Physico-chemical Properties of Liquids 
Expressed from Striated and Plain Muscle. II. Amount of 
Protein in the Juice and Kelations between the Granules 
(Myosin) Suspended and the Myoprotein Dissolved Fiimo 
Bottazzi and G. Qoagliartello R. Accad, Lincei.f 1913, [v], 22, 
ii 52-59 Compare Bottazzi, A, 1912, ii, 1192).-The granular 
substance amounts to 33—61% of the total protein of the juice. 
The total protein amounts to 5-32— 9-54%. Data regarding the 
yield, density, viscosity, total nitrogen, and ash of the juice 
obtained in different experiments and with muscle from different 
animals are also recorded. 

Presence of Succinic Acid in Meat Extract 
Meats. Hans Einbeck {Zeitseh. physiol. Chem., 1913, 87, 14D j- 
— -Succinic acid in some quantity is obtained, both from le ig 
meat extract and from fresh ox and dog flesh. It is presen in 
carniferrin fraction, and particularly in the mother liquors 
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iijjj It is not derived from the decomposition of Siegfried’s 

phosphorcamic acid. E. F. A. 

Tjoes Contain Phoephatides ? VLAmmE Njeooean 

tjjjgcitem- Zeitsch., 1913, 64, 78 — 82). — Milk was treated with 
nitydrous sodium sulphate, and the mixture was kept in a vacutftu 
^ntil free from water. The residual powder was then extracted 
various organic solvents. No phosphorus could be detected 
n these solutions, and the author draws the conclusion that phos- 
phatides are not present in milk. S. B. S. 

The Effect of Pituitary Extract on. the Secretion of Milk. 
John Hammond (Quart. J. fxpt. PhjswL, 1913, 6 , 311 — 338). — 
Tniection of pituitary extract produces an immediate action on the 
£ow of milk, which is followed by a period of decreased flow. The 
effect, however, is not muscular, nor is it effected through the rise 
of blood-pressure. Microscopic evidence points to a direct action 
on the epithelium cells which set free the milk constituents. The 
milk formed is rich in fat. The daily yield of milk is only slightly 
increased as the result of the injection. W. D. H. 

Hydrocephalus Fluid. E. Siebdrg (Zeimch. physiol Chsui., 1913, 

30 503 510). — An analysis of fluid from a case of hydrocephalus 

is given. The noteworthy points are ; (1) the absence of protein ; a 
faint reaction with Millon’s reagent indicates the presence of 
certain hydrolytic products of protein; and (2) the presence of 
certain enzymes, namely, diasta^, invertase, lipase, and enzymes 
capable of splitting glucoeides and esters. W. D, H. 

The Nature of the Depressor Substance in Dog's Urine 
and Tissues. Alonzo A. Taylor and Richard M. Pearce (/. Bid. 
Chm 1913 15, 213— 216V. — Attempts to isolate the substance failed. 

W. D. H, 

The Excretion of Formic Acid in Human Urine Under 
Normal and Pathological Conditione. P.udolf Strisowee 
{Bioehem. Zeitsch., 1913, 54, 189— 211).— The Lumic acid was 
estimated by distilling urine acidified with phosphoric acid under 
diminished pressure, collecting the distillate in excess of alkali, and 
determining the acid in this distillate after concentration by 
heating with mercuric chloride in the presence of sodium acetate. 
The mercurous chloride produced by the reduction was weighed. 
The yield of formic acid thus found is about 90% of the theoretical. 
Formic acid is found under normal conditions in the urine to the 
extent of about 13'5 milligrams daily; and the amount is not 
increased by moderate muscular activity. It does not appear to be 
influenced by the character of the diet. In many diseases the 
amount excreted is normal, as in compensated heart affections, 
carcinoma, gastric ulcer, colelithiasis, constipation, and various 
febrile conditions. It is increased, however, in uncompensated 
heart affections, in asphyxia due to work in heart affections in man, 
yol. civ. i, 4 j 
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and in animals. It is also increased in diabetes as the result 
changes in the fat metabolism. In a single case investigated 
muscular dystrophy there was also found an increased output of fts 
acid, due apparently to changes in the musculM metabolism 
Reasons are given for supposing that formic acid is a metabolism 
ploduct of fats, carbohydrates, and)proteins. S. E. g, 

Bioretion of Formic Acidin Disease. 1. Gkkenwald aod x 
Jankey {Zeitsch. physiol. GUm., 1913, 86, 511 512). — By tlip 
of the method of Dakin, Janney, and Wakeman, it is shown that 
the excretion of formic acid in the urine is increased in pneiunomij^ 
especially during the stage of resolution. Figures are also givej 
in isolated cases of other diseases, but no generalisations are possible 
from these. W, D, jj 

Substances in Urine Giving Rise to Indigotin. I, Kobjuj 
V. Stanford (Zeilsch. physiol. Client.. 1913, 87, 188—200).— Tte 
substances in human urine which give rise to indigotin arc very 
unstable. Their amount has greatly diminished in ojie to three 
hours, and they have disappeared in three to six hours. The cause 
of the decomposition is not understood; it is perliaps due to 
autoxidation. The indigotin-forming substances were obtained by 
salting-out and extraction with a mixture of ether and alcohol. 
Even under these conditions they decompose too rapidly for their 
isolation to be effected. It is considered improbable that they 
are identical with potassium indoxylsulphate. E. E. A, 


Excretion of Morphine in the Urine. Wiluelm Kiiiee vox 
Ivaufmann-Asser (Biochfm. Zeitsch., 1913, 54, 161— 173).— The 
author finds that neither the biological method of Hermaiiu and 
Straub (action on white mice) nor the chemical methnd described 
by van Ryn are suitable for the quantitative estimation of morphine 
in the urine. He describes a method devised by himself, in wliicli 
the morphine is finally extracted with chloroform, and estimated by 
means of iodoeosin. By this method it is found that larger 
quantities of the alkaloid are excreted by the kidneys than was 
formerly supposed, the amount eliminated by this channel reaebins 
during a course of constant administration of the drug. 
Seventy-two hours after the last injection in this series of experi 
ments sufficient alkaloid could be found in the liver, kidney?, and 


stomach for quantitative estimation. 


S. B. S. 


The Antagonism Between Adrenaline and AuEesthetfes on 
the Heart. Jasuus .A. Gunn ((?«or<. J. expt. Physiol., l!d,3, 7, 
75—86). — Using the perfusion method on the heart of cat or rabbit 
it was found that adrenaline can antagonise a concentration ol 
chloroform which enfeebles the beat, but uot such a concentiatioii 
as arrests it. In the case of chloral the antagonism of adreiialiBe 
is greater, and the latter drug will set a heart going wliici i? 
completely arrested by chloral. Adrenaline is also antagonis ic o 
m,any other substances which weaken cardiac activity. 
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fUthiiii® contractions which ^ adrenaline arouses in a quiescent 
heart are independent of intrinsic motor ganglia. W. D. H. 

pharmacological Testing of Sulphuric Acid. Esters of 
Atropina Scopolamine. Paul Tbenhele.nburg (Anh, ex-pt. 
Path. I'ka/rm., 1913, 73, 118 — 138). — By ihe esterifiialion of tfce 
alcoholic hydroxyl of alkaloids of the atropine group with sulphuric 
the intramolecular salt formation with the nitrogen of the 
tropins or scopolamine causes a marked weakening of their affinity 
for the endings of the vagus nerve. In most cases the stimulating 
action on the nervous system is increased. The toxicity is not 
altered as a rule. The esters of the atrppine group stimulate the 
respiratory centre very strongly ; this may be useful therapeutically. 
The scopolamine ester does not possess this property. W. D. H. 

Creatine Formation in the Animal Kingdom. Creatine 
Formation from Betaine and Choline. Otto Rieser (Zeiisch. 
physioi C/iBPi't 1913, 80, 415 453). — -Phis paper contains a very 
useful resume of recent work on the subject. The experiments 
recorded deal with the effect of the. administration of betaine and 
choline (by mouth or hypodermically) on the amount of creatine 
in the muscles, and creatinine in the urine. In some cases the 
material was mixed with surviving muscle. Although in a certain 
number of cases creatine or creatinine, as the case may be, was 
increased, the conclusion is drawn that there is no certain proof 
that betaine or choline leads' to creatine formation. W. D. H. 

The Pate of Cocaine and Bcgonine in the Organism. 
Sl'i-EijiaN Kif.lTWACQDANi (BiocUm. Zeitsck, 1913, 54. 83— i)l),_ 
Cocaine is excreted, after administration to rabbits, in the urine 
ill amounts which can be quantitatively estimated. For this 
piupose the urine is extracted by benzene or ether, and the amount 
of alkaloid thus obtained is estimated by Gordin's method. By 
long-continued administration of the drug, the amount excreted 
cacli day in the urine gradually increases. No destruction of 
locaiue, when kept in contact with living tissue, could be detected. 
Ecgouine is also e.xcreted in the urine; for the purposes of detection 
he urine was evaporated to dryness and treated with methyl 
ik'iihol and hydrochloric acid; the alkaloid after conversion into its 
netliyl ester can be e.xtracted by ether. S. B. S. 

The Influence of Lecithin on the Action of Drugs. David M. 

(lliochf.m. ZeiUch., 1913,54, 16-2fi t'orapare Han^clllnil)t, 
Ins voL, i, 796). — A summary is given of earlier experiments on 
he combined action of lecithin and various drugs on frogs, in 
fhich it is shown that witliiii certain limits the lecithin diminishes 
he action of the drug, whereas within higher limits it increases it. 

II the cases of phosphorus and phenol poisoning, an increase only 
toxic effect was observed. In doses of O'OOlo to 0’003 gram 
ecithiii markedly increases the toxic action of ricin on frogs. Doses 

ether magnitudes cause a two-fold action. During the first ten 

4 y 2 
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or eleven days they increase the toxic action, but afterwards tie 
ricin effects begin to weaken. The general condition of the aniaaij 
employed is not without effect. S. B, g 

Is the Pressor Effect of Pituitrin Due to Adrenal 
Stimulation 1 R. G. Hoskins and Clayton McPeek (Amer. ./, /'/.js,,; 
1913, 32 , 241— 244).— The experiments recorded show that the 
answer to the question is in the negative, W. D. H, 

Pharmacological Notice Concerning Two New Derivatives o( 

Santonin, a- and /3-Santouan (a- and ^-Tetrahydro.santonin), 
E. SiKBuao (diem. Zeit., 1913, 37, -945 946). Pharm icoloj;ita| 

experiments with a- and (8-sodium tetrahydrosantonate (Wienhaus 
and von Oettingen, this vol., i, 474) show that they are not cramp 
poisons, neither do they act as vermicides. The reduction of the 
ethylene Unking in santonin thus destroys its specific properties. 

T. S. P. 

p-Hydroxy-(3 phenylethylamine, the Poison in the Salivary 
Gland of Cephalopods. Martin Henze ( Zeilach . physiol CIm ., 
1913, 87, 51— 58).— -p-Hydroxy-B-phenylethylamino is shown to be 
the only poisonous constituent of the saliva of the octopus. This 
base, which had previously been obtained by Barger and Dale 
from ergot (A., 1909, ii, 689), is thus, like adrenaline, the product 
of metabolism in a gland. E, F. A. 


Chemistry of Vegetable Physiology and Agriculture, 


The Resistance of Spores to Heating in Anhydrous Fluids 
Buoh as Glycerol and Similar Substances. Howahd Bciloci 
U Ilwiene, 1913, 13, 16.8-177).— flie method at piesenl in use lor 
the sterilisation of glycerol or oil are quite inadequate; the heating 
of these fluids has no greater effect than the same temperature in 
the air. To sterilise these fluids, a temperature of liO for half an 
hour or 130°' for ten to fitteen minutes is necessary. W. U. a. 

Bacterial Metabolism. XI. Estimation 
in cultures of Certain Bacteria. Artiiuh 
Ahtiiuk W. Walker (/, Bid. Cht.m.. 1913, i i „ tn 

nitrogen estimated by Folin’s method is probably ° 

urea In bacteria the main nitrogenous t 

holism is ammonia. The urea nitrogen in the culture flmd doe.^ 

alter. 

Bacterial Metabolism. XIII-XXX^ Artuuk h 
Alexa.nder a. Day, and Arthur W. Walker ( - ^ 

Soc., 1913, 35, 1201— 1249).— An investigation of th 
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j,f utilisable carbohydrate on the metabolism of protein and 
protein derivatives by bacteria. The media used consisted of a 
broth containing meat juice and peptone, and a mixture 
Jf the same broth with 1% of dextrose. Four flasks of the sugar- 
tree and of the sugar-containing broths were inoculated with the 
desired organism and incubated at 37°, the progress of the action 
heiog followed by examination of the contents of the flasks over a 
period of nine days. Determinations were made of the free 
^monia, the total nitrogen, the acidity resulting on the addition 
of formaldehyde, and the acidity or alkalinity of the liquid, using 
alizarin, neutral red, and phenolphthalein as indicators. 

Seventeen groups of bacteria were submitted to examination, and 
the results are tabulated in the original. D, p, ’t 

Disinfecting Value of Mercuric Oxycyanide and of Mercuric 
Oxyoyanide Containing Mercuric Cyanide. H. KOhl (Ard. 
Pharm.. 1913, 251, 340 — 349). — In general, a solution of a poison at 
extreme dilution promotes tbe growth of lower vegetable organ- 
isms; at a definite, greater concentration of the poison, the mnlti- 
plicstion of the organisms is retarded, whilst at still greater concen- 
trations the poison exerts its lethal 'action. The author has exam- 
ined the action on Bacillus coli of two samples of mercuric oxy- 
cyanide, one practically pure (99%), the other containing 33'3% of 
o.xycyaaido and 66'6% of mercuric cyanide. At concentrations of 
1 in 200,000 to 1 in 400,000 it is found that solutions of both 
samples approximately double the rate of growth of the bacilli. 

The retarding action of the two disinfectants on the growth of 
organisms is shown in two ways. Milk coagulates when it contains 
0'0005% of either of the two samples, but does not do so when the 
amount of the , poison is increased to 0'005%. In the second set 
of experimenta, urine containing O'Ol — 0'2% of either of the 
poisons remains unchanged under the conditions in which the 
urine alone becomes turbid and evolves ammonia, 

Experiments on pure cultures of Biaphylococcus pyogenes, on 
raw milk, on tuberculous milk, and on the contents of the stomach 
and of the intestines and on the brains of a decomposed corpse lead 
to the astonishing result that there is no appreciable difference in 
the bactericidal value of the two samples under examination. 
Another series of comparative experiments shows that the disin- 
fecting value of mercuric oxycyanide is almost equalled by that 
of a mixture of the oxycyanide and sodium chloride containing 
33 ' 3 % of the latter. A fuller treatment of the subject is promised; 
at present the author is of opinion that the sodium chloride, 
as a disinfectant, slightly active accentuates the bactericidal value 
of the mercuric oxycyanide by promoting the absorption of the 
latter substance by the protoplasm. C. S. 

Biochemical Eeactiona of Diphtheria-like Organisms. 
niNE(./. PoM. Bact., 1913, 18. 75— 80k-The chief point 
urged is that the diphtheria-like bacilli, B. diphtheriae, alont 
gives acid with dextrose and dextrin, and not with sucrose. 

W. D. H 
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The Inhibition of the ObolerarRed Reaction by Oertaia 
Nitrite-destroying Organisms, and on the Mutual 
of B. dysenterise (Flexner) and V. oholer® when Grown 
together. W. J. Logie (X 1913, 13, 162--167).— Csitai^ 

nitrite-destroying organisms when grown along with V . chokrag 
prevent the appearance of the chijilera-red reaction. Thie is 
due to the non-formation of nitrite, hut to its rapid destruction by 
the nitrite-destroying organisms. There are, on the other hand, 
certain nitrite-destroying organisms which fail to prevent the 
cholera-red reaction. In the case of B. dystntcTine the failure to 
prevent the cholera-red reaction is due to an inhibition of the 
growth of both organisms when grown together. W, D. H. 

Spore-producing Bacillus lactis fennentens, a Pennent 
Producing Butylene Glycol from Lactose. Ruot (Compt. nay 
1913, 157, 297— 2^^).~BaciIlus lactis fermentens is a very niohilel 
anaerobic bacillus, which produces spores after three days on gelosj 
at 30°, which resist a temperature of 90° for five minutes, nd 
can be heated at 100° for half a minute without being killed. It 
ferments dextrose, sucrose, lactose, mannitol, and glycerol, the 
products from the sugars being carbon dioxide, hydrogen, alcohol, 
butylene jSy-glycol, acetylmethylcarbinol, and formic and acetic 
acids, no lactic or succinic acids being found. The fermentation of 
milk by this bacillus is very rapid, the products being as above, 

W. G, 


Isolation of B. typhosus from Fseces by means of Brilliant 
Green. C. H. Browning, W. Giluan, and T. J. Mackie (J. Pali 
BacL, 1913, 18, 146— -148). — The method deecribcd is based on the 
observation that brilliantrgreen exerts a much more marked inhibi- 
tory effect on B. coh than on B. lyphos'is. \Y. D. H, 


Bactericidal Action and Chemical Constitution with Special 
Reference to Basic Benzene Derivatives. C. H. Browniso and 
W. Gilman (J. Path. Boot., 1913. 18, 144 — 1461. — StapJiykcO'm 
annus and B. anihracis are more aiisccptible to basic benzene derivatives 
than are organisms of the Coli group. It is not possible to differ- 
entiate generally that gram-positive organisms arc susceptible, and 
gram-negative organisms are not susceptible to crystal-violet. 
Salts of the heavy metals do not act less powerfully on the coli- 
typhoid group than on S. aurrns and B. anlhrnr>-. Preliminary 
details are given of the effects of substituting radicles in benzene 
derivatives on their bactericidal power; and on the cITert of sennii 
on bactericidal action. '' ■ D. H. 


Influence of Ozone on Yeast and Bacteria. Carl ^1. Xoiv.ik 
{J. Ind. Eng. Chsm., 1913, 5, 668).— Results of experiments ivitb 
bottom-fermentation yeast showed tliat ozonisalion is not only of 
value in freeing the yeast from objectionable organisms wliicli ari 
susceptible to the action of ozone to a larger degree than the yeas 
itself, but also in eliminating the weakened cells and stjmulatag 
the fermentative power of the surviving ones. I’ ° 
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fluenoe of Mineral Salts on Alcoholic Fermentation, 
f jijn and Bismuth. Maeius Emmanuel Pozzi-Escot (BvU. 
Mm Suer. Diei., 1913, 31, 49 — 53). — Stannous chloride even 

■ ’ .11 j*._ XT A . 1 i; 


Amounts retards fermentation. Yeast can be acclimatised 
to ferment well in presence of considerably more stannous 


111 
so as 


?i vie than will retard fermentation with ordinary yeast; tbe 
°t however, rapidly degenerates. Stannic chloride is much more 
Ltic’than stannous chloride. 

^”wlth regard to bismuth, the basic nitrate, with which Gtimel 
■ ort favourable results, is quite insoluble when washed with 

“ N. H. J. M. 

;,ot water. 

The Enrichment of the Invertase Content of Living Yeasts. 

Meisenheimee, Stefan Gahbakjav, and L. Semper (Biochem. 

F '/ A 1913, 54, 122—154). — ^The effect of allowing various yeasts 
t remain in contact with various sugars on their content in inver- 
t e was investigated. It was found that the amount largely 
creased by this treatment. Large quantities^ of the organism 
were allowed to remain for one to two days in sucrose solutions, 
which were' then cooled on ice, and poured off, A portion of the 
veast was then removed, the juice expressed and treated with 
cetone The invertase reaction constant of this preparation was 
then determined. The main portion of the yeast was again treated 
in a similar way, and the reaction constant of a portion also deter- 
mined- the main bulk was again treated with sugar, and these 
processes repeated until the yeast was exhausted. During these 
successive treatments the invertase content increased, although the 
ivmase content diminished. The relative influence of various sugars 
(i'ti the increase of invertase content was also investigated. In the 
m.iiovity of cases, the yeasts were allowed to grow in a Lindner 
solution, to which was added the various sugars. It was found 
that in most of the experiments invert sugar and lEcvulose caused a • 
larger increase in the invertase than dextrose or sucrose. The 
Isvulcse was generally more effective than the invert, sugar, and 
the sucrose slightly more effective than dextrose. The results may 
possibly be explained on the assumption that a IsvulosMn-yertase 
combination is somewhat more stable than the combination of 
invertase with other sugars, and the ferment is thereby more 
ffficientlv guarded against change during the autolysis of the yeast. 

S. B. S. 

he Dominance of Roquefort Mould in Cheese. Chaeles 
OM and .Tamks N. Currie (/. Biol. Chem., 1913, 15, 249 — 258). — 
he low percentage of oxygen in the open spaces within the cheeM 
accounts for the dominant activity of PeuirilUum. roqueforte in 
Roquefort and similar cheese. Gas analyses from cultures of 
various kinds of moulds are presented, W. D. H. 

Phenomena of Imbibition in the Seeds of Avena sativa. 

1. Plate {Atti R. Accad. Lincti, 1913, [v], 22, ii, 133 — 140). — 
From experiments with solutions of potassium, sodium, barium, 
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and calcium hydroxides, and of hydrochloric, nitric, sulphuric, 
phosphoric acids, the author finds that both cation and anion havj 
specific functions in regard to this phenomenon. _ The solutiouj 
accelerate germination, and considerable concentrations do not spoj] 
germination, but even favour it. R. V. g 


OompoundB Obtained from Plant Seeds by the Methods for 
Extracting Lecithin. IV. Peas, Larch, Bice. Georg 
{^Ztitsch. physiol. Chem., 1913, 86, 407 — 414). Peas contain ratlgp 
over 1% of lecithin. This yielded galactose on acid hydrolysis and 
colamine when hydrolysed with barium hydroxide. 

The lecithin from larch seeds contained about 3-3% of phos- 
phorus, 0'75% of nitrogen, and 4% of galactose. 

Rice which had not been deprived of the husk yielded a lecithin 
compound having the properties of a cerebroside. E. P. A, 

Distribution of Carboxylase in Plants. W. Zaleski (&,. 
dtvi. hot. Ges., 1913, 31, 349— 353).— Carboxylase was found in 
various seeds, such as peas, lupines, Vicia Faha, wheat, and maize, 
in etiolated seedlings, and in moulds. 

Although anaerobic, carboxylase is active in presence of oxygen; 
and some of these substances decompose pyruvic acid equally well 
in air and in hydrogen. Some, however, such as ripening pea seeds, 
fail to decompose pyruvic acid in presence of air, whilst they ate 
very active in a vacuum. The stem points of Vtcm Faha decompose 
pyruvic acid in presence of air if previously extracted with methvl 
alcohol. N. H. J. II, 


Chemical Composition of Cooked Vegetable Poods, 
Katuarine I. WiT-LiAMs {J. Iwl. Eoy. Chem.i 1913, 5, 653—656).— 
Analyses of cooked vegetables, cereals, and leguminous seeds, etc,, 
are recorded (compare P., 1903, 19, 26). W. P. S. 

Chlorophyll Assimilation. K. vox Kohosy [Zei'seh. yhi/ml Ckni, 
1913, 86, 368 — 383). — In ac.acia leaves immersed in nutritive fluids 
the assimilation of starch and sugar was about 10%, but the fat in 
the leaves was not increased. W. D. H. 


Composition of the Fruit and Seeds of Adausonia digitata 
Russell George Pei.lv (•/. Soc. Chevi. InJ., 1913, 32, 778--"dJ), 
—The seeds of the baobab tree {Adamonia diyiiata) consist of a 
very tough husk enclosing a soft, oily kernel, devoid of starcb. 
Analysis gave, in percentages: moisture, 12'1; ash, 3'o; oil, 116; 
protein (total nitrogen multiplied by 6’25), 11'2; fibre, 22 5; carbo- 
hydrates (by difference), 39-1. The ash of the kernels coifiamed: 
potash, 31-0; soda, 7-2; and phosphoric acid, 34-2%. The oil 
as extracted by light petroleum had D,'- 0'915, saponification va ue, 
190'5— 191-7, and iodine value (Hubl, seventeen hours), 
76-7— 77-8. The seeds are free from alkaloids and cyanogenetic 

glucosideSu^^ pulp gave: moisture, 15-16%; ash, 4-76-6-10%; 
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natter soluble in alcobol, 16‘7 — 18‘7%. The ash consisted largely 
f alkali carbonates, and contained: silica, 4-74; lime, 8 - 88 ; 
"otash, 48'90; soda, 4'20; and phosphoric acid, T08%. The 
Ljp consisted largely of pectous matter. The free acid extracted 
F alcohol was found to be citric acid; no indications of 
tartaric acid were obtained, but small amounts of malic acid moy 
1,0 present. The pulp also contains an acid or acids of the pectic 
tnoe possibly present as acid potassium salts and insoluble in 

Sol T. S. P. 

Application of the Biochemical Method to the Detection of 
Sucrose and GHucoeidea in Certain Erigacese. Emile Bourquelot 
(M ile.) A. Fichtenholz (J. Pkann. Chim., 1913, [vii]. 8 , 
158 — 164).— The presence of sucrose, of a 8 -glucoside which is 
hvdrolysed by emulain, and of invertase and emulsin is demon- 
strated in Arbutus unedo, Arbutus Menziezii, Azalea mollis, Calluna 
tidtjai'is, Kaluiia latifolia, and Vacinium myrtillus. E. F. A. 

Plant Chemistry. P. Q. Keegan {Chem. News, 1913, 108, 
81—62. Compare A., 1912, ii, 1085). — A. brief resume and discus- 
sion of our present knowledge of the occurrence and composition 
of the bitter principles, fat-oils, and o.xydases in plants, special 
reference being made to analyses of the bearberry (Arbutus uva- 
ursi). W. 6. 

The Nature of the Sugar Pound in the Tuber of Arrowhead. 
K. Mitake {/. Biol. Chem., 1913, 15, 2'21 — 229). — Dextrose, 
IsEVulose, and^ sucrose were found; galactose and rafBnose are 
doubtful; maltose, pentose, and mannose are absent. W. D. H. 

Capoo Seeds and Capoc Oil. Hekuann Matthes and Heinrich 
Holtz (4rcA. PAarrn., 1913, 251, 376 — 396). — Oapoc seels, obtained 
from Eriodendron anfractuosum and other trees and plants allied 
to the gossypum, contain 7'5% of water, 25'6% of fatty oil, and 
3'6% of ash; the last consists essentially of potassium phosphate, 
and contains also considerable quantities of calcium, magnesium, 
and sulphuric acid. Capoc oil, which is expressed from the seeds, 
is a pale yellow, viscous liquid, liaving a faint, pleasant odour and 
taste; after long keeping it deposits solid constituents. It resembles 
cotton-seed oil, with which it is often adulterated. The oil has 
0’9218, 71*^ 1’4630, and is optically inactive. It has iodine 
number 88'7 (93’3) [the niunbers in brackets are the values given 
by a capoc oil extracted from the seeds by petroleum], acid luunber 
21'6 (3’4 — 4'6), saponification number 192’3 (196'3), Reichert- 
MeissI value 0 8, and Polenske value O' 14 — 0'34. The m. p. of 
the fatty acids (Hebner’s method) is 34 — 35° and the solidifying 
point 28 — 30°, the values of the in. p. and of the solidifying point 
being 36° and 31 — 32° respectively after the acids liave been freed 
from phytosterol. The very high m. p. of the fatty acids serves to 
identify capoc oil in the presence of other oils, as also do Halphen’s 
reaction Milliau’s modification of Beochi’s reaction, and the nitric 
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acid test. The behaviour of the oil with Welman’s, ferger s, 
Kreis^a reagents, and in the elaidic awd test is also described. Capoj. 
oil is a drying oil, but does not become hard even after four mouth’ 

^cr^roil consists essentially of the triglycerides of palmitic, oleie 
and linolic acids. The fatty adds ^re 26—28% palmitic acid md 

72 74% liquid acids (40% linolic acid and 60% oleic acid); volatile 

acids are present only in small quantity. The oil contains 104X of 
unsaponifiahle matter. 

The crude phytosterol obtained from the oil contains 74% „( 
reddish-brown, slightly dextrorotatory liquid constituents (iodine 
number 74-7), and 26% of a solid phytasierol, m. p. l 3 jo^ 
lal — 29'97° in alcohol and ether (acetate, m. p. 126°, needles). 

, C. 8. 


Presence of Quinine in the Seed of Cinchona Ledgeriana 
(Moens). P. viK Lsbrsum (Proc. K. Akad. Wetemeh. Amslerdan, 
1913 16 , 153— 155).— In order to investigate the formation of 
quinine in Cinchona the author has examined the seeds of 
C. Ledgeriana. The finely powdered seed was first extracted ivitli 
light petroleum, which removed a pale green oil, D’* 0 930, 
[olf - 26°, which formed 18-6% of the material, and then digested 
with lime and sodium hydroxide and extracted with benzene. The 
total alhaloid so obtained (about 0-38% of the dry seed) vas 
purified, and finally concentrated as the hydrochloride on a niicio- 
scope slide, when quinine was detected by the herapathitc reaction 
(compare A., 190.5, ii, 620'). J' C’ W' 


The Availability of dlucoeamioe Hydrochloride as a Source 
of Nitrogen for the Nutrition of Maize (Zea Mays) and 
Beane (Phaseolue multiflorue). Makstox Lovell IIamlis (/ 
4m«r Chen. Soc., 1913, 35. 1046-10)9). -When, for the purprs? nf 
comparison, the above-named plants were grown in an onhiiirv 
culture solution, in a nitrogen-free solution and in a solution coa- 
taiiiiuv aUicosamine hydrochloride as the sole source ot iiitiogeiL 
it was’ invariably found that the glucosanuiie had a deleterious 

effect, and caused withering. 

It is evident, therefore, that niidor the conditions of tne e.'ipeii- 
ment, glucosamine cannot be utilised as a source of ndrogen lor 
nutrition. 


A New Species of Prostanthera and its Essential Oil. 
R.T. Baker and Hesby G, Suits (J. Roy 
1913 46 103 — 110).— The stalks and leaves of the nev t 
which the name Prmlonihem cineoUfrra is projiosed, vie d d i j 
of a yelloA^oil, which rapidly darkens on exposure ° ''S ' ■ 

crude oil hfs 0-9204, 1 -4711, and is ap'uWo 'u 1 < ' 

70% alcohol After removal of phenols and aldehydes, th 
oil has D« 0-9199; 1-4706, »n +4-l°- """f, .t|, 

ester i free acid -9-9 by boiling and 8-5 by cold '"‘P'’"'''."" p 
two hours’ contact ; saponification number after acetylation 3 1 
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boiling, 18-3 by cold saponification. B is probable that the prin- 
cipal ester in the oil of thu plant is geranyl acetate, constituting 
j-9% of the crude oil. The isolation of geraniol was not, however 
practicable owing to the small quantity of oil obtainable The 
pleiiols present constitute 0;65% of the oil, and are composed of 
c^arvacrol and thymol. Cuminaldehyde is present to the extent »f 
0'U2%. 

The mam constituents of the oil are cineole (61 per cent.) and 
cymeiie. A small quantity of a dextrorotatory terpene, probably 
piiicne, is also present, whilst, by the action of alcoholic potassium 
Lydroxide on the portion of the oil boiling above 224°, a substance 
is obtained which is poMibly a sesquiterpene, but the amount of 
v;-hich is insufficient for identification. jj 

Condition of Soil Phosphoric Acid Insoluble in Hydrochloric 

Acid. William H. Far (J, Ind. Eng. Chem., 1913, 5, 664 665) 

Whilst it is probable that soils may contain small quantities of 
phosphoric acid compounds which are not soluble in bvdrocbloric 
acid, mineralogical analyses have shown tbat a very large number 
of soils contain apatite (a soluble phosphate) enclosed in quartz 
grains. The quartz acts as a protective coating, and the phosphate 
is apparently insoluble in hydrochloric acid. W. P. S. 


Organic Soil Constituents in their Relation to Soil Fertility. 
Oswald Schbeinee {Eighth Inter. Cong. App. Chem., 1913 Ifi' 
231-245).— In water-culture experiments with wheat, it was 
ihown that creatinine, creatine, hypoxanthine, arginine, liistidine 
ind nucleic acid are all assimilated, both when supplied as the only 
iource of nitrogen and in presence of nitrate. When nitrates are 
ireaent in addition to the organic compounds, there is a decrease 
n the amount of nitrate assimilated as compared with tlie amount 
jhea nitrate alone is supplied. The lowest decrease iu nitrate 
ibsorbed was 17% with creatine, and the highest, 45%, with hypo- 
isnthine. Further experimenU on the effect of histidine, creatimne 
md asparagine, used singly and together, showed increased growth 
nth the single substances, in the order as given ; and a further 
iicrease when all were present simultaneously, although the amount 
,f nitrogen supplied was the same. ’ N. H. J. M. 


Organic Phosphorus in the Soil. Jouk Stewart (Eighth ftUer 
-ong. App. Chem., 1912, 15 , 273-.300).-The Crxndeau method for 
stimatiug organic phosphorus in soils gives somewhat low results 
mce some of the phosphorus dissolves in the acid, and some remains 
:ndisso ved after treatment with alkali. The method is, however, 
Q9 ot the best hitherto proposed. 

Zn! 1 l“ of humus are organically combined, 

xcept the small amount m .-olloidal form. 

organic matter of soils interacts with the phosphates 
IinsnlmZ ^ Pjo^uof'on of various organic compounds containing 
liosDhatr, ’'"l ^‘Serent bases. Acid and basic mineral 
P - are probably found as intermediate products. 
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Barium chloride, magnesia mixture (both in alkaline solution,! 
phenylhydrazine in faintly acid solution, and ammonium hydtoxii' 
in presence of sufficient iron or aluminium, repreoipitate inorjan * 
phosphorus quantitatively in presence of organic matter, in aoa' 
cases at least. No precipitate is formed in absence of ortnm' 
matter. I N. H. J.t 

Biochemical Factors in Soils. Michael X. Sullivax 
Inter. Cong. Appl. CAsm., 1912, 16, 305 — 312). — The oxidising 
of soils, as indicated by aloin, is greater in productive than in ^ 
productive soils, and in surface soils as compared with subsoil. 
The catalytic power of soils shows similar differences. 

It is evident from the presence of such compounds as histidine 
arginine, and cytosine, that soils contain enzymes, either intra- or 
extra-cellular. No soil extract has hitherto been found to contain 
diastatic, inverting, lipolytic, proteolytic, oxidising, or catalysine 
enzymes; and it has been found that when diastase is added to 
soil it is either fixed or destroyed in a few days. 

The oxidising and catalysing powers of soils are probably dus 
to the inorganic and organic substances rather than to enzymes" 
Both properties are retained for years by air-dried soils. Mjnj 
substances present in soils result from the metabolism of micro, 
organisms. In mould cultures, fatty acids, especially oleic and 
palmitic acids, purine bases, such as guanine, adenine, and hypo, 
xanthine, histidine, and probably thymine, are present. 

N. H. J, M. 

Increasing the Manurial Action of Cyanamide under the 
Influence of Ferric Oxide. Aluebt Stutzer {Eighth Inter. Cotij. 
App. Chem., 1912, 15, 3ul — 304). — The re.solts of pot (-xperimrati 
with oats grown in sandy loam showed that the manurial value 
of cyanamide is increased by addition of molasses, owing to the 
increased production of carbon dioxide in the soil. 

In further experiments, it was found that addition of ferric oxide, 
in the form of bog ore, greatly increased the yield of oats. It was 
found that ferric oxide accelerates the production of carbamide 
from cyanamide, and there maybe a stimulating action in addition. 

As a rule, 50 kilos, of bog ore per hectare will suffice. 

N. H. J. M. 

Boron as Catalytic Manure. Hexri Agulhon I Eighth hda. 
Cong. Af.p. Chem.. 1912, 15, 9). — In pot exfierinn-n’,'; with peu. 
haricots, beet, and radish, the yields were increased by boric acid 
up to 34%. In field experiments with oats, the yield was increased 
by 54% when 1'5 kilo, of boric acid per hectare was applied. 
Applications of 20 — 50 kilos, were found to be too much for wheat, 
oats, maize, lucerne, peas, colza, and lupines; the yields, weislied 
fresh, were frequentlv incre.ased without any gain in drv matter. 

N. H. J. M. 
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fonstancy of the Refraction Equivalents. Karl ton Adwbbs 
A Fritz Eibeslohe {Zeitich. phyiihU. CKem., 1913, 83, 429—441 ). — 
fii authors have re-determined the refraction equivalents for the 
toM carbon, hydrogen, and oxygen, and for the methylene group, 
* nff carefully purified substances. They show that for practical 
'^rooses the values are constant, although strictly this is not the 
^ " Constitutive influences make themselves noticeable to a slight 
'^•tent Thus, in the case of the cpcioparaffins, it is shown that the 
°ntrance of a methylene group raises the refraction equivalent; this 
increase is noticeable in every case except when the methyl groups 
are in the jem-position. Thus, for the substances cyclohexane, 
Lfhvlci/clohexane, 1 : 4-dimethylcyclohexane, and 1 : 3 ; 5-trimethyl- 
Sexane, the values are H. : 4-597, 4-620, 4-638, 4-644. The 
I • 2-derivative3 give lower values than the 1 : 3, and these lower 
than the 1 : 4, whereas the pcm-compounds give still lower values. 

J. P. S. 

Further Remarks on a Formula for the Index of Refraction 
of Binary Mixtures. FRiokaic Schwers (Atti R. Accad. Liimi, 
1913, [v], 22, i, 513 — 517. Compare this vol., ii, 453).— Polemical. 
A further reply to Mazzucchelli (this vol., ii, 165). R. V. S. 

Character of the Double Refraction of Pleochroio Liquid 
Crystals. Daniel Vorlandeb and M. E. Huth (Zeittck. physikal. 
Chm., 1913, 83, 424—429. Compare A., 1906, ii, 337 ; 1908, ii, 88 ; 
1911, ii, 165; also Dorn, A., 1910, ii, 809).— The authors have 
examined the double refraction of a number of substances forming 
liquid crystals, and in most cases it is shown that two or more liqmd 
rystal forms exist. The change of one form to another by heating 
tid cooling is indicated diagrammatically. Thus, for the active 
myl ester of p-anisylideneamiuo-o-metbylcinnamic acid, the changes 
le : 

Amorph. liquid — Cryst. liquid II -e — Cryst solid I. 

I .. 

Cryst. liquid I — vCryst. liquid II — >-Cry8t. solid II. 
Crystalline liquids I and II are pleochroic. 

Active amyl ester of p-ethoxyhenzylideneamino-a-ethylcinnamic 
icid gives the changes ; 

Amorph. liquid < — Cryst. solid. 

.i . \ . . ^ 

Cryst. liquid I — >-Cryst. liquid II— Cryst. liquid III. 
Crystalline liquids I and II are pleochroic. 

VOL, CIV, ii, 
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Active amyl ester of p-ethoxybenzylideneamino-o-methylciviujjj' 
acid gives the changes: 

Amorph. liquid^Cryst. liquid II;i^:Cryst. liquid IZ^Solid 

' ' / 

Cryst. liquid III 

Crystalline liquids I and II are pleocliroic. 

Choleateryl chloride gives the changes ; 

Amorph. liquid -C — Cryst. solid 

t 

1 . 

Cryst. liquid I — >• Cryst. liquid II. 


Crystalline liquids I and II are pleocliroic. From the examinatio 
of the double refraction the authors are able to conhrm the result 
of Vorlander {loc. cit.) that the double refraction is negative h 
those cases where two pleochroic liquid crystal phases are founj fj; 
the same substance. J, j 


Ma.gnetio Birefraction of Liquid Mixtures. A, Conos mi 
Henri Mouton {Cmnpi. rend., 1913, 156, 1456 — 1459. Coiicar, 
this vol., ii, 288). — The law of additivity cannot be rigoroiilj 
applied to the magnetic birefraction of a mixture of 
Nitrobenzene, when diluted with inactive liquids, such as carboi 
tetrachloride or alcohol, gives values far below the calculated 
whereas a-bromonaphthalene similarly diluted gives values above 
those calculated. A mixture of equal volumes of nitrobenzeae iij 
a-bromonaphthalene gives values fairly closely in accord with tbon 
calculated. tV. G. 


The Goldstein Method of Producing Fundamental Spectra 
and the Spectra of Air, Nitrogen, and Oxygen in 
Qeissler Tubes. Joseph Schaebach {Zeitsch. wise. holKhu,, 
1913, 12 , 145 — 205. Compare Goldstein, A., 1910, ii, 669).— Th 
object of the present paper is to control the work of Goldsteii 
(loc. cit.) with regard to the spectra of salts in Geissler tubei. It 
was necessary before this could he done that the spectra of air, 
oxygen, and nitrogen should be determined. The author hsBtiere- 
fore determined the spectra of air, oxygen, and nitrogen in Geissler 
tubes, and also the spark spectra of air, using aluminium poles. Tin 
measurements were made by means of a concave Rowland gratia; 
of 1‘80 metre radius of curvature, and the spectra photographed, 
It is shown that lines appear in spark spectrum of air which are 
not to be found in the spectrum from the Geissler tube, and vice 
versa; also many lines are found strengthened in the Geissler tube, 
whilst the strengthening of tube lines in the spark is rarely found. 
The second part of the paper deals with the spectra of cssira 
bromide, potassium chloride; fluoride, iodide and bromide, sodim 
chloride, bromide, iodide and fluoride, lithium chloride, broniMe 
and iodide, barium chloride, and silver nitrate in Geissler tub* 
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A 3000 and x5900. The measurements were made in the 
'*iie manner as Goldstein’s, but the results differ from his in essen- 
tal points. The air lines are to be found in all the spectra, and the 
' Ul and non-metal lines are not new, but correspond with hitherto 
"'Lsured lines of these elements. The lines termed by Goldstein 
fundamental Spectrum ” lines therefore do not exist under Ae 
onditions of these experiments. Tables of all the wave-lengths 
f asured are given, and these are compared with the values of 

other observers. J. F. S. 

The Origin of Banda in the Spectrum of Active Nitrogen, 
p Pekoival Lewis (Phil. Mag., l‘Jl3, [vij, 25, 826—8:12. Compare 
I 1900, ii, 703; also Strutt and Fowler, A., 1911, ii, 678).— The 
author shows that with approximately pure nitrogen the spectrum 
of the third group of nitrogen bands could not be obtained in 
any circumstances, but when a small percentage of oxygen was 
Admitted they invariably appeared when the discharge was weak, 
ind in addition the ^-group of Strutt and Fowler also appeared 
chenever the third group was present. In studying the after-glow, 
t was seen that the spectrum contained every band observed by 
krutt and Fowler, as well as the “ fourth positive group of bands ” 
irst observed by the author and Strutt and Fowler, The fourth 
loaitive group bands are only found in the spectrum of the discharge 
rhich produces the after-glow, and not in the spectrum of the after- 
low itself. A series of photographs of the spectra are given, and 
rom these it appears that the second group of bands belong entirely 

0 the discharge and not to the after-glow, whilst the third group 

nd the ^-groups are relatively more intense in the after-glow. The 
uthor doubts whether pure nitrogen has ever been used in the 
Fork on nitrogen spectra. J. F. S. 

An Undescribed SpectrumlProbablyjBelonging to Helium. 
IcoEN Goldstein (Ber. Dtul. phyaikal. Ges., 1913, 15, 402 — 412), — 
he author describes a spectrum which he has observed with helium 
lawn from many sources. The spectrum is best seen and photo- 
raphed in an " end on ” tube which has a wide cross section, 
etails and photographs are given of the spectrum obtained in a 

1 uim. wide tube at pressures of 30 — 50 mm., using a condenser 

: spark gap in the circuit. The spectrum appears to have the 
me relationship to the series spectrum that the second hydrogen 
lectrum has to the hydrogen series spectrum. J. F. S. 

Electric Behaviour of Certain Vapoure with Banded 
bsorption. Johannes Stank (Phy$>kal. Zeiisch., 1913, 14, 

4 — 456), — Polemical against Burger and Koenigsherger (this vol., 
85). 6 b 2 

Distribution of the Light Emission in an Arc Between 
stal Poles for Wave-lengths Below A =4000. Hsinrich 
iNEMANN (Zei/sch. wits, Photuchf.m., 1913, 12, 65 — 76, and 
3—143). — The arc spectra of a number of metals were photo- 

36—2 



ii. 540 


ABSTRACTS OF CHEMICAL PAPERS. 


graphed by means of a quartz spectrograph, and the intensity of 
the lines compared at the poles and the centre. A full description 
of the instrument and method is given. The following metals wer 
examined : tin, zinc, lead, calcium, thallium, cadmium, magneaign, 
aluminium, copper, and silver. The presence of many spark liajj 
art found in all the spectra, and this fact, which had previousK. 
only been observed in a few cases, may be taken as general for arc 
spectra. It is shown that in a given spectrum, taking the lines 
along their length from pole to pole, that some are of unifom 
intensity; others have an intensity which is greater at one or 
other or both poles; the strengthening at the poles may or mav 
not be the same. It is also shown that all types may occur in a 
given spectrum. The relative intensity of the various elements in 
different parts of the lines can be seen from the comparative scheme 

(а) Sn 0, Ag 2 3, Cu 3-5, T1 4-4, Pb 9 5, Cd 21-9, Ca ug-e 

Mg 34'2, Zn 4U'7, and A1 100 0 indicates the percentage of lines 

which are strengthened at the positive pole. 

(б) A1 0-0, Cd 7T, Zn 7% Mg 7-9. Pb 15-6, Ca 39-0, Cu 517, 

Sn 70'4, Ag 84'7, and T1 87'0 indicates the percentage of lines 

which are strengthened at the negative pole. 

(c) A1 0-0, Ag 12-9, T1 17-4, Sn SI'S, Ca 32’4, Cu 44-7, Zn 51'8, 
Mg 57'9, Cd 74'0, and Pb 78’2 indicates the percentage of lines 
which are of equal intensity at both poles. 

The lines which are not strengthened are mainly arc lines, The 
lines which show the greatest differences, or only appear at tie 
poles, are all enhanced lines of the spark spectra. .The majority of 
the lines which are strengthened at the poles are to he found in 
the extreme ultra-violet. The intensity ratio of the spark lines in 
the arc spectrum is dlflerent from the ratio of the enhanced lines 
in the spark spectrum. The author shows that the enhanced lines 
are to be divided into several groups, and he is of the opinion that 
the appearance of spark lines near the poles explains the differences 
in arc spectra of other observers. The spectral relationships are 
compared with the melting points, boiling points, specific gravities, 
atomic weights, electro-potential and chemical properties of the 
elements examined, but no definite relationship is to he found. In 
the case of the electro-potential, there is a partial similarity in the 
order of the elements. The various reasons for the differences in 
the intensity are discussed, and lead the author to the conclusion 
that neither the potential fall distribution, temperature distribution, 
nor any other single cause can explain the appearance of the spark 
lines, J. F. S. 

Measurement of the Spark and Arc Spectrum of Calcium 
on the International Normal. Oswald Holtz IZeitseli. tciii. 
I’hotochem., 1913, 12, 101— 123).— The spectrum of calcium w 
determined, using a concave Rowland grating of 6’4 metre radius 
of curvature and 20,000 lines per inch. The spectrum was photo- 
graphTO, and the wave-lengths determined by a measuring machine. 
For the arc spectrum, hollow carbon poles filled with calcium 
carbonate, or solid carbon poles with calcium chloride laid on the 
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wet carbon, were used, and for the spark spectrum calcium poles 
ere employed. The arc was fed with a current of 7 amperes at 
990 volts, and the spark obtained from a resonance transformer 
I 0 bv alternating current. In the earlier work it was found that 
* given line did not give the same value for the wave-length when 
ensured on different occasions. Investigation into the cause^ of 
rtis showed that temperature changes in the grating room were 
esponsihle, hence in the work precautions were taken to keep the 
temperature constant. A full list of the lines is given, and 
ompared with the values of Kayser, Eowland, ESner and Haschek, 
Tjer and Valenta, and Saunders. A complete bibliography is 
appended to the paper. , J. E. S. 

A.ro Speotmni of Iron. Keivin Buens (Zeitsck. miss. Photoehem., 
1913 , 12, 207 — 235). — -The object of this paper is to measure all 
lines'of the iron spectrum which can be easily photographed. The 
stronger lines were photographed and measured four times; the 
lines above 5434 are not included in tbe paper owing to the absence 
of a sufficiently accurate normal. The measurements are made with 
a Rowland grating of 636 cm. focus and 787 lines per cm. Many 
pairs are found the distance of which apart is not greater than 
ijn. 110,000 of the theoretical dispersing power, and in numerous 
pairs with twice this distance the single lines are separated clearly 
by a bright space. The lines are given in tables together with 
some manganese and nickel lines. J. E. S. 

Spectrum Absorption and Polymorphism. Karl Schaum 
{ZfUti'h, wisa. Phntochtm., 1913, 12, 14.3—144). — The author 
indicates the possibility of deciding between chemical polymorphism 
and physical polymorphism by means of absorption or luminescence 
spectra, and he sees in this method a means of deciding between 
the views of Tamraann (this vol., p. 193) and Smits (A., 1910, ii, 
195, 400 ; this vol., p. 393) with regard to polymorphism. J. E. S. 

Absorption Spectra of Manganese Salts in Different States 
of Oxidation. Walter .Taeschke and Julius Meyer [ZeiUek. 
phy»ihirl Chem.. 1913, 83 , 281 — 289). — An attempt is made to find 
a relationship between the colour of derivatives of manganese 
compounds and the valency it is exhibiting in these compounds. 
For this purpose the absorption spectra of pota-ssium permanganate, 
potassium manganate, the doubtful manganese tetrachloride, 
manganic chloride, manganic sulphate, manganic phosphate, 
manganous chloride, and manganous sulphate are determined. The 
absorption spectra of all the compounds show great similarity, par- 
ticularly in respect of the band in the red; this baud is very 
persistent, and only disappears with the very dilute solutions of 
permanganate and manganous chloride. The central hand appears, 
however, to be influenced by the valency, in the sense that it 
moves toward the red end of the spectrum with increasinMfalency. 
The authors state that the violet end of the spectrii^is most 
sensitive to changes in valency, but they were unable to make any 
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measurements in that region or in the ultra-violet portion of tlij 
spectrum. S. 

Absorption Spectra of Six Blue, Green, and Violet 
Sanctioned for Use in Confectionery Gustajk Massol 
A. Faucob (Bull. Soc. dim, 19.13. ['»]. 13t 
method of investigation used ie that already described (this vol,, jj 
264). Malachite-green, acid-green-J and patent-blue show three 
bands, one in the visible spectrum, one at the point between the 
visible and invisible portions of the spectrum, and one in the nltrj. 
violet. Water-blue-6B is characterised by a large band (\ = 320 to 
275) in the ultra-violet, similar to that shown by acid-magenta 
Paris-violet and aeid-violet-6B have a single absorption band in the 
visible portion of the spectrum. The limits of the bands for each 
dye are shown by tables and graphs. T. A, H. 


Absorption of the Ultra-violet Bays by the Alkaloids of 
^0 Atropine Group. Mabcel Goupel and Victor He.vri (Compt, 
1913, 156, 1541— 1544).— A quantitative study of t|,e 
absorption of the ultra-violet rays by the three alkaloids atropine, 
opoatropine, and cocaine. The measurements were made with 
alcoholic solutions, and the molecular constants of absorption 
calculated for the maxima and minima of absorption. The spectrum 
of atropine presents three absorption bands at A = 2645, 2580, and 
2505 respectively. Above A = 2493 the absorption steadily increases. 
These three bands correspond with three in the benzene speetnim 
moved slightly towards the red. This alkaloid can be detected at 
a dilution of 5 parts in 10,000. opoAtropine has a much stronger 
absorption than atropine. Its spectrum exhibits one band at 
A 2626 and by means of it the alkaloid can be detected at a dilution 
of 2 parts in 10,000. The spectrum of cocaine is sharply dia- 
tiimuished from the two previous ones. It possesses three absorption 
bands at A = 2814, 2722, and 2314 respectively, the one at a23U 
beine extremely intense, having a molecubr constant of absorption 
.rreater than 20,000. These three bands correspond with threp_in 
the spectrum of benzoic acid moved slightly towards the red. Tlie 
band at A 2314 permits of the detection of 1 part of coraine m 
200,000 of solution. ' 


The Belatiouship Between the Absorption, Dispersion and 
Fluorescence of Light Benkt SOdehboro (Ann. Ihisd, 
fivl 41 381 — 402 ).— A description is given of measurenients ol 
the extinction-coefficient, absorption spectra, and J " 

of solutions of eosin (sodium salt), fluoreecem, and ery“™‘“ “ 
water and acetone -water solutions. The experiments wer led 

out at ordinary f W Ind 8o"'’lt is 

of eosin in water solution, also at 40 , bO , ana ou 

that the absorption bands of the nuUrs 

resolveiinto two e’^^enta^ bands which the arfh 
1 andl*! No. 1 lying tow^d the violet, No. 3 
end of the spectrum. The absorption bands of the n 
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solutions exhibit two maxima; the one maximum B dominates the 
nectriini; and can be resolved into three elementary bands, No. 2 
[Suer between 1 and 3, and this new band together with 3 together 
censtituto the maximum B. Solutions, which on dilution pass from 
the non-fluorescent to the fluorescent condition, do not obey Beer’s 
Law. At greater concentrations, when the absorption gives ^o 
indication of the passage to fluorescence, and also when the 
fluorescence is strongly marked, the solutions obey Beer’s law. The 
absorption bands of erythrosin and fluorescein solutions show a 
somewhat higher maximum for B than for A. This indicates that 
they are in the condition when they are about to pass into the 
fluorescent condition, although there is no indication of elementary 
band 2. On the other hand, this band makes itself very noticeable 
in the dispersion curve. The presence of band 2 in the absorption 
spectrum is made probable on the assumption that the absorption 
is^ neutralised by the fluorescence. The absorption bands of a 10'7% 
eosin water solution shows two equal maxima, and its observed 
dispersion curve agrees well with the calculated curve. From this 
it is concluded that there is no hand 2 or at most only a very weak 
one, and that here there is no latent fluorescence. The following 
general conclusions are deduced : (1) Fluorescence is occasioned by 
absorption in the elementary hand 2. (2) Fluorescence can be 
strong but latent in concentrated solutions. (3) On dilution the 
latent fluorescence shifts toward the red, the elementary band 2 
appears, and the fluorescence becomes visible. These results are 
in accordance with Stark’s theory of the coincidence of the absorp- 
tion and fluorescence spectra for short wave-length bands. Both 
the dispersion formulas of Ketteler and Helmholtz are in accordance 
with the view of latent fluorescence. J. F. S. 

Rotational Optical Activity of Solutions. G. H. Livens 
[?hil Mag., 1913, [vi], 25, 817—826). — A theoretical paper in 
which the author, from the electromagnetic theory, deduces an 
equation which expresses the rotatory power of a dissolved sub- 
stance. The three equations of Landolt are shown to be approxi- 
mations of the formula evolved, and to represent sp_ecial cases. A 
few discrepancies between experimental facts and those deduced 
from the formula are indicated. These occur particularly at the 
minimum value of the rotation. J. F. S. 

Studies of the Processes Operative in Solutions. XXVI 1. 
The Causes of Variation in the Optical Rotatory Power of 
Organic Compounds and of Anomalous Rotatory Dispersive 
Power. Henry E, Armstrong and E. E, Walker (Proc. Roy. Roc., 
1913, A, 88, 388 — 403). — The authors summarise their views as 
follows: The variations in rotatory power met with in optically 
active compounds may be ascribed (n) to alterations in molecular 
size, and to the formation of compounds between solvent and solute ; 
(i) to the occurrence of changes giving rise to the prince of 
reversibly related isodynamic forms. 

The changes included under (o) are common to all optically 
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active substances; those included under (5) can occur only in . 
cases. In these special cases, it the change involve the formatioj 
of compounds so different in chemical type that they not only 
in rotatory power in sign but also in rotatory dispersive power, tij, 
product might have anomalous dispersive power ; in other cases it 
would behave normally. | 

The above conclusions are drawn from a consideration of ti, 
specific rotations in solution of hevulose, methyl and ethyl tartrates 
o-uitrobenzoyltetrahydroquinaldine, and 2-nitrotoluene-4-sulpliotiy]’ 
tetrahydroquinaldine. T. 8. p; 

Magneto-chemical Researches. III. Paul Pascal 
Chim. phyt., 1913, [viii], 28, 218— 243).— A continuation of the 
r&ume already abstracted (A., 1912, ii, 426). This portion gives 
in greater detail a discussion of the results obtained with acetylenic 
compounds, and corrects certain of the values already given (A 
1912, ii, 734). An examination of a number of ally] componiids 
shows that the mean value of A for the double linking in the ally] 
group is -i-47 X 10"^ as compared with -t-57 x 10"’ for the ordinary 
ethyleuic Unking. The figures for allyl alcohol and for diacrolein- 
acetylene, CH,:CH-CH(0H)-C:C-CH(0H)-CH;CH2, are anomaloM 

T. A. H. 

Variations of the Magnetic Rotatory Power with Changes 
of State. J. CnAODiFR [Compl. rmd., 1913, 166, 1529 - 1532 . 
Compare this vol., ii, 368). — A comparative study of the magnetic 
rotatory power of substances in the gaseous and liquid states and 
in the liquid and solid states. The magnetic rotatory power in the 
gaseous state, as calculated from the values in the liquid state, 
supposing that the phenomenon varies as the density, is found to 
be higher than the observed value in the case of oxygen, carbon 
dioxide, and carbon disulphide, substances for which the magnetic 
rotatory dispersion is in wide disagreement with the law of the 
inverse square of the wave-length, whilst in the case of nitrogen, 
sulphur dioxide, and chloroform, which obey this law, the observed 
and calculated values agree fairly closely. In the passage from 
the liquid to the solid state the magnetic rotatory power disappears 
completely in the case of active liquids, which solidify to crystalline 
solids, but is preserved unaltered where the liquids give amorphous, 
vitreous solids. W, G. 

Determination of the Order of a Photochemical Reaction. 
A. Tian {Compt. rtrvt , 191.3, 156, 1758 — 1761). — A theoretical 
paper, in which the author shows that it is poasible to deduce 
mathematically the order of a photochemical reaction. W. G. 

The Decompoeition of Lactic and Tartaric Acids in Ultra 
violet Light. Hans Eclrr and S. Kyd (Biochem ZeiUch., 1913, 
51, 97— 106).— Lactic acid, in the presence of the short ultra-violet 
rays, undergoes a decomposition, analogous to a fermentation, wit 
evolution of carbon dioxide. This reaction is less influenced y 
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mneraturs than other photochemical reactions. The rate of 
^olutioii of carbon dioxide is not accelerated by the presence of 
*ther ferrous or ferric salts, but the latter are reduced. Tartaric 
a undergoes similar changes in the ultra-violet light, with the 
ruination of carbon dioxide and reducing substances. In this case 
ferric (hut not ferrous) salts increase the rate of gas evolutign, 
being reduced themselves at the same time. S. B. S. 

Chemical Action of Light. XXVI. Autoxidatione. TV. 
CtAroMO CuMiciAN and Paul Shbkr (fier., 1913, 46, 1558—1565; 
Uii Tt. A.ccad.» Lincei, 1913, [v]. 22, 539 — 547. Compare A., 
1912 , i. If 4, 645 ; this vol., i, 360). — The authors have studied the 
anontaneous oxidation of aqueous solutions of hydroxy-acids in light 
in the absence of other substances, such as salts of iron or uranium 
(contrast Neuberg, A.,^908, ii, 915; Beurath, A., 1911, ii, 681). 

^ Lactic acid, in these circumstances, yields carbon dioxide and 
acetaldehyde, identified as the p-nitrophenylhydrazone, m. p. 
127 — 128 °. Acetic acid is also formed. 

Mandelic acid gives carbon dioxide, benzaldehyde (characterised 
by its semicarbazone, m. p. 216°), salicylaldehyde, benzoic acid, and 
salicylic acid. 

Carbon dioxide, formaldehyde (p-nitrophenylhydrazone, m. p. 
180°), acetaldehyde, formic and acetic acids are formed by the 
oxidation of malic acid. 

The volatile products of the oxidation of tartaric acid consist of 
carbon dioxide and formic acid. From the non-volatile products, 
the osazone of hydroxypyruvic acid, m. p. 208—209° (sodium salt, 
orange-yellow needles, m. p. 239°), and glyoxalosazone, m. p. 175°, 
were obtained by means of phenylhydrazine acetate. 

Citric acid yields carbon dioxide and acetone (p-hromophenyl- 
hydrazone, m. p. 92°). 

Quinic acid (tetrahydroxycyc/ohexanecarboxylic acid) gives quinol 
and 3 : 4-dihydroxybenzoic acid in accordance with the equations : 
(1) CsH 7 (OH)<COjH-hO = C„H 3 (OH)., + CO, + 3H,0, and (2) 
C„H;(0H)4-C0,H -b 0 = C„H,(OH)„CO.,H -f- 3H;0. 

Carbon dioxide, formic acid, and the semialdehyde of maleic acid 
are formed from pyromucic acid. The latter product was identified 
in the form of its plienylhydrazone, m. p. 157° (which was identical 
with the product obtained by the action of phenylhydrazine on the 
semialdehyde of maleic acid obtained by treatment of pyromucic 
acid with bromine in alkaline solution), and also as the oxime, 
m. p. 130°, which was subsequently converted into methyl fumarate, 
m. p. 102°. 

Cinnamic acid yields o-truxillic acid, benzaldehyde, benzoic, and 
formic acids. 

The authors are unable to confirm Inghilleri’s statement (A., 
1911, i, 354) that a sugar-like substance (sorbose) is formed when 
formaldehyde (40%) and crystallised oxalic acid are exposed to 
sunlight. H. W. 

Chemiluminescent Reactioarwith PhyBiologicalESubstances. 
L Alex. McDermott (/. Am«r, Ch«m. Son., 1913, 35, 824 — 826) 
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— When solid potassium cyanide is introduced into urine, a fa' 
luminescence is produced, which is greatly increased by the addif' 
of a strong, alkaline solution of hydrogen peroxide. Potassj 
formate and formaldehyde produce the same effect as potassii"' 
cyanide. If Witte’s peptone is hydrolysed by boiling it with alt r 
in an atmosphere of hydrogen, and strong alkaline hydros ' 
peroxide is added, a faint light is emitted. If formaldehyde^ ■* 
introduced before adding the hydrogen peroxide, a much mo * 
intense light of a pale green colour is produced. Glue gives a faj i 
luminescence when treated in the same way, but egg-aib^jjjj^ 
casein, glutenin, leucine, asparagine, glutamic acfd, nucleic acids 
and phjdin give negative results. These experiments support tie 
view that in living organisms the emission of light is due to the 
oxidation of a waste-product. U q 

Production of Fluorescent Radiation. J. CuosBr Chahvi 
(Phil. Mag., 1913, [vi], 25 , 870). — Polemical, in answer to Brace's 
criticism (this vol., ii, 373). j p g’* 

Chemical Production of Light, Wilder D. BAxciion U 
Franklin Inst., 1913, 175 , 129 — 152). — The author discusses and 
classifies different forms of luminescence with the action of cathode 
rays on numerous oxides and salts and the probable influence of 
the acidic and basic ions contained on the colours of the light 
emitted. He considers that if the reaction velocity is sufficiently 
high, light will always be emitted, and that in describing this 
phenomenon the spectrum of a reaction should be spoken of, ind 
not that of a substance. F. M. 6, M. 

Uni-, Bi-, and Ter-valent Lines of Albumin in the Canal 
Ray Spectrum (.Joiia.nnes Stark, R. KC.xzee, and Georg tVtsji 
(Silzungsber. K. Akal. Ifiss. Berlin, 1913, 430 — 441. Oompine 
this vol., ii, 172, 360). — It is shown that aluminium furnishes uni-, 
bi-, and ter-valent ])ositive ions in the canal rays, and consequently 
gives canal-rays of three velocity intervals. With a fall of potential 
at the cathode of less than 8000 volts, the uni- and bi-valent 
aluminium ions are present in canal-rays in, far larger numbers 
than the tervalent ions, but with a potential fall of over 8000 volts 
measurable numbers of tervalent aluminium ions are present. The 
uni-, bi-, and ter-valent almiiiuiuiii ions are the carriers of different 
spectral lines. Thus, for example, the doublet a39G1'7 3944 3 A 
is due to the univalent aluminium ions, the line A 4663 o .4 is due to 
the bivalent aluminium ions, and the lines \ 4529’7, l,nl3'0, and 
4480 0 A to the tervalent aluminium ions. J. F. S. 

The Purification and Concentration of Crude Radium- 
Barium Chlorides by Fractional Precipitation with Hydro 
chloric Acid. Kricu Ebler and W. Bender (Ber., 1913, 46, 
1571 — 1573). — The method used is based on the praotical insolu- 
bility of barium chloride in approx. lOiV-hydrochloric acid (Ebkr, 
A., 1909 , ii, 347). Soddy (" Chemistry of the Badioelements ’’) 
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pointed out that radium is carried down with the barium in the 

authors find that when an aqueous solution of radium 
I arium chloride^ is fractionally pr^ipitated by leading into it 
1 vdrogeii chloride gas, the first fractious are richer in radium than 
the salt started with ; moreover, practically all the radium is pje- 
■ Hated with the first two-thirds of the barium chloride. 

''' The above gives a much simpler fractionation method than that 
usually employed, since all the salts used are soluble in water. 

T. S. P. 


Occluded Gases and Radium and Uranium Contained in the 
Kadioaotive Tufa of Piuggi. C. PoELEzzA and G Nonzi 
ifjnszeUa, 1913, 43, i, 504 — 510. Coniiwre Nasini and Levi, A.. 
1908 ii, 401)- — contains only very minute traces of 
helium. The quantity of radium per gram (measured by Strutt’s 
method) is 5 x lO-'^, whilst the uranium amounts to 0'76xl0-5 
per gram of rock. R. V. S. 

Concentration of the Radioactive Emanation of the Gas 
of the Boracilerous " Soflfioni” by means of Carbon at a Low 
Temperature. C. Porlezza and G. Nobzi { Gaztella . 1913, 43, 
h 510— 514 ).— When the gas from the “sofBoni” of Larderello is 
passed over charcoal at — 77°, it becomes inactive, and on heating 
the charcoal a gas is obtained from it which is thirty-four times 
more active (activity 6'8 x 10« volt-hour) than the natural gas. 

R. V. S. 


The Constancy of the Potassium Activity. Wilhelm Biltz 
and K., Marcus {Z-iltch. anor^. Chem., 191$, 81, 369 — 377). — The 
examination of potassium salts from a large variety of natural 
minerals shows that the fi-ray activity of potassium is very closely 
a constant, and the activity of the minerals is, within wide limits 
of the potassium content, proportional to that content. The 
evidence is against the assumption of an unknown active alkali- 
metal. 

The minerals examined are: carnallite and sylvite from the 
Stassfurt deposits; orthoclase, muscovite, lepidnlite, leucite, 
spodumene, and beryl, specimens of different origin being available 
in several cases. The Stassfurt minerals are converted into per- 
chlorate, purified by recrystallisation, and then converted into 
sulphate. The silicates are either decomposed by hydrofluoric acid 
or by means of calcium carbonate and ammonium chloride, the 
latter method giving the better yield. The presence of lithium, 
rubidium, and caesium has been detected in several of the minerals, 
and an approximate estimation h.as been made in the case of 
Norwegian beryl. C. H. D. 

Ionisation in Gaeee and Gai lua Mixtures by Rontgen 
and Corpuscular (Electronic) Radiations. Ohari-es G. Barela 
and A. J. Philpot {Phil. .Vay., 1913, ;[vi], 25, 832— 856),— The 
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relative ionisations of air, hydrogen, nitrogen, oxygen, carbo 
dioxide, hydrogen sulphide, sulphur dioxide, ethyl bromide vapon” 
and methyl iodide vapour, by the complete absorption of corpusc^l ’ 
radiations set free by X-radiations have been determined by 
authors. It is shown that there is no change in the relati * 
irnisation with the velocity of the iodising corpuscles. The relati'* 
ionisations due to complete absorption of the corpuscular radiatJ' 
are found to agree closely with the relative ionisations broudU 
about by complete absorption of Rbntgen radiation and °it 
secondary radiations. The results indicate that the coinplet* 
adsorption of a given X-radiation by different gases causes the 
emission of the same number of corpuscles. The ionisation co- 
efficients for homogeneous X-radiations in a number of gases and 
vapours are determined, and the general laws stated by Barkla are 
confirmed. The ionisations in various gaseous and vapour mixtures 
due to complete absorption of corpuscular radiation are determined 
and the values indicate that in the air-ethyl bromide mixture 
the relative absorptions of energy were very closely in STee 
ment with the relative masses of the constituent gases. '’He 
ionisation by X-rays of gaseous mixtures has been shown to differ 
considerably from the sum of the ionisations of the constituent 
gases. The difference shows the effect of corpuscles from one gas 
being absorbed by the other, the general nature of the deviation 
being such as could he inferred from earlier experiments, althongli 
the amount of the difference is less than was to be expected on the 
theory of ionisation by ejected corpuscles. J. p g, 

Collisions between Gas Molecules and Slow Moving 
Electrons. -I. Franck and Oostavb Hertz (Rr.r. Deut. phyaihl. 
Qfs., 1913, 15 . 37.3 — 3901 — The paper deals with an investieatinn 
of the phenomena which occur when electrons collide with gas 
molecules at velocities at which they are unable to ionise the gas. 
It is shown that the free path of electrons, which are emitted 
with velocities corresponding with voltages between 2 and 10 volts, 
is of the order 4\/2 times the free path of the gas through which 
they are passing; this result is in agreement with the value pre- 
viously found by Lenard. It appears therefore that at these 
velocities the electron-affinity and the electric charge have no 
noticeable influence on the free path. It is also shown that when 
electrons, moving at these velocities, collide with heliuni or hydrogen 
molecules, they are reflected with comparatively little loss of 
energy. From these results the authors put forward an hypothesis 
of the changes occurring at these collisions. They also state that 
at the reflection of electrons an energy change occurs between the 
molecule and the electron which does not take place in whole 
quanta as has been stated by Sommerfeld. J. F. S. 

The Electronic Theory of the Metals. I^arl F. Hebzfeii) 
{Ann. Phyftik. 1913, [iv], 41 , 27 — 52). — A theoretical paper 
which starts from the hypothesis that in good conducting metals 
the transport of heat and electricity is brought about by the free 
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lectrons alone. The various points considered are ; (o) the calcu- 
Hiofl of tf*® electron energy from the Wiedemann-Pranz law; 
/n calculation of the product of the number of electrons per c.c. 
nd fh® f*^®® from the electro-conductivity; (c) calculation 

of tbe relationship of temperature and number of electrons from 
the Thomson effect; (d) the relationship between temperature and 
the free path of the electrons. It is shown in the paper that for 
mod conducting metals the ratio x/<rT can be expressed by the 
formula a;/o-2’=0'07244.4iV®.dP/<iI'. P/T, in which T is the 
absolute temperature, the energy of the electrons, W the number 
of atoms per gram molecule, o- the electrical conductivity, a: the 
thermal conductivity. The value of P In the above equation is 
replaced by P = JAr'/<'‘'f*®'-l,_in which c is the charge of the 
electron, and An/ A for copper is 5777, for aluminium, 104‘5, for 
silver, 41, and for zinc, 28. From the Thomson effect, the relation- 
ship between n, the number of electrons in 1 c.c. of metal, and 
the temperature is given by the equation; {«/«„)-' = 

For copper the values are a=0'9711 and jo = 34’05, and for 
aluminium, a = l'001 and }(,=55‘4. From a discussion of the 
formula, the value of A is shown to be approxim^ely 2/3. It is 
also shown that Linderaann’s formula, l/\ = (i? v'^-hC)^, does not 
represent the relationship between the free path and the tem- 
perature. J. P. S. 

Radioactivity of Some Minerals and Rooks. Emil F. 
BtLiMEa {Julirb, Min., 1913, i, Ref. 184; from Pamphlet, Freiburg, 
Sckmiz, 1911, 4H pp.), — Attempts were made to separate the 
various radioactive substances by a new method. In the case 
of orthite, the radioactivity is due solely to the small amount of 
thorium present. This mineral is widely distributed in the granites 
and gneisses of the Black Forest, and its presence accounts for the 
radioactivity of these rocks. Granites and other igneous rocks from 
Sumatra, Baden, and elsewhere were found to contain from 510'' 
to 610'* grams of thorium per gram of the rock. The radio- 
activity of samarskite is due to the presence of uranium, thorium, 
radium, and mesothorium-II. L. J. S. ■ 

Electrical Conductivity of Some Pure Liquids ; Ammonia, 
Acetone, Methyl and Ethyl Alcohol. Jacques Cabvallo {Compt. 
rend., 1913, 156, 1755—1768. Compare A,, 1910, ii, 1026; 1912, 
ii, 119). — The author has determined the electrical conductivity 
of chemically pure specimens of these substances, when submitted 
to an electric current, a constant potential difference being main- 
tained between the cell electrodes, with a view to determining the 
purifying effect and the apparent specific conductivity of the pure 
liquids. His results show that the prolonged passage of a current, 
through a liquid which is a bad conductor, leads to a conductivity 
limit, which may, according to the conditions and for the same 
liquid, be greater or leas than the original conductivity. This 
method of purification does not apply to the two alcohols. W. G. 
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Electrical Resistance of a Few Metals Through a Wide 
of Temperature. Edwin F. Northsuf Riid V. A. Suvdam y 
PranMin Inst., 1913, 176, 153— 161).— A preliminary ai count (,f 
work undertaken for the purpose of perfecting a method wlierebv 
the electrical resistance of metals and alloys can be measured with 
ease, precision, and rapidity through a range of temperatmj 
between that of liquid air and a p4nt a little below the boiling 
point of the substance in question ; the same method is stated to be 
applicable to the case of molten salts. 

To obtain data from which the relationship of resistance to tem. 
perature for metals, alloys, and molten salts which boil below 
1500° can be expressed in curves, the following substances have 
been investigated by this method : mercuij, lead, cadmium, zinc, 
tin, bismuth” and antimony, and their resistance in microhms per 
cm.-cube at various temperatures are tabulated. P. M. G. M. 


Electrical Dispersion in Benzene, Toluene, and Petroleum, 
N. Einnitsohenko (l^hysHaU. Ztiltdt., 1913, 14, 543— 555).~Ihj 
author has examined the dispersion and dielectric constants of 
benzene, toluene, and petroleum by three methods, which ate 
modifications of the Drude method. It is shown that in the region 
of half wave-length 330—350 mm., there are no dispersion bands 
in benzene, toluene, or petroleum. The bands found by Colley 
(A., 1908, ii, 909) and Obolenski (A., 1910, ii, 562) are shown 
to have arisen from experimental errors. It is shown that the 
so-called methyl bauds, which were supposed to be characteristic 
of the methyl group, have no existence. J. F. S, 

Silicon and Its Position in the Thermoelectric Series, 
Franz Fischer, Richard Lepsids, and Ernst Baerwind [ZtihA. 
anarg. C/iem., 1913, 81, 243—256. Compare Koenigsbeiger and 
Weiss, A., 1911, ii, 518). — An apparatus is described by means of 
which irregular pieces of commercial silicon may be clamped 
between two masses of copper, one of which is heated and the other 
cooled. Some specimens of silicon are positive to copper, and 
others as strongly negative, and a thermo^;ouple composed of the 
two varieties may have a thermo-A'.df.F. as high as 820 microvolts 
per 1°. The two varieties do not differ characteristically in elec- 
trical conductivity. The difference is due to the presence of silica. 
Melting silicon In contact with magnesia, lime, or alumina renders 
it positive, silica being removed. On the other hand, melting 
silicon so that a part of it burns and the oxide thus formed 
dissolves renders it negative. Several methods of bringing about 
the conversion are described. S- B- 

Disturbing Influence of Air in Observations on the Con- 
centration CeU. Charles M. van Deventer (GA«m. IVetmii, 
1913, 10, 472 — 477).— In a concentration cell with zinc and zinc 
sulphate, exclusion of air prevents change of polarity on dim ion 
of the second liquid, and the Z.M.F. of the cell corresponds witn 



GENERAL AND PHYSICAL CHEMIST. ii. 551 

that indicated by theory. If air is not excluded, accuracy of 
observation is impossible. A. J. W. 

Electromotive Force of Silver Nitrate Concentration Cells. 
James M. Bell and Alexander L. Feild {J. A.mer. Chem, Soe., 
1913 , 35, 715 718). Measurements of the E.M.F. of concentration 
(.,113 containing silver nitrate in aqueous and in alcoholic solutions 
have been made at 25° over a wider range of concentrations than 
have been used previously. 

Determinations made with aqueous solutions accord with Nernst’s 
formula for dilute solutions, E = (;2vlu-rv){UTI nF)]og,cJc^, where 
, and C 2 denote the concentration of the silver ions, and u and v 
the migration ratios of Ag and NOj'. In the case of higher con- 
centrations, however, the calculated value of the E.U.F. is greater 
than the observed value, since the migration ratio v is smaller at 
such concentrations. This affects the factor and also 

affects the factor logCj/cj, because the ratio is determined from 
conductivity measurements, and this method of determination is 
only valid when the migration velocity remains constant. The 
calculated value of the migration ratio for dilute solutions agrees 
closely with that found experimentally. 

In the case of alcoholic solutions, the migration ratio seems to 
vary even at concentrations below O'l.V. The value of v calculated 
from the most dilute solution was 0'62. E. 6. 

The Nature of Overvoltage. Joh.n I. Crabthee (J. Soc. Chm. 
Ini,, 1913, 32, 521). — A statement of what is usually meant by 
overvoltage, and a discussion of its applications. T. S. P. 

The Influence of the Addition of Colloids on the Anode 
and Cathode Reactions in the Electrolysis of Metal Salt 
Solutions (Lead and Zinc). I, Robert Marc {Zeiisch. EUktrooliem., 
1913, 19, 431 — 444). — The influence of the addition of small 
quantities of gum arabic, starch, albumin, and gelatin on the 
nature of the cathode and anode products of the electrolysis of 
solutions of the following salts of lead is examined : acetate, silico- 
fluoride, formate, benzoate, and salicylate, and of acetate, and 
silicofluoride, of zinc. It is shown all additions produce a finer 
grained deposit on the cathode, but that there is no relationship 
between the tendency to produce finegrained deposits and the 
tendency to give coherent deposits. In many cases it is shown 
that the contrary is the case, and that with high current densities 
the coherence is much reduced by the addition of a colloid, whilst 
the size of the particles remains the same. The process depends 
evidently on two actions detrimental to one another. A coherent 
layer has a largo plasticity and small particles as necessary con- 
ditions. From a pure solution the plasticity is at its maximum, 
as also is the tendency to form large crystals. With electrolytes 
which have CTeat tendency to form large crystals, so much of a 
colloid must he added that the brittleness of the deposit naturally 
becomes too great of a coherent layer. It is shown that only 
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in special circumstances can a beneficial action of colloid addition 
be possible, and that colloids which are only sli^tly adsorbed by 
the deposit are more likely to have a favourable effect on tbe 
deposit than strongly adsorbed colloids. The author observed that 
lead crystals obtained by electrolysis showed Brownian 
up to crystals 15ji long and 2jti broad in colloid solutions, but not 
in pure water. He made experiments with barium and strontium 
carbonates and with barium sulphate, and found in these cases that 
the Brownian movement persists longer, and occurs with larger 
crystals (up to 0‘5p — Ip) in a dilute solution of a colloid than in 
pure water. The reasons for the increased Brownian movement in 
colloidal solutions are stated to be that the presence of the colloid 
diminishes the adsorption by the_ glass of the solid particles. The 
excessive size of the lead crystals is explained by the fact that they 
are extremely thin; in some cases they are stated by the author 
to be transparent. The influence of the colloid on the cathode in 
addition to a change in the nature of the deposit is always hydrogen 
production, whilst on the anode several actions take place, among 
which the author notes formation of lead peroxide, evolution of 
oxygen, and formation of crusts of insoluble organic lead com- 
pounds. The last action is observed in the case of lead benzoate and 
salicylate, but the compounds have not yet been identified. Micro- 
photographs of the various lead and zinc deposits are appended to 
the paper. F. S. 


The Coefficient of Magnetisation of Water and Oxygen 
Auodste Piooakd (Arc/i. Hei. phyt. »«»(., 1913, [iv], 35, 458— tHi 
Compare this vol., ii, 473).— A detailed account of work published 
previously (this vol., ii, 17, 100). The values given, however, are 
slightly different. At 20® the coeflacient of magnetisation and the 
su^eptibility of water are respectively - 0-7193 xlO-« and 
— 0'7180 X 10"®, the temperature-coefficient of magnetisation being 
-t-0'00012. The susceptibility shows a flat maximum between 10 ° 
and 20°, The susceptibility of oxygen at 20° and 760 mm. is 
-(- 0-14073 X 10"®; there are 7 magnetons to the atom of oxygen. 


The Magnetism of Aluminium Bronze. Robbkt C. Ob.u 
(Proc. Eoy. Phi. Soe., Glasgvtv, 1911-12, 43, 1114— 106 ),— The 
o-solid solutions of aluminium in copper become more retentive on 
quenching from 900°, whilst alloys containing the compound CujAl 
become less retentive under the same treatment, in this respect 
resembling the Heusler alloys. - 


Relation Between the Magnetic Field and the Passive 
State of Iron. III. Hokace ti. Byers and Seth C. hANonox J. 
Amr. Chm. Soc., 1913, 35, 759-767).-Byer8 and Damn (A„ IJW, 
ii, 579) and Byers and Morgan (A., 1911, u, 1057) have show 
that when iron or nickel is used as an anode in certain electro y , 
the current density required to produce passivity is , , 

the apparatus is placed in a magnetic field. It is now shown 
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this retardation of the establishment of passivity is due to agitation 
f the electrolytes caused by the magnetic field, and that the same 
Vect can be produced by mechanical stirring or by rotation of 
V jjiode. No satisfactory explanation of this eSect of stirring 
U be olered. E. G. 

Some Physical Properties of Alloys of Iron and Copp6r. 
AlEIANDEB D. Boss (Proc. Roy. Phil. Soe. Glasgow, 1911-12, 43, 
The magnetic properties of iron deteriorate with in- 
creasing copper up to 0'16%, the hysteresis loss increasing. Beyond 
this the quahty improves up to 0‘4%, at which composition the 
alloy is almost equal to standard iron. Higher proportions of 
copper again diminish the susceptibility; The difference between 
tie Ar? and Ac 2 points is greater in these alloys than in pure 
U C. H. D. 

The Magneto-chemistry of Some Ferric Salts and the 
Theory of the Magneton. B. Oabrera and Esbique Moles 
(ircA. Set. phys. rwd., 1913, [iv], 35, 425 — 457; Aiuil. Fis. Quim., 
1912, 10, 394).— The measurements of the coefficient of mag- 
netisation were carried out according to the method given by 
Piccard (this vol., ii, 17). 

The results obtained for the specific susceptibilities of solutions 
of ferric chloride, ferric nitrate, and sodium ferric pyrophosphate 
irive a value for the atomic susceptibility of iron which varies with 
the concentration. This variation is probably due to changes 
which take place in the dissolved salt, as, for example, dissociation 
aud hydrolysis, and consequently it is impossible to draw con- 
clusions from measurements made with one concentration only, 
as has been done previously by some investigators. 

When the number of magnetons is calculated for infinite dilution 
the law of whole numbers put forward by Weiss is confirmed, these 
aumbers being either 25 or 27 for the compounds mentioned above. 
In the case of ferric chloride, which was the only substance which 
could be investigated in very concentrated solutions, the number 
of magnetons tends to approach the value 29 tor the most con- 
centrated solutions, which value is the same as that obtained by 
Feytis for sublimed ferric chloride. The curve for ferric nitrate, 
showing the relation between the number of magnetons and the 
concentration, also tends to the same value at high concentrations. 
The solutions of sodium ferric pyrophosphate are somewhat unstable 
and viscous, hut the limiting value for high concentrations is 
apparently 27. It follows that the number of magnetons for the 
atom of iron is always 25, 27, or 29. 

A study has also been made of the influence of the addition of 
the corresponding acid, or of salts with the same anion, to the 
above ferric salts. The results indicate that hydrion and anion 
exert separate influences; the hydrion tends to restore the molecule 
to its original condition, the number of magnetons approaching 
29, whilst the anion apparently increases the susceptibility in a 
continuous manner. T. S. P. 

VOL. CIV. ii. 37 
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Magnetic Study of the Constitution of Some Allots of 
Antimony. P. Lebodx {pompl. rtnd., 1913, 156 , 1764 — 176fi\ 
The author has determined the specific coefficients of magnetiaati^ 
of alloys of antimony-tin and antimony-lead, and curves are gi,jj 
showing the variations of these coefficients with the composition 
thp alloys. The results are in agreement with those obtained bv 
Pouchine (Btv. Uetallurgie, 1907, 4 ,) 933) from the measuremeolj 
of the E.M.F. of these alloys, and point to the existence of an 
antimony-tin compound containing 50% antimony. There h j 
second angular point at 95% antimony corresponding perhaps witt 
a limit solid solution. The alloys antimony-lead are more com 
plicated, and the existence of a compound containing 85— .gto 
antimony is probable. W q 

Relationship of the Coefficient of Expansion and the 
Coefficient of Compressibility of Water Vapour lo Pressure 
and Temperature. VVektheimek (Zeitieh. physikul. C%m 

1913, 83 , 260 — 268). — A mathematical paper, in which the above, 
mentioned relationships are considered. It is shown that over 
the temperature interval 96 — 220° the coefficient of expansion at 
constant temperature increases with the pressure, and at constant 
pressure decreases with increasing temperature. It approaches the 
ideal value with increasing superheating. The maximum divergence 
from the ideal value, in the region considered, amounts to 30%. 
With regard to the coefficient of compressibility, it is shown that 
the divergence from the ideal value increases with increasing 
pressure at constant temperature, and decreases with increasing 
temperature at constant pressure. The maximum divergence 
amounts to 7% in the region considered. The equations deduced 
for water vapour are shown to hold generally for saturated vapours, 

J. F. S. 

Improvement in Gas Thermo-Regulators. A. Whiukes 
(Chem. Jfews, 1913, 107, 242 — 243).— The improvement conshts in 
a modification of the gas inlet and the mercury outlet tubes, which 
ensures that the mercury seals by entering the comparativelv 
narrow orifice of the inlet tube. The end of the inlet tube is ground 
internally to form a cone, tlie edges of which are either sharp or 
slightly expanded. This is brought close up to the end of the 
capillary outlet tube, which is countersunk by grinding, so as to 
present an obtuse and symmetrical aperture. With this arrange- 
ment there is no danger of external sealing. H. M. D, 

Comparison of the Optical and Thermal Methods for the 
Determination of Melting Points. Richakd Nacken (Cenir Min ., 
1913, 328 — 337). — The optical method used consists in the 
observation of a tliin plate of the substance between crossed nicols. 
The substance is heated in a horizontal electric furnace, the ends 
of the inner tube of which are closed by quartz; the temperature 
is measured by means of a thermocouple. The melting point is 
taken as the temperature at which the substance loses the optical 
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properties of a ci^tal, as indicated by examination between the 
iiicols. 

Experiments with anorthite, albite, adular, and sanidine showed 
that the optical and thermal methods gave results which agreed 
satisfactorily. Former differences which have been found are 
considered to be due to errors inherent in the optical methods used; 
for example^ the disappearance of the sharp edges of a crystal is a 
very unsatisfactory sign of melting. T S P 

Behaviour of Solids Under Unevenly Distributed Pressure 
Hkndrik E. Boekk Min., 1913, 321-324), -Johnston’s 

theory (A., 1913, ii, 129 ; this vol., ii, 290) is discussed with a view 
to inciting further experimental work on the subject. T. S. P. 

Matter in the Superfused State and the Discontinuity in 
Some of its Physical Properties in the Neighbourhood of 
tne Melting Point. Kaffaele Nasini and U. Bkesciaki (Mem. 
H, Accad, Lincii., 1913, [v], 9, 341 — 401). — Xhe authors have 
studied the rate of cooling of a considerable number of superfused 
substances, and from the results they have constructed not only 
the ordinary curves in which the abscissie are times and the 
ordinates temperatures, but also differential curves, in which the 
absciss® are temperatures and the ordinates are the differences 
between the times taken for the mercury to fall 0'1° at these 
temperatures (respectively) and the time it takes to fall 0'1° at 
the beginning of the cooling. The latter curves show a discon- 
tinuity, corresponding with a diminution in the rate of cooling, 
in the neighbourhood of the melting point of the substance. This 
phenomenon the authors propose to name the Moreschini effect ” 
(compare Moreschini, A., 1900, ii, 465). The effect is pronounced 
only in some cases, but slight anomaly is almost always to be 
observed. In the case of the substances which exhibit the 
phenomenon best, the contraction in volume during the cooling 
was determined, and the changes in volume were measured pykno- 
metrically, hut no corresponding peculiarity was observable with 
certainty. It was found, however, that these substances show a 
maximum specific heat at the corresponding temperature, and they 
also show, to a greater or lesser degree, peculiarities in the value 
of the surface tension about the melting point. 

The experimental results are given in a large number of tables 
and curves. Among the substances showing the effect most are 
thymol, anethole, acetic acid, and palmitic acid. The observations 
of the rate of cooling were carried out with the aid of an apparatus 
similar to that of Beckmann for measuring depression of the 
melting point, but it was provided with a mechanical stirrer, and 
with an arrangement to ensure a dry atmosphere in contact with 
the superfused substance. The rate of cooling was measured with 
the aid of a stop-watch for each alternate interval of 0'1°. The 
spwific heats were determined by means of Pfaundler’s apparatus, 
end the surface tension with that of Ramsay and Shields. 

R. V. S. 

37—2 
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Calculation of Latent Heats of Vaporisation. L. 
(Compt. rend., 1913, 166, 1464 — 1466). — The author inoititi(„ 
Clapeyron’a formula (vi-i!i)dP=ELdTIT, where and are 
the molecular volumes of the vapour and liquid respectively u 
{Pvyl RT -Pv^l BT)dlogP = ELdTj B'P, and determines the values 
of (PvJBf -Pv^jBT) in terms of the reduced pressure Pu 
according to Amagat (this vol., ii, 188^. This he has done in 
case of fluorohenzene, fsopentane, stannic chloride, and methyl 
alcohol, using the physical constants given hy different workers ^ 

W. G. 

The Temperature of Sublimation. John Joly {Phu. Hua 
1913, [vi], 25 , 856 — 869; Uhem. Newe, 1913, 107, 241 — 242).J 
The author has determined the temperatures at which sublimation 
occurs when various finely powdered minerals containing arsenic 
antimony, and tellurium are heated in contact with the air. From 
the results obtained with the minerals containing arsenic, it would 
appear that the suhlimation of the arsenic is definitely related to 
the structure, the various minerals falling into groups which are 
characterised hy very different sublimation temperatures. This 
behaviour is also shown by the tellurides, whereas the antimony- 
containing minerals of the type «RS,OTSb 2 S 3 are found to sublime 
over a range of temperature which is but little influenced by R, 
n or m. H. M. D. 

Trouton’s Ratio. Robert de Forcrand {CompL rend., liiis^ 
156 , 1439 — 1443).— A theoretical paper in which the author 
advocates a further modification of Nernst’s revision of Trouton’s 
law, in order to account for the values found for substances, such 
as zinc, lead, copper, silver, boiling at above 1000° absolute. The 
new equation given is ; 

A/ T = 10- 1 log r - 1 -5 - 00097 -f 0-000002672. W.G. 

Trouton’s Ratio and the Molecular Heat of Vaporisation 
of Pure Substances Boiling at High Temperatures, Hossn 
DE Forcrand {Compt. rend., 1913, 156 , 1648 — 1651). — A theoretioul 
paper, in which the author gives further evidence in support of 
his equation modifying Trouton’s law (compare preceding abstract). 

W. G. 

Ne-w Formal® for Representing the Vapour Pressure of 
Water Vapour. II. P. H. Hofbaokk (Zeitsch. physthJ,. dim., 
1913, 83 , 336 — 338. Compare A., 1912, ii, 735). — A mathematical 
paper, in which additions are made to the formulae already quoted 
(loc. cit.), and instances quoted to confirm the formuke. 

J. F. S. 

A La-w of Tonometry and its Consequences Relative to 
the Ionic Theory. Eugene Fouaro {Compt. rend., 1913, 156, 
1761 — 1763). — A theoretical paper, in which the author deduces 
that for each solvent at a temperature 7, between 0° and 25°, the 
molecular diminution of the vapour tensions of its solutions tends. 
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tlie dilution increases indefinitely, towards a limit value, repre- 
** ted by the physical molecular weight, of the liquid solvent. 

S fttier.^that the degree of electrolytic dissociation of a normal 
^tution'of a substance, such as potassium chloride, when deter- 
*°iiied by the tonometric method of BaoultArrhenius, varies with 
tlie temperature in an absolutely discordant manner, not shown 
by electrical conductivity measurements. W. G. 

The Law of Volatility in Chemical Reactions. Camille 
\UtiokoN {CompL rend., 1913, 156,1536—1538), — Berthollet’s law 
vith regard to the reaction of non volatile substances (compare 
\ glatique Chimiriue) is capable of generalisation. All systems 
of non-volatile solid or liquid substances capable of giving rise, by 
a new grouping of the atoms, to a system containing volatile sub- 
stances must enter into reaction at a suitable temperature. This 
has recently found application in the reduction of magnesium oxide 
bv aluminium (compare this vol., ii, 605), and the reduction of 
bLium oxide by silicon (compare this vol., ii, 504). It also explains 
the reducing action of carbon. The law can be further extended 
to systems containing volatile substances, A reaction which 
contins volatile substances in its initial and final systems is 
facilitated when the volatile molecules are more numerous in the 
final than in the initial system. W. G. 

New Thermodynaniioal Results from the Theory of 
Quanta. Michael P<5lanyi (Zeilsch. physikal, Cheni., 1913, 83, 
359 _ 369 ), — A theoretical paper, in which the entropy relationships 
for various systems are mathematically considered. J. F. S. 

Precision Viscometer for the Measurement of Relative 
Viscosity, and the Relative Viscosities of Water at 0°, 18“, 
25'’, and 50'’. Edward W. Washburn and Guy If. Williams [J. 
Amr. Chem. Soc., 1913, 35, 737— 749).— With a view to under- 
take a comprehensive study of the relation between the con- 
ductivities of ions and the viscosity of the medium in aqueous 
solutions, an effort has been made to improve the Ostwald type 
of viscometer, so as to render it more convenient and more 
accurate. 

An improved apparatus is described which is made of fused 
quartz, and possesses the following advantages. Its water-constant 
at a given temperature is not clianged by cleaning it with hot 
liquids or subjecting it to large variations of temperature. The 
water-constant at 25° is 580 seconds, and is reproducible to about 
0'03 second under given conditions, so that a precision of at least 
0'01% is attainable in measurements of relative viscosity. For 
effective pressures between 130 and 300 mm. of water, the deviation 
from the requirements of Poiseuille’s law is less than 0'03%. An 
error of 1 c.c. in the liquid introduced into the viscometer does 
not change the time of flow by as much as 0'06%. A single instra- 
raent can be used for a large range of temperature, as its 
dimensions do not change with (he temperature. 
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The relative viscosity of '^ater at. diSerent temperatures wu 
found to be: 

yia./:jy = 0'58978 ; ))2 j./)J(|. = 0'49741 ; ijiif/i)o. = 0'30640; ys(i‘/%» = 0'6l599 

The relative viscosity of JIT-potassium chloride at 18° is O’98l30 

Importance of Viscosity for th^ Study of the Colloidal 
State. Wolfganq Ostwald. (2«i<scJ, /«'/. KoUoide, 1913,12 

213— 222).— A general theoretical paper, giving a resume of tlie 
factors which govern the viscosity of colloids and the various facts 
which may be deduced • from viscosimetric measurements. It 
shown that in a colloidal system the viscosity is 'affected by ten 
variables, namely, concentration, temperature, dispersity, solvate 
formation, electric charge, previous thermal treatment, previous 
mechanical treatment, inoculation with small quantities of more 
viscous colloids, time (that is, age of the colloids), and additions of 
both electrolytes and non-electrolytes. The measurement of 
viscosity is shown also to be a good method of determining the 
points at which " changes of state ” occur ; among the changes of 
state for which it has been used the author mentions, changes in 
dispersity, solvate formation, peptisation, coagulation; gelatinisation, 
and imbibition. Each of these changes is discussed for special 
cases. It is also pointed out that viscosity measurements would 
afford valuable evidence in many industrial problems, for example, 
in the case of caoutchouc sols. In this case the “nerve” of 
caoutchouc corresponds with a higher viscosity of its solutions; 
“killed” or depolymerised caoutchouc, which has been rendered 
less elastic, gives lower viscosities at the same concentrations than 
caoutchouc which has not been treated mechanically. J. F, S. 

The Viscosity and Electrochemistry of Protein Solutions, 
Wolfgang Pauli (Ztittch. Chem. Ind. Kolloide, 1913, 12 , 222—230), 
— The paper deals with the relationships between the viscosity and 
the electrochemical properties of colloids. For this consideration 
it is divided into two parts: 1, which deals with the relationships 
at the isoelectric point, that is, the point at which the acid and 
basic ionisations of the proteins are identical, and 2, the relation- 
ship after the isoelectric point has been passed. It is shown that 
the isoelectric point is independent of the protein concentration, 
and that the swelling of glutin is a minimum at this point. Further, 
the coagulation of albumin solutions by alcohol has its maximum 
at the isoelectric point. The isoelectric point corresponds exactly 
with a maximum of dehydration and a minimum of viscosity for 
albumin solutions. As soon as the isoelectric point is passed by 
driving back the concentration of hydrogen ions hy means of acid, 
it is shown that the hydrogen ions become fixed up to a certain 
concentration of acid, but that the chlorine ions only become fixed 
beyond this concentration. The viscosity of acid albumin is shown 
to rise to a maximum with increase of acid, which then falls off 
as the acid becomes excessive. In connexion with these relation 
ships, the work of a large number of investigators is examined. 
It is shown finally that by viscosity measurements it has been pos- 
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jible to indicate the formation of an albumin caffeine hydrochloride 
complex, which is charactensed by a greater hydratW than the 
albumin chloride i^lf. The eff^t observed is a rapid increase of 
the viaco8ity_ with the ^ddjtion qf caffeine up to a maximum, after 
which the viscosity decrease. This result has only been observed 
for albumin, and is not given by gluten or fibrin or the direct 
decomposition products of albumin. J F S 

General Theo^ of Viscosity of Two-Phase Systems 
Ena Hatschek {Ztilsch. Clwm. Ini. Kolhid/t, 1913, 12, 238—248).— 
The general theo^ 6f two-phase colloidal systems pk forward by 
the author (A-., 1911, ii, 19, 98) is discussed, and the formula 
obtained by him, i;< = ij{l -f-4-5/), compared with the formula of 
Einstein {Ann. Physik, 1906, [iy], 19, 289), + + A fheje 

formulas are examined in connexion with viscosity measurements 
made by various observers on suspensoids. The question of the 
effective volume of the disperse phase is considered, and it is shown 
that it is the sum of two factors, the volume of the actual disperse 
phase (probably but- not necessarily proportional to the weight) 
and the volume of the adsorption envelope. The authors, using 
figures obtained by Oden for sulphur sols (A., 1912, ii ’ 1143) 
calculate that the thickness of_ this layer is O'SZp;!. It is shown 
that with - two-phase colloids it is advantageous to study the 
viscosity changes by a method which allows of a varying “rate of 
shear.” This is not possible with the Ostwald viscometer, where 
the rate of shear is determined by the diameter of the capillary 
and the density of the liquid, but is possible by means of Couette’s 
apparatus, which is described. A few preliminary measurements 
are given for a paraffin soap solution emulsion. J .p, g. 

Viscoaities and Conductivities of Aqueous Solutions of 
Eaffinose. Edward W. Washburn and Got Y. Williams (J. Amur, 
(jhfffii, Soc.f 1913, 35, 750 754). — Tn continuation of the investiga- 
tion of the relation between ion conductivities and the viscosity 
of the medium (A., 1911, ii, 862), raffinose has been selected as 
the first non-electrolyte to be employed for changing the viscosity. 

An account is given of a method of preparing pure rafifinose 
and the conductivities at 0° and 25'>, and the densities and relative 
viscosities at 0®, 25®, and 60®, of its aqueous solutions of various 
concentrations are recorded. (j_ 

Experiments on Wetting, and on the Adhesion of SoUd 
Particles at the Surface of Two Liquids. F. B. Hofmann 
{Aetisck physikal. Chem., 1913, 83, 3»5— 42.3. Compare Stark, Arm 
Phjf. Chem., 1898, [iii],_ 65, 287; Pickering, T., 1907, 91, 2001).— 
Experiments are described showing that when a fine powder is 
Shaken with two liquids which are not completely miscible, the 
powder is entirely retained at the surface of contact of the two 
iqui s. This action is shown to be due to the partial wetting 
t liquids. The wetting of glass surfaces 

llmi-d Ti t * number of liquids and mixtures of 

quios. It 18 shown in this case that the partial wetting of a glass 
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surface by a jnixturc of two liquids runs parallel with the adhesion 
of small glass particles at the surface of contact of the same two 
liquids. Experiments were then made with thm plate crystals 
and powders of a number of substances, and it is shown that ij 
those cases where the thin crystal adheres strongly to the surface 
thb powder also, on shaking witk the liquid, mil adhere to 
the surface; in those cases where the thin crystals adhere only 
slightly, a part only of the powder adheres to the surface; and 
finally, where the thin crystals do not adhere, neither does the 
powder. A table is given of the action of water and one of the 
following liquids on a number of inorganic substances: ether, 
chloroform, isobutyl alcohol, benzene, xylene, petroleum, igoamyl 
alcohol, and paraffin oil. E. S. 


Determination of the Surface Tension of Molten Lead in 
Contact -with Molten Mixtures of Lead arid Potassinm 
Chlorides. (Theory of Metal Fog Formation.) Ricbash 
Lorenz and Alfred LiEeaANN {ZMiseh. phynkal Chm., 1913, 83, 

459 480).— The authors have measured the surface tension of 

molten lead in contact with molten lead chloride, and mixtures 
of lead chloride and potassium chloride by the rise in capillary 
tubes.- The capillary apparatus -was of Jena glass and of the nsud 
form ; a quantity of pure lead was placed in the wider tube, and 
covered with a layer of a molecular mixture of potassium chloride 
and lead chloride to preserve it from oxidation. The apparatus was 
then sunk in a bath of molten lead chloride, so that the capillary 
tube was completely immersed, whilst the wider tube was open to 
the air. The heating was electric, and the temperature measure- 
ments were obtained bv means of a platinum, platinum-rhodium 
thermocouple. The measurements fell into three groups: (1) tie 
measurement of the surface tension of a molecular mixture of 
molten lead and potassium chlorides in contact with the air at 
temperatures 457—616°; (2) measurement of the surface tension 
of molten lead against the molecular mixture of lead chloride and 
potassium chloride at temperatures 605 -448°; and (3) measure- 
ment of the surface tension of lead in contact with a senes of 
potassium and lead chloride mixtures (varying from 100% PbCl., to 
78-39% PbCL) at temperatures 555°, 508°, and 600°. The necessary 
density values were taken from the measurements of Lorenz, Frei, 
and Jahs (A., 1908, ii, 156). From the results it is shown that 
the theory of Lorenz and Kanfler (A., 1908, ii, 1023), -which states 
that the surface tension of molten liquids, in contact with inolten 
salts, changes, is in accord with facta. The surface tansiono kad 
in contact with PbCl, increases at 600° by the addition of 16-r, KL-l 
from 170-1 dyne/cm', to 203-4 dynes/cm. Temperature plays a 
considerable part in the increase; thus, at 600°, the 'H 

the case quoted is 12-14%, whilst at 550° it is 20%, and at 5 0 
3(H. The disappearance of metal fog hy the addition of po 
chloride is similar to the disappearance of precipitates in foK 
solutions, although of a fundamentally 

shown that the fog formation of metal decreases with the mere = 
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surfs*!® tension as occasioned bjr the molten electrolyte in contact 
^th the metal. This is explained on the assumption that the 
fog formation is due in some way to the solution pressure, inner 
pressure, and vapour pressure of the metal, and that the forces 

work on the ^surface, ^that is, those which condition the surface 
tension, act against the internal forces. j p 

The Nature and Cause of Sorption from Aqueous Solutions. 
Geobg von Georgievics (ZeitsA. physihd. CItevi., 1913, 83, 
369 — 279).— A theoretical paper, in which the results of previous 
papers (A., 1911, i, 537; ii, 1070; 1912, ii, 140, 236, and the 
following abstracts) are considered. It is shown that the ® 
value of the expression for the partition relationships ^c,/cj = A 
runs parallel with the strength of the acid used, and con- 
sequently the adsorption is determined by the strength of the 
acid. Of two. acids of equal strength, the one with the greater 
viscosity is more strongly absorbed by wool. Hence a large 
viscosity brings about a greater solubility of the acid in the 
absorbent; so that it follows that the sorption (adsorption 
and solution) of acids in wool is determined by the strength of the 
acid and the viscosity. The usual method of considering adsorp- 
tion as a concentration of the adsorbed material on the surface 
of the absorbent is shown to be unsatisfactory, and it is shown 
that experiment indicates that a concentration of the adsorbed 
substance takes place on all the molecules of the adsorbent, as 
far as this is not rendered impossible by any hindrance of the 
diffusion. A hypothesis is put forward to show how the adsorption 
can pass over to chemical reaction between the adsorbed material 
and the adsorbent. J. p. g. 

Adsorption in Solutions. IV. The Significance of the x 
in the Distribution Formula and the Causes of Sorption. 
OsoRO TON Geokgievics (Monnlsh., 1913, 34, 733 — 749. Compare 
A,, 1912, il, 140, 236),' — The interpretation of the meaning of x in 
the ordinary distribution formula, ^/cj/c, = K, has hitherto been 
a matter of difSculty. When the range of concentrations varies 
greatly it is often necessary to have different values of x for 
different ranges of concentration in order to obtain a constant 
value of K. In order to interpret the meaning of x, the author 
proceeds as follows. In any given series of concentrations, the 
value of X is calculated for each consecutive pair of concentrations; 
the^ mean of the various values of x is then taken for the series. 
It is then found that if a number of acids is arranged in the 
order of their strengths, then the mean values of r, calculated from 
experiments on the distribution of these acids between water and 
wool, also follow the same order. If the value of x were 1, no 
adsorption would take pi ace, the acid merely dissolving in the 
adsorbent (wool); when, however, a hindrance to sorption (adaorp- 
lon + solution) takes place, adsorption occurs to a greater or lesser 
extent, and the value of x increases. It follows that the stronger 
fu acid is, the more it is adsorbed bv wool, since the value of ,r 
wereases with the strength of the acid. 
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Compariron of the values of x and the viscosity of the aque„ 
solutions of the various acids shows, that within one and the jjj,* 
group of acids, that is, mineral' acids, or fatty acids, etc., th* 
adsorption is all the greater the smaller the viscosity. 
therefore, which have the smallest value of x are dissolved by th’ 
w«oI in the peatest proportion durii^ the process of sorption * 

Considerations such as the above lead the author to the condusio 
that the strength of acids and the viscosity of their solutions are 
the two chief factors which regulate the whole process of sorption 

Apparently there is no relation between adsorption and surface 
tension. If, however, the acids are arranged in the order of 
descending values of x, that is, in the order of decreasing adsorn. 
tion, the same order is obtained as for their toxic action towards 
bacilli ; the reverse order is obtained for the haemolytic action of 
these acids. 

The distribution coefficient of the following acids* between water 
and wool was measured : formic, malonic, and adipic acids 

T. g.'p. 

Adsorption in Solutions. 17. Solution, Adsorption 
Chemical Combination, Adhesion. Georg von Gkoroievics 
{Mmalah; 191. S, 34, 751 — 757). — Arguments are adduced against 
the assumption that the process of sorption is essentially chemical, 
■Various considerations, which depend to a great extent on those 
given in the previous abstract, lead the author to account for the 
process of sorption between wool and acid solutions as follows' 
The acid dissolved in the water diffuses into the wool fibre and 
distributes itself uniformly. As further diffusion takes place and 
the concentration of the sorbed substance in the adsorbent becomes 
greater, the chemical attraction of the molecules of the adsorbent 
comes into play, and adsorption, which consists in the gradually 
increasing accumulation of the sorbed substance round the indi- 
vidual molecules of the adsorbent, occurs. As the adsorption 
increases, the attraction of the molecules of the adsorbent for those 
in the sorption solution decreases, and consequently a retardation 
of the sorption occurs, which retardation is a characteristic sign of 
adsorption, T. S. P, 

The Determination of the Chlorine and Sulphur Trioxids 
Pressurea in the Case of Chlorides and Sulphates. Lothak 
Wohler and M, GshNZWEto (ffer.. 1913. 43, 1687 — 1590).— Tto 
authors describe an improvement of the apparatus previously used 
by 'Wohler and Pliiddemann (A., 1908, ii, 290) for the deter 
mination of the sulphur trioxide tension of sulphates, wherehy the 
vapour tension of chlorides can also be determined. 

With the new apparatus, the measurements on ferric sulphite 
gave results in agreement with those obtained by Bodenstein and 
Suzuki (A., 1910, ii, 1042). The results obtaiued previously for 
cerous sulphate were conffnned, at all events for the higher 
temperatures, and a fresh calculation of the sulphur trioxide 
partial pressures given. T. S. P- 
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Studies on C Frewnand Nemon (/. Amer. Chm. Soc., 

1913, 86, 658— 671).— KaUenberg (A., 1906, ii, 337) and Wilcox 
1910, 11 , 693) have determned the osmotic pressures ' 


(4 


, have determined the osmotic ’ pressures of 

solutions of certain substances in pyridine when separated from 
ure pyridine by a caoutchouc membrane. This work has now been 


It has been found that pyndme solutions of metallic abietates 
readily pass through* the membrane without producing any con- 
siderable rise of liquid m the osmometer tube. The oleates, 
palmitates, and stearates camphor, phenol, thymol, and benzoic acid 
all behave similarly. All these compounds are easily soluble in 
hydrocarbons, such as benzene and petroleum, and are therefore 
also aoMble in caoutchouc and thus pass through the membrane 
On the other hand, certain compounds also soluble in pyridine 
such as silver thiocyanate, copper chloride, lead nitrate, copper 
formate, dextrose, Isvulose, “saccharin.” and hippuric acid, do not 
pass through the membrane so easily nor in such large quantities, 
and these are insoluble, or nearly so, in hydrocarbons. The effect 
of adding water in various amounts to the inner and outer liquids 
of an osmotic cell, either separately or simultaneously, has been 
determined for several compounds. Of the compounds examined 
with the object of determining their suitability for use in direct 
osmotic pressure measurements, lead nitrate and dextrose have been 
found to approximate most closely to sucrose and silver nitrate with 
regard to semi-permeability towards a caoutchouc membrane when 
pyridine is used as solvent. 

The results support Kahlenberg’s chemical theory of osmosis, 
according to which the phenomenon is selective and depends on 
the specific natures of the solvent, solute, and membrane, instead 
of being due to the purely physical factors of porosity, capillarity, 
and surface tension. g q 


Diffusion in Solids. Cecil H. Desch (Rep. Brit. Assoc., 1912, 
348 372). A summary of knowledge on this subject, arranged 
under the following heads: diffusion in glasses; devitrification; 
electrolysis of glass and porcelain ; diffusion of gases through metals; 
passage of liquids through metals; solid diffusion in metals; 
cementation and decarburisation of iron; segregation and crys- 
tallisation ; influence of the amorphous modification in metals; 
electrolysis of crystalline solids; diffusion in minerals, artificial 
crystals and colloidal gels, Liesegang’s phenomenon. C. H. D. 


Diffusion of an Electrolyte in Gelatin. L. William Oholm 
(C/im, Zmir., 191:1, i, 1648; from ifed. VeiensiapsakmI. SobdinstHvt, 
913, 2, 30, pp. 8), — The diffusion-coefficient of potassium chloride 
in gelatin solutions of different concentrations has been measured 
in a vessel cornposed of four superposed brass cylinders, tbe solution 
eing placed in the bottom section and the solvent in the others, 
such a system being especially adapted to viscous solutions. The 
coefficient decreases with increasing concentration exactly like the 
conductivity, so that it can be calculated from measurement* of 
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the latter. Gelatin therefore influences the' ionic velocity 
the decree of dissociation. /’ am 

*'■ C. W. 

The Dependence of Diffiision on the Visoositv 
Solvent. L. Wuluk Oholm (Chem. Zmtr., 1913, i, 1648.1|a‘*'' 
from Mtd. Velenskapsakad. IfobelinelUut., 1913, 2, 26, pp. 21 T ^ ’ 
fliffusion-coefiScients of glycerol and bromoform in ether, **ben' 
acetone, methyl, ethyl, propyl and amyl alcohols, and 
alcohol have been obtained, the concentrations being measD°l* 
refractometrically. Except in the case of glycerol in amyl alcot i 
the solutions are more viscous than the solvents. The percenta"’ 
increment of the viscosity on the addition of the same ouantif 
of glycerol is irregular for different solvents, but in the^cass of 


bromoform the increase is greater the smaller the initial 


riscosity. 


The diffiisibility of glycerol decreases with increasing viscosity ajj 
concentration ; krj is about 0'46 in the case of methyl, ethyl aai 
propyl alcohols, but varies widely between 50% alcohol and amyl 
alcohol. Glycerol is much less complex in alcoholic than in aqueo® 
solution. The diffusibility of bromoform varies less with viscosity 
but the values of krj are irregular, decreasing with increasin? 
molecular weight of the solvent. The product Ic^ is greater 
for bromoform than for glycerol. J. c, W. 


Free Diffusion of Non-Electrolytes. II. DiSiision of Some 
Organic Substances in Water. L. William Oholm 
Zentr., 1913, i, 1649 — 1650; from if «d. Vetmikapsakad. Nohdmtitut, 
1912, 2, 23, pp. 52. Compare A., 1910, ii, 273).— The diffusion! 
coefficients of a number of inactive substances have been measured 
the concentrations being arrived at by refractometric means. Tie 
values rise with increasing dilution, but for different siibstantcs 
the variation is widely different, and the coefficients for solutions 
of equal concentration are very far apart. The temperature- 
coefficients of diffusion are about the same as in the former paper. 
The variations of the diffusion-coefficients at 20° for the extreme 
limits of concentration employed are as follows : glycerol, 0'645 to 
0’717 for 2.V to 0'125.V; acetamide, 0 685 to 0'900 for lO.V to 
Q'25N ) carbamide, 0'986 to r022 for 2.V' to 0'25.V; mannitol, 
0'459 to 0'500 for 0'5.V to 0'125A; quinol, 0'640 to 0'665 for 
O'fiV to 0'25A; resorcinol, 0'524 to 0'654 for 25’ to 0125.T; 
alloxan, 0'531 to 0'570 for LV to 0'125A; peutaerythritol, 0'5i3 
to 0'589 for 0'4.V to 0'2.V ; saligenin, 0'521 to 0'619 for l.V to 
0’25.V ; ecgonine, 0'628 to 0'604 for lA to O’lA ; dicyanodiamide, 
0-860 to 0-895 for O'd.V to 0-2A ; salicin, 0'402 to 0-4ii2 for 0 12.V 
to 0'06iV ; caffeine, 0‘488 for O'OSA ; inulin, 0’132 to 0138 for 
O-OLV to 0-0053’-; gum arabic, 0-193 to 0-203 for 4-9% to 2-«; 
starch paste, 0-207 to 0-214 for 8% to 5%, and starch powder, 
0-058 to 0-0676 for 4 98% to 1-23%. 

The product ijo again about 7. From this expression the 

molecular weight of gum arabic must be about 1060, of starch paste, 
970, and starch powder, 10,000. The diameter of the molecule 
has also been calculated, and is of the order 10“* cm, for ordinary 
compouuds, and 10“^ cm. for colloidal substances. J- C. IV 
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Diffasion of Some Organic Substances in Ethyl Alcohol 
, ffiiiiAM Oholm {Chem. Zentr., 1913, i, 1660-1651 ; from Med. 

1912 2 , 24, pp. 34 . Compare pre- 
ceding abstract).— The di^sion of a large number of organic 
ooBipounds m ethyl alcohol been studied with analogous reiults. 
The diffusibihty falls from 1-08 and 0'98 for chloroform and acetone 
to 0-60 for camphor, 0'25 for aconitine, and 0-16 for carminic acid, 
and rises on dilution as m aqueous solution. The product JM 
is about 4-4 .for acetamide, glycerol, resorcinol, and quino? but 
for saligcnin, acetin, and eosin-eodium it is 67. Assuming’ that 
the diffusion-coefficient for the same substance and same concen- 
tration is proportional to the viscosity of the solvent, the constant 
calculated from the value 7 for aqueous solutions, should be 5'24' 
This assumption 13 not always justified, however (see abovel and 
iome of the values obtained in the present instance when re 
calculated for aqueous solutions, would become as much as 15. 

J. C. W. 

Solubility. II. J. Vaeoas Eybe {Rtp. Brit Assoc 1912 
■95-871).-The report deak with work on solubility published 
between 1895 and 1911, under the following heading^ I Intro 
iuction; n, Methods of Determnation ; III, Influence 'of Nature 
Solvent; IV, Influence of Nature of Solute; V, Solubility in 
relation to (a) temperature, (5) pressure, (c) influence of other 
iubstances; VI, Mutual solubility and distribution coefficients- 
7II, Theoretical considerations; VIII, Chronological bibliograuhv • 
IX, Authors' index. C B I) * 

Dissociation Constant of Weak Acids and Bases from 
Solubility Data. Nilratah Dhar {J. Amer. V.hcm. Soc. 1913 
35, 800— 802).— The solubility of an acid is increased in presence 
if the salt of a weak base and a strong acid, benzoic acid for 
isample, being more soluble in a solution of sodium acetate than 
in the same volume of water. It is shown that, assuming the 
hssociation constant of benzoic acid, the dissociation constant of 
icetic acid IS given by the formula (6 x lO-s x o)(c- 6 -fa)/(ft -ok 
ffhere a is the solubility of benzoic acid in w-ater, and b its solubility 
.n a solution of sodium acetate of concentration c Philiu IT 1909 
37, W) and Philip and Garner (T., 1909, 95,' 1466) Lve’deter- 
iiineii the solubility of cinnamic, benzoic, salicylic, and nitrobenzoio 
icids m solutions of sodium acetate, sodium butyrate, sodium 
oimate sodium monochloroacetate, and sodium salicylate. Calcu- 
atious have been made from these data, and fairly concordant 
esults have been obtained with cinnamic and benzoic acids'. 
Milar resulk are obtainable from the potassium salts. In the 
mol salicylic and nitrobenzoic acids, difficulty arises owing to 
msation, as these are fairly strong acids. E. 

Constants of Monobasic Acids. Nilratah 

107-409? EUhrockem., 1913, 19, 

}- '^arbon moxide is more soluble in solutions of s^ium 
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salta of weak acids than it is in water. This fact is made tk 
basis of a method of determining ionisation constants of 
acids. A small Erlenmeyer flask, containing about 100 c.c. q[ 
aqueous solution of the sodium salt of a weak acid, is connett!? 
with two U-tubes containing calcium chloride; these are comjjjS 
mth a second flask containing |100 c.c. of diAilled water, j j 
^s to two U-tubes. Each flai with its contents and accomm,,” 
ing U-tubes is weighed; carbon dioxide is then slowly bubU^ 
through for about an hour, and the two sets are re-weighed 
from the weighings the increased solubility of carbon dioxide ' 
the salt solution calculated. Using the dissociation constant '( 
carbonic acid determined by Walker (A., 1900, ii, 268), the authol 
have determined the dissociation constants of the following add, 
at 25°; hippuric acid, 2-5 x lO"*; nitrons acid, 5'6 x 10-<; cacodrli 
acid, 6'27 x 10*^; formic acid, 2’4xl0-*; butyric acid, l'65xio-i' 
propionic acid, I'SSxlO"''; acetic acid, l'95xl0-®; and benaij 
acid, 6'07 x 10"®. The method obviously makes it possible t« 
determine the dissociation constants of acids which cannot eajil« 
be obtained pure, for example, nitrous acid (see also Sand A 
1904, ii, 612; Bauer, A., 1906, ii, 649). J, p 'g ’ 


Degree of Diseociation of a Dissolved Substance ij 
Saturated Solutions of Different Solvents. Pall Wau® 
{Butl. Acad, Sci. Sc. Pctersbourg, 1913, 427—448. Compare A, 
1906, ii, 527). — The author has determined the solubility of tetri' 
methylammonium iodide in the following solvents at 25°; water 
50% water-ethyl alcohol mixture, methyl alcohol, methyl tbi» 
cyanate, acetonitrile, cyanoacetic ester, propionitrile, ethyl alcohol, 
epichlorohydrin, and acetylacetone. The solubilities in grams per 
100 grams of solvent are: 5-268, 3-107, 0-337, 0-229, 0'183, 0'OSM, 
0-0578, 0'0478, 0-0367, and 0-0275, taking the solvents in the order 
given above. It is shown that the solubility is parallel with the 
dielectric constants of the liquids. The electroconductivity of the 
solutions over a large range of concentration is measured, and (Jit 
value of A 00 obtained by extrapolation. It is shown that the 
degree of ionisation of tetramethylammonium iodide in saturated 
solutions as obtained from o = A„/A^ is the same for all the solvents, 
and has the value o = 0-666. The value of a for saturated solutioni 
is compared with the corresponding values for tetraethyl- 
ammonium iodide and tetrapropylammonium iodide, and it is found 
that the value decreases with increasing molecular weight, but that 
the product a. In, where 2 n represents the number of atoms in 
the molecule, is practically constant, and equal to 12—14. The 
value of a for saturated solutions is shown in the case of tetra- 


propylammonium iodide to decrease with increasing temperature; 
thus, at 0°, a = 0-305, whilst at 25°, o = 0'270. The paper concludes 
with a series of orienting experiments on saturated solutions of 
potassium iodide in water, methyl alcohol, and ethyl alcohol. In 
this case it is also shown that a is constant and equals 0423. 

J, F. S. 
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Molten Salts m Solvents. III. The Degree of Dissociation 
lof Dissolved S^ts. Otto Sackur (Zeiuck phyaiM. Ohm., 
1913, 83, 297j-313. Compare A., 1912, n, 233, 744, 836).— The 
study of solutions in fused salts is continued in the present paper 
It is shown that solutions of silver chloride and cuprous chloride 
in molten potassium or sodium chlorides lower the freezing point 
normally up to concentrations of 1 gram-mol. per litre. Further 
concentration elements of the type Cu | CuCl(dil.) I CuClfconc ) I Cu 
in molten- sodium and potassium chloride were measured and these 
allowed strict adherence to the Nernst hypothesis. All the results 
showed that these solutions agree with the laws of ideal dilute 
solutions to within 1% for concentrations up to 1 volume normal 
The dissociation of the dissolved substance is independent of the 
concentration, and is of the order of 10% for the cases investigated 
(compare Schulze, A., iSlo, ii, 193). The difference in the normal 
[potential of silver and copper has the same value in molten 
^potassium chloride solutions at 800° as it has in aqueous solutions 
lat the ordinary temperature. The thermoelectric power of a copper 
silver couple was measured, and found to be very small ■ it changes 
its sign from negative to positive at 675°. ' ’ J F 

The Diaaimulated State in Hydrates. Kobekt de Foeceasd 
\Gompl. 156, 1506-1509)._A theoretical discussion of 

the work of Feytis (compare A., 1911, ii, 1058; this vol, ii 381) 
Lebeau (A„ 1911, ii, 403), and Chauvenet and Urbain (this vol 
ii, 479) on the constitution of hydrates, and in particular of the 
crystalline hydrates formed by a large number of salts. The author 
suggests that the stability of these hydrates should be expressed 
iu terms of their heats of solution, referred to one molecule of 
water. This mode of expression would give a scale varying from 

0 to 60 calories, and capable of being determined to O’l calorie. 

W. G.' 

The Crystallisation of Metals. Cecil H, Desc-h (Ptoc Rov 
m. Soc GUsgo., 1911-1912, 43, 107-120).-The M^cturfrf 

:rystal skeletons in metals may be examined in three dimensions 
by the device of photographing serial sections and reconstructing 
the crystal as a model. The structure of alloys is largely deter- 
oimed by the power of crystalline orientation possessed by their 
respective components, and the form of a eutectic generally depends 
m the crystallising power of one component, the other serving as 

1 mere filling material This is Ulustrated by the alloys of copper 

nth antimony, and of coppier with phosphorus. C. H. D. 

Colloidal Particles. Victor 
[Zeitsch. Chem. Ind. KoHauU, 1913, 12, 2(6—250) —A eeneral 

Son f- tte^deter 
iietbnr ^ dimensions of colloidal particles. The following 

leculiar and necessary precautions 

he discussed : (1) Direct measurement by means of 

-microscope; (2) density determinations of the disperse 
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system at various heights; (3) measurement of the Brownjj 
movement; (4) measurement of the velocity of settling; ( 5 ^ 
fusion measurements; ( 6 ) measurement of the light absorption" 
and (7) measurement of the intensity of the light dispersed k’ 
the particles. J. p g ^ 


'Phe Behaviour of Gels towardi Liquids and their Vapomg 
Ludwig K, Wouf and Ebnst H. BOchneb {Proe. K. Akad, lyeienn^' 
Amsterdam, 1913, 15, 107S — 1085). — The authors confirm Schroedti’ 
observation (A., 1903, ii, 721) that gelatin, swelling in water vapour 
behaves differently from gelatin swelling in Uquid water; ij 
first case, it absorbs much less water than in the second. Agar ajar 
behaves in a similar manner, as also does celloidin towards etLi 
alcohol. ' 

The explanations given by Bancroft (A., 1912, ii, 838) and 
Freundlich (“ Kapillarchemie,” p. 494) are discussed; that of 
Bancroft is considered to be untenable, whilst that of Freundlich 
is neither very clear nor very convincing ; at the same time the 
authors can offer no better explanation. T. S, P 


Protein Sola of Continuonaly Varying Diapersity. Waw® 
Ramsuen and N. G. Ohavassb (Zeitsch. Chem. Ind. Kolloiik, 1913 12 
250 — 252). — The authors have obtained, by denaturating strong 
albumin solutions with carbamide, a series of protein colloids which 
vary from a clear, coagulated protein gel to a series of weak 
solutions of metaproteins. The differences in the various meta- 
proteins are brought about by suitable changes in the concentration 
of the carbamide and the albumin. The part played by the 
carbamide in the denaturating is considered. The authors consider 
that the main difference between the coagulated protein and the 
metaproteins consists in a difference in size of the individual 
aggregates. On comparing a series of sols, the authors note that 
the greater the concentration of the protein during the denaturating 
the greater the opalescence, the viscosity, and the influence of acid 
or alkali on neutral sols with respect to lowering or raising the 
viscosity. Further, the rate of sedimentation is greater the greater 
the concentration of the protein during denaturating. From the 
observations the authors draw the conclusion that the greater the 
original concentration the greater the size of the individual 
aggregates, and from the viscosity measurements it is rendered 
probable that the disperse system consists of small hydrogel protein 
particles, which, on the addition of acid, shrink, and on the addition 
of alkali return to their former dimensions, without losing their 
individuality. J. F. S. 


Precipitation of Colloids by means of Aluminium Hydr- 
oxide. John Marshall and William H. Welker {J. Atiisr. Ckm. 
Soc., 1913, 35, 820 — 822).— Moist aluminium hydroxide, in the form 
of a thin jelly, has been found capable of completely removing 
the following substances from their colloidal solutions: copper, 
gold, platinum, sulphur, nickel sulphide, cobalt sulphide, cupric 
hydroxide (in sodium hydroxide), Prussian-blue, Congo-red, 
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azolitmiHj litmus (neutral, red, and alkaline), starch (from starch 
pjste and soluble starch), erythrodextriu, starch iodide, fat (from 
emulsion with water and with soap solution), egg-albumin, globulin 
(edestin in 5% sodimn chloride), gelatin, casSin (in half-saturated 
lime water), glutenin (in 0 5% sodium carbonate), nucleoprotein 
(in 0-5% sodium carbonate), gliadin (in 70% alcohol), ovomucoid, 
acid metaprotein (in 0 1% hydrochloric acid), primary protecfte, 
secondary proteose, fat and protein from milk, and protein frqm 
blood serum. Oxyhemoglobin is the only protein tested which 
^as not removed by alumimum hydroxide, and this reagent is 
therefore well adapted for use in the preparation of oxyhiemoglohin 
from erythrocytes. - j; q_ 

The Velocity of Coagulation of Aluminium Hydroxide Sols 
aa Measured Dy Changes in the Viscosity. Heubert Fheund- 
IIOH and N. ISHIZAKA (Zeitach. Chem. Jnd. KoUoide, 1913, 12, 
230— 238).— The rate of coagulation of aluminium hydroxide sols 
by the addition of electrolytes was followed by viscosity measure- 
ments. The results confirm those of Paine (A., 1912, ii, 337) 
obtained in connexion with copper sols. It is shown that the 
precipitation time curves exhibit a point of inflexion, and that 
there is little or no change in the sol immediately the electrolyte 
is added. The curves obtained from solutions containing different 
concentrations of the electrolytes are similar, from which it follows 
that the point of inflexion corresponds with the same value in the 
increase of the viscosity. Further, it is shown that one curve can 
be deduced from another by multiplying the time periods of the 
various degrees of precipitation by the factor for the rate of 
coagulation. This factor bears a relationship to the concentration 
of the electrolyte, which is expressed by the equation V = LcP, 
where L andp are constants, the value of p varying between 3 
and 6. The form of the curves and the high numerical value of 
p oiler a reason for (a) the fact that sols below a given concentration 
are insensitive to electrolytes, (6) for the frequently observed 
sudden coagulation. It is further shown that the rate of coagulation 
of aluminium hydroxide by potassium salicylate can be expressed 
by the equation dxjdz = 2^r(i -f- fru:)(I — a;)-, which, when integrated, 
gives k = ll2^{l + b){bl{l + b)Aog(l + bx)l(l-x)+x,l{l-x)], in 
which X represents the fraction precipitated, s the time, b and it 
constants, b being independent of the concentration of the electro- 
lyte, and a function of the .t value for the point of inflexion, and 
/; being a function of the concentration of the added electrolyte. 
The rate of coagulation constant k is related to the concentration 
of the electrol^ as indicated by the equation i = Ac«. The 
maximum viscosity of an aluminium hydroxide sol, which is com- 
pletely precipitated by the addition of an electrolyte, increases 
with the quantity of colloid in the sol. The maximum viscosity 
IS dependent in a degree on the nature of the precipitating electro- 
The viscosity is smaller with NOj and CNS anions than with 
sulphion and succinate ion. The maximal viscosity varies in 
concentrated sols on shaking. J. F. S. 

VOL CIV. ii. 3S 



ii. 570 ABSTKACXa OF CUEHICAL PAPEKH. 

Chemical Time Beactione with GoUoida. Daniel VohU!(buk 
aud Beinbols Habeule [with Walter idTEUBs] (Ber., Ihi3, 4 q 
1612 — 1628). — The ^thora have investigated the time reactions 
between colloidal solmions of Prussian-blue and arsenioua sulplii^jg 
respectively and alkalis. When sodium hydroxide is added to a 
diplysed solution of Prussian-blue, the colour does not disappear 
instantaneously but fades gradually ; thh rate of reaction increases 
with rise in temperature and with increase in concentration of 
the sodium hydroxide. The rate of reaction is, however, not pro. 
portional to the concentration of the hydroxide ions ; it is quickest 
with barium hydroxide, and slowest with sodium and potassium 
hydroxides, strontium aud calcium hydroxides tailing in betwees 
Tetramethylammonium hydroxide has a slower action than alkali 
hydroxide. The velocity does not depend on the solubilities of the 
respective ferrocyauides formed. Similar results hold when 
arsenious sulphide is used instead of Prussian-blue. 

The observed time reactions thus depend on the nature of the 
cation and also on the concentration of the hydroxide ion. Before 
the actual chemical reaction occurs, adsorption of the hydroxides 
or of their ions takes place, and this adsorption may be the most 
rapid in the case of barium hydroxide. 

It would be assumed that neutral salts would increase the par- 
ticles of the hydrosol by adsorption and also surround them, and 
thus retard the action or alkalis; this is not the case, however, since 
sodium chloride greatly accelerates the action of sodium hydroxide. 
If the sodium chloride is added to the solution of, for example, 
Prussian-blue, before the sodium hydroxide, the acceleration is not 
so great as when it is added after the sodium hydroxide. ' 

The action of neutral salts is very varied, not always being one 
of acceleration. A large number of examples are given, showin" 
that the action is an individual one, depending on the salt. 

The reaction also depends on the relative concentrations of the 
colloid, alkali, and neutral salt; for example, by varying the 
concentration of the Prussian-blue solution, a concentration can 
be found where the addition of barium chloride has no effect on the 
rate of reaction with barium hydroxide. Above this concentration 
the barium chloride has an accelerating, and below it a retarding, 
action. Also, Prussian-blue is decomposed more slowly by a large 
than by a small quantity of calcium hydroxide solution. 

Contrary to the usual statement (compare Linder and Picton, 
T., 1892, 61, 127; Billiter, A., 1905, ii, 305), the authors find 
that arsenious sulphide does not hydrolwe when suspended in 
water. They also find that very dilute solutions of arsenious acid 
and hydrogen sulphide can be mixed without giving a yellow 
solution of arsenious sulphide. If this solution contains a com- 
pound, it is very unstable, being partly hydrolysed into arsenious 
acid and hydrogen sulphide. 

Arsenious acid gives no time reaction with alkalis. Time 
reactions in the formation of salts from bases and acids, including 
acid anhydrides and thio-acid anhydrides, are only known witl 
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typical colloids, such as silicic acid, and the sulphides of arsenic, 
antimony, and tin. Carbon dioxide must also be included. 

T. S. P. 

The Kinetics of Ammonium Salts. Edgae Wedekind {ZeitscL 
physihd. Gftem.f 1913, 83, 370 — 372), — Polemical against Halhau 
(see A., 1908, i, 723; 1909, ii, 722; 1911, i, 852; this vol., i, 354, 
355 ). J. F. S. 

The Kinetics of Ammonium Salts. Hass von Halban (ZeitscL 
pkysihal. Clieni., 1913, 83, 373). — Poleuiicul. An answer to Wedekind 
and Paschke (see preceding abstract). j, p. g. 

Polymorphism. III. Equilibria in-Binary Systems with a 
Polymorphic Substance. Episio^Mameli and^ANXA Mannessieb 
ZefitT.f 1913, i, 166 j; from JSott. Aoc. Med. Chirurg, Paviu^ 

1912, pp. 17. Compare this vol., ii, 19). — The melting-point curves 

of mixtures of the a- and 3-form8 of chloroacetic acid with 
naphthalene, piperonal, and acetic acid have been studied. The 
two modifications behave in the same way. While they act as 
dissolved substances, the curves fall together, and in the converse 
case the curves are parallel. Naphthalene shows two eutectic 
points, but the other substances give irregularities in the neigh- 
bourhood of the eutectic point, due to supersaturation and partial 
ciystallisation. J, C. W. 

Equilibria in Ternary Systems. IV. and V. Feans A. H. 
SCHEEINEMAKEES (/Voc. K. Akad. Weloisck. Amsterdam, 1913, 15, 
1200 — 1213, 1213 — 1228). — Further theoretical discussion of the 
conditions of a liquid saturated with a solid and in equilibriiun 
with the vapour. T. 8. P. 

Equilibria in Quaternary Systems, VII, Lines of Solidifi- 
cation of Quacemary Mixtures from which Binary or 
Tertiary Mixed Crystals Separate. Nicola Paeravano (Gazztlla, 

1913, 43, i, 464 — 469. Compare this vol., ii, 33, 140). — From a 
homogeneous, quaternary liquid, the following may separate on 
cooling; (1) the pure components; (2) binary mixed crystals; 
( 3 ) ternary mixed crystals ; (4) quaternary mixed crystals. Having 
already dealt with the first and last of these cases, in the present 
paper the author gives a mathematical analysis of the problems 
presented by the second and third in the case where there is 
complete miscibility both in the solid and in the liquid state. 

E. V. S. 

Equilibria in Quaternary Systems. VIII. Quaternary 
Systems with Binary Mixed Crystals with a Gap of Misci- 
bility. Nicola Pareavano (Camlia, 1913, 43, i, '469 — 488. Com- 
pare preceding abstract). — In the present paper the author gives 
a mathematical discussion of two of the chief types of the systems 

38—2 
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mentioned, namely, those with a binary diagram of Soozeboom's 
type V, and those with a binary diagram of Boozeboom » IV 

‘ B. V. S. 


Velocities of Reaction and Equilibria. Frans E. C. 

(I’roc. K. Akad. WetKnaeh. Amsterdam, 1913, 16, 1109 — 1117).— The 
author extends the theory put forward ^y himself and Kohnstamm 
(ibid., 1911, 789) with respect to the relation between the velocity 
of reaction and the thermodynamic potentials of the substances 
participating in the reaction (compare also A., 1912, ii, 328), and 
shows that the relation between the velocity constant and tlie 
temperature is given by the equations: d\ogkjdt — {et-t)RT- and 
log/t = (e-€,)/K7'-jB, where e, and e represent the values of the 
energy of the intermediate transitional stage of the reaction and 
of the initial system respectively. The greater part of the known 
experimental data allows the substitution of a constant^value for 
6 — e,. 

Limited Displacement of Monoethylamine by Ammonia 
Gas. Felix Bidet rsm/., 1913, 156, 1613 1615. Compare 

A., 1905, i, 686; 1912, ii, 915; this vol., ii, 197).— A study of the 
systems amuiouia-- ethylamine hydrochloride aad ethylaiuine- 
ammonium chloride, the equilibrium pressures being measured at 
various temperatures. In both systems the equilibrium pressures 
rise with increase in temperature; the values in the two cases 
whilst in agreement at low temperatures differ considerably from 
15° to 23'2°. In no case was any free ethylamine obtained at 
the end of the reaction. The system ammonia-ethylamine hydro- 
chloride is similar in behaviour to the systems ammonia.-amylamiiie 
hydrochloride and ammonia-cthylenediaraine hydrochlonde (for. 
cit.), and fits in with the theory proposed admitting the existeiicp 
of several basic salts formed by the action of the amine, displaceil 
by the ammonia, on the initial neutral hydrochloride or on a basic 
hydrochloride already formed. 


Lawsof “Concentrated" Solutions. V. Parti. Equilibrium 
between Arsenioue Acid and Iodine in Aqueous Solution. 
Part II General Law for Cuemical Equilibrium in Solutions 
containing lone. Part III. Energetica of the Eeacuoii 
between Arsenioue Acid and Iodine. Edward W. \\ashbuik 
and Earle K. StBACnAU (J. dwur. C/i«w. Aar., 1913, 35, 681— lU).- 
The reaction between arsenious acid and iodine has been studied »} 
Roebuck (A., 1903, ii, 14; 1906, ii, 76), but the value of tlie 
equilibrium constant calculated from his data is very uncertain 
owing to certain sources of error in his work. The reaction has 

now been re-investigated. , 

Determinations of the distribution ratio of iodine between carbon 
tetrachloride and water have given the value SS’O. Measurements 
of the equivalent conductivity of hydriodic acid solutions at .. 
have furnished the following results, which y® 
higher than the values obtained by Ostwald: 0-16i7, 389 6, ut . 
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395 ' 6 ; O'OSiV , 398'5 ; 0 06i\f , 404'3. A study of the iodide-tri-iodide 
equilibriuni in solution of hydriodic acid has been made by shaking 
solutions of iodine in hydriodic acid with carbon tetrachloride at 
25 ° until equilibrium was established, and has yielded for the 
constant a value of (l-30±0-015)10-3 for total ion 

concentrations between 0 05 and 015 equivalents per litre. In a 
mixture of HI and HI 3 , both acids are ionised to the same extent. 
The value of ^ for the HjAsO^- ion at 25° is 36 reciprocal 
ohms. The ionisation of arsenic acid at 25° is given by the relation 
[H+][HgA3O3"]/[H3AsO4]=10“*(4’32 -i-4Cji), where Ci is the total 
ion concentration of the solution. The basic ionisation constant of 
arsenious acid at 25° is [A3O+][OH-]/[P3AsO3]=015 x 10-« in a 
solution with an ion concentration of O'l equivalent per litre. The 
value of the equilibrium expression 

[HaAsO^lP+pi-p/PsAsOslfl- ]3 = k , 
was determined by bringing a standard aqueous solution of 
arsenious acid in contact with a solution of iodine in carbon tetra- 
chloride, and was found to be 5'5 x 10 " 2 . 

The results show that the equilibrium HjAsOj f I 3 - + H 20 = 
H.|As 04 + 2H+ + 31” obeys the law of mass action within the 
experimental error over a fairly wide range of concentrations. 
This is in marked contrast to the great deviation from the require- 
ments of the law of mass action shown by the ionisation of a 
strong electrolyte. This behaviour is discussed from a thermo- 
dynamic point of view, and a general law is deduced for chemical 
equilibrium in solutions containing ions. On calculating A, for 
the equilibrium between arsenious acid and iodine on the basis of 
this law, a result is obtained agreeing closely with the results of 
the experiments. 

The heat of the reaction between arsenious acid and iodine is 
1360 cal. The general expression for Kc is log],|fft= -1'3495-|- 
0 00372t. The free energy of the reaction is -iF° = J?nog,Ac = 
5690 + 5'427’ joules, in an aqueous solution having a constant ion 
concentration of 01 equivalent per litre. The potential of the 
normal arsenic electrode has been calculated, on the assumption 
that the potential of the normal iodine electrode is 0'256 volt when 
measured against the calomel electrode, and has been found to be 
0-293 volt. E. G. 

Stratified Disperse Systems. Rsphael Ed. Liesegang (ZtUsch. 
Chem. Iwt. Knlloiiie, 191.3, 12, 269 — 273) — The author considers 
theoretically the reasons for the formation of layers in the structure 
of certain naturally occurring mineral deposits and of certain 
organic deposits. The theory advanced is that, given a solution 
which is very slowly evaporating in the absence of crystal centres, 
a supersaturation will take place and the solution become 
increasingly concentrated until the limit of the metastable region 
is reached; then there wilt be a deposit. If now the crystal 
centres are removed in some way, a further period of super- 
saturation will occur, and consequently later a second layer. It 
IS possible this may be brought about by the supersaturation of a 
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second constituent of the solution crystallising over the first layer 
or by the adsorption of a colloidal suhstance, such a^ silica, ■which 
is k^wn to greatly hinder further deposition of the wme crystal 
sort. This theory is discussed in connexion with the layar formation 
of gallstones, urinary calculi, oolite formation, agate fomation, 
layer crystals, and the layers of anhydrit^ in the Stassfurt deposits. 

^ J. F. S. 

The Combustion of Gaseous Mixtures and the Eetardation 
of Ignition. J. Taffanf.l and Lb Floch (Compl. rend., 1913, 166, 
1544— 1646).— A study of the retardation of ignition of mixtures 
of methane and air at various temperatures, the time of ignition 
being obtained by measuring the variations in pressure. Near to 
the ignition temperature the retardation is very marked, and 
reaches in some cases ten seconds. The intervals before ignition 
are much shorter with higher pressures. The retarding effect is just 
as marked when water vapour is introduced into the explosive 
mixture, the retardation not being due therefore to the gases being 
dry A slow reaction goes on during the time before actual ignition 
occurs. 

Study of the Velocity of Reaction between Phenol and 
Formaldehyde. Benjamin Jabi-onower (J. Aimt. Chem. Soe., 191.1, 
35, 811— 820).— Although the reaction between phenols and 
formaldehyde has been made the subject of many investigations, it 
does not seem to have been studied from a physico-chemical stand- 

^°it*has been observed that when phenol is heated with form- 
aldehyde solution in presence of a little ammonia as condensing 
agent, the liquid gradually increases in viscosity, and this suggested 
that the reaction might be studied by viscosity measurements. 
This was found impracticable, however, and an attempt was 
therefore made to investigate the velocity of the reaction by 
observing the density at regular intervals. The results indicate 
that under certain conditions the density increases regularly with 
the time of heating, but that in other cases the rate of increase 
in density decreases with the time of heating. The rate of increase 
of density rises with the temperature and with the quantity of 
ammonia present. The most regular results were obtained when 
the largest excess of formaldehyde was used. An equation is 
suggested for calculating the increase of density. 

These results were obtained by comparatively crude experiments, 
and must not be regarded as strictly accurate. F- G- 

The Velocity of Substitutions in the Benzene Nucleus. 
Frans F. C. Scheffer (Proc. K. Akad. Wrtensoh. AmtUrdam, 1913, 
15, 1118 — 11281. — The theory given in the previous paper (this 
voC ii, 572) is tested by application to the data obtained hv 
Holleman and his co-workers on nitration and bromination of 
various aromatic compounds, and found to give satisfactory results. 
The conclusion is come to that tbe substitution entropies are 
identical for different positions in the nucleus, T. S. P 
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Dynamic Researches Concerning the Reaction of Priedel 
Crafts. Simon C, .1. Oliviee and Jakob BSeseken {Proe. K. 
JfctA Amiitrdam, 1913, 15, 1069—1077). — The authors 

[, 3 ve measured the Velocity of the action of p-bromobenzene- 
gulphonyl chloride on an excess of benzene in the presence of 
aluminium chloride, the acid chloride being selected, since it is not 
decomposed by cold water, whereas it is rapidly decomposed on 
warming with aqueous silver nitrate, so that the unattacked 
sulphonyl chloride could be freed by means of cold water from 
aluminium chloride, and the hydrochloric acid formed and sub- 
sequently titrated with standard silver nitrate solution. Attempts 
to carry out experiments in carbon disulphide solution were 
unsuccessful, since reaction then proceeded in accordance with the 
scheme : 

CsHiBr-SOja + AICI 3 + CoHj = CoH^Br-SO,- AlCl^ + CeHsCl -t HO. 
The authors are led to the conclusion that the reaction takes 
place in two phases ; 

^ (i) CsH4Br-SO„Cl,AlCl3 + C„Hs = CsH4Br-SOjCl,AlCla,CeHs, 

(ii) CgH^Br-SOjChAlCls-t C 8 Ho = CoH4BT-S02-CeHj,AlCl3-t- HCl, 
of which the first represents the real catalytic action resulting in 
the formation of a ternary compound, which proceeds slowly in 
regard to (ii). They consider, further, that the catalytic action 
oraluminium chloride is not attributable to its ability to combine 
with one of the molecules, since the free aluminium chloride is 
much more active than the combined portion, but is based on an 
influence, termed dislocation, which makes itself felt before the 
real compound has been formed. In harmony therewith it 
appeared that there was measured an additive action of the acid 
chloride with benzene, the first rendered active only so far as it is 
united with aluminium chloride, the second rendered active . by 
the total aluminium chloride present. 

Similar experiments have been made with toluene, chlorobenzene, 
hromobenzene, and nitrobenzene. H. W. 

The Preservation of Hydrogen Peroxide. James H. Walton, 
jun., and Bov C. Judd {Ztitsch. phynkaJ. Ch'.m.. 1913, 83, 315 — 335). 
—The paper deals with the velocity of decomposition of 30% 
hydrogen peroxide at 80®. It is shown that the gasometric method 
of determining the rate of decomposition of hydrogen peroxide at 
this temperature leads to results which are inconcordant and not 
reproducible. It is surmised that the shaking of the solution 
introduces a factor into the decomposition of hydrogen peroxide 
which cannot be taken into reckoning. It is shown that the 
nature of the vessel in which the hydrogen peroxide is placed has 
a decided influence on the rate of decomposition, not on account 
of the nature of the surface of the glass, but rather on account 
of something dissolved out of the glass. Jena flasks which have 
heen boiled with concentrated hydrochloric acid and then steamed 
for weeks give a minimum rate of decomposition. Such flasks 
allow of the determination of the velocity constant for a uni- 
molecular reaction being obtained, and the same results can be 
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obtained when different flasks are employed. The rate of deco®, 
position is much smaller in quartz flasks than in J ena glass flasks. 
Conductivity water which has been preserved in the steamed Jena 
glass flasks dissolves sufficient from the glass in^ a few hours to 
bring about an increased velocity of decomposition of hydrogen 
pdroxide. Solutions of sodium silicate, sodium cartenate, anj 
sodium hydroxide act catalytically on hydrogen peroxide, whereas 
calcium hydroxide does not affect the rate of decomposition. \ 
solution of powdered glass decomposes hydrogen peroxide very 
readily; this is probably due to the presence of a metallic oxiJe 
dissolved out of the glass. Acetanilide acts towards hydrogen 
peroxide as a negative catalyst ; it preserves hydrogen ^ peroxide 
solutions even when they contain positive catalysts if it is present 
to the extent of 0-00148 mol. per litre, and in this respect it is 
superior to sulphuric acid. Concentrated solutions of sodium 
chloride preserve hydrogen peroxide, but when a positive catalyst, 
such as sodium hydroxide, is present, it has little action. Sulphuric 
acid is the most effective preservative for hydrogen peroxide ; even 
when it is present to the extent of only 0-00066 gram per litre, 
it retards the decomposition in a marked degree. It retards the 
reaction more the more concentrated it is, but there is^ apparently 
no simple relationship between the amount of retardation and the 
concentration of the acid. J- F- S. 

The Sensiti-yeness of Some Chemical Reactions. M.^rjan 
(tObski (Z*.ilsch. nnorg. Cfum.. 1913, 81, 315 — 346. Compare Bdttger, 
A. 1910, ii, 195).— The atomic sensitiveness is defined as the 
largest volume in litres in which at least one gram-atom or gram- 
molecule must be dissolved, in order that the reaction may be just 
visible. A beam of light from an arc is used as a means of 
detecting turbidity, and water repeatedly filtered tbrougb toughened 
paper is used. 

The sensitiveness is found to increase with the concentration of 
the reagent used, and the precipitate in certain cases, such as 
that of barium sulphate, becomes more visible -with time. The 
sensitiveness in tbig reaction is greater with an excess of potassium 
sulphate than with an excess of barium chloride, and similar con- 
ditions occur with calcium oxalate. Mercurous chloride is also 
obtained as a crystalline precipitate, whilst silver bromide and 
iodide are colloidal. As a colour reaction, that between cobalt 
salts, potassium thiocyanate, and alcohol has been studied. A 
comparison is made between this method of testing and the micro- 
chemical and spectroscopic methods, and the sensitiveness of a 
large number of qualitative reactions is tabulated. C. H. D. 

Catalysis. XV. Reactions of Both the Ions and the Non 
ionised Forms of Electrolytes. Solomon F. Aobbe (Amer. Chm. 
J., 1913, 49 , 345— 368).— Evidence in favour of the view that 
both ions and non-ionised molecules may be concerned in a 
chemical reactions is adduced from a re-interpretatiou of the wor 
of Arrhenius, Ostwald, Bredig, Goldschmidt, Stieglitz, and others, 
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js well as from the researches of the author and his co-workers, 
rffie latter investigations were made with concentrations varying 
from N to iV'/64, hut experiments have now been undertaken to 
jtufly the reversible addition of ethyl alcohol to p-bromobenzo- 
iiitrile, and the catalytic effect of sodium, potassium, and lithium 
ethoxides in solutions as dilute as A'’/2048. The results so far 
obtained support the theory that both ions and non-ionised electro- 
lytes are active in both concentrated and “ideal” solutions. 

S. (7. ' 

Catalysis. XVI. Reactions of Both the Ions and the Non- 
ionised Forms of Electrolytes. Reversible Addition of 
Alcohols to Nitriles Catalysed by Sodium Ethoxide. Eli K. 
jIarshall, jun., Jdlia Peach? Habeison. and Solomon F. A.oeee 
(IwAT. Chem. J., 1913, 49, 369 — 405). — In an earlier paper (Marshall 
and Acres, this vol., i, 253), an account was given of a study of 
tbe addition of alcohols to nitriles in presence of ethoxides as 
catalysts. A further investigation of these reactions has been made 
as well as of the reversible change of ethyl iminoacetate and 
iminobenzoate into the corresponding nitrile and ethyl alcohol. 

The results prove th^t the action of sodium ethoxide in these 
reactions is purely catalytic, and that the velocity of the non- 
catalysed reaction is so small as to be negligible. A comparison 
of the reaction-velocities and the conductivity data shows that the 
ethoxide ions have a definite effect on the velocity which can be 
expressed as a simple function of their concentration. The non- 
ionised sodium ethoxide also has an influence which can be 
expressed as a simple function of the concentration of the molecules. 
On referring all data to the A'-solution and using Ki and to 
express the effect of a gram-equivalent of the ethoxide ions and 
of the non-ionised sodium ethoxide respectively, constant values 
are obtained for Ki and K„ whatever the concentration of the 
ethoxide. For benzonitrile and ethyl iminobenzoate, — 

0 ' 1172 : 0'0976, and for acetonitrile and ethyl iminoacetate 
f,: ff'„ = 0-344: 0-228. ’ .r 

The addition of sodium iodide in these reactions produces a " salt 
effect,” which is due chiefly to a change in the concentrations of the 
ions and molecules as required by the theory of isohydric solutions. 

The catalytic action of sodium ethoxide on the decomposition 
of imino-esters is anilogous to the reactions of alkvl haloids with 
ethoxides and phenoxides and with sodium l-phenyl-3-thiourazole. 
In all these cases, the velocity of the reaction can be expressed as 
a function of the concentration of the ions increased by a function 
of the concentration of the non-ionised molecules. E. G. 

Representation of the Chemical Elements by means of 
Points in Ordinary Space. Abnaluo Piittti (Atti R. AeoaA. Linrei, 
1913 , [v], 22, i, 569 — 575). — The author describes a representation 
of the elements in three dimensions. He follows Borchers and 
Schmidt (compare Schmidt, A., 1911, ii, 198) in plotting on two 
rectangular co-ordinates atomic weights and equivalent volumes. 



ii. 578 ABSTRACTS OF CHEMICAL PAPERS. 

and in regarding the ordinates as positive or negative according 
as the elements are electropositive or electronegative, hut he adds 
on a third axis the specific heats of the elements, chosen as far as 
possible between 0° and 100°. In view of the law of Dulong and 
Petit, the projection of the elements on the plane of the axes of 
atomic weights and specific heats satisfies the equation *r = 6'4 
that is, it is an equilateral hyperbola the asymptotes of which are the 
axes of X and z. Hence the points representing the elements lie 
on an equilateral hyperbolic cylinder. Further, since atomic 
weights and specific heats are essentially positive, all the points 
lie on one fold of the cylinder. The elements with atomic weights 
less than 6-4 lie on one aide of the straight line forming the locus 
of the vertex of the hyperbola of the sections parallel to the 
plane xi, those with atomic weights greater than this (that is, all 
the elements except hydrogen and some extraterrestrial elements) 
on the other side. A plane representation of the space diagram is 
also given. R. V. S. 

The Present Position of MendeWev’s Periodic System of 
the Elements. Maurice CbabbP. (Ryll. Soe. Mm. Bdij., lOlH, 27, 
153 — 159). — A review especially of somp of the rnore recent 
investigations on the relation between the atomic weights of the 
elements. D’ R’ T. 

Some Consequences of Graham’s Work : the Nature of 
Elements; the Diffusion of Liquids. Henry E. Armstiiong 
(Proc. Roy. Phil. Soc. O'lasgow, 1911-12, 43, 67 — 96). — The Graham 
Lecture. A discussion of the periodic system ; the chemical nature 
of the inactive gases; the process of diffusion; and the nature of 
hormones. C. H. D. 

[The Nature of Auxiliary Valencies.] Fritz Ephraim {Zeitsd. 
physical. Ch«m.. 1913, 93, 257— 259).— Polemical. An answer to 
Friedrichs (this vol., ii, 497; see also this vo!., ii, 129, 130; A., 

1912, li, ,546). J-F S. 

Magnesia Apparatus. Edgar Wedekind [ZnUM avgew. Clom., 

1913, 26, 303— 304).— An extension of the applications of apparatus 
made of magnesia, or rather a mixture of magnesia and kaolin 
(compare A., 1912, ii, 382). The articles mentioned are spatulas, 
for flame tests; shallow troughs for containing sodium chloride, 
which, when heated in a Meker burner, give a constant source of 
sodium light; crucibles, and boats; test tubes. The articles will 
stand a temperature of 1300°. Tubes cannot be made to stand a 
vacuum, or for use with pure gases, since the material is porous. 

T. S. P. 

A New Apparatus for] Collecting] Sediments from Turbid 
Liquids and for Extracting Liquids. Eduard Spaeth {Zeittch. 
anew. CAm., 1913, 26, 304). -The apparatus is an improvement on 
the author’s sedimentation glass (A., 1897, ii, 281). It consis s 
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essentiaUy of an extraction funnel fitted with a special stop-cock. 
^ small cavity is made in one part of the stop cock ; when put in 
connexion with the funnel it collects any sediment. The stop- 
cock ia bored in such a way that liquid contained in the funnel 
be run out through the main body of the cock itself. 

The funnel po^sses a flat aide, so that it will not roll about 
cvhen laid down; it can also be placed on a water -bath and heated. 

T. S. P. 


Inorganic Chemistry. 


Production of Hydrogen from Water and Goal from 
Cellulose at High Temperatures and Pressures. Friedrich 
Bubgius (/. Soc. C’fiem. Ind., 1913, 32, 41)2 — 467). — According to 
Noyes, the dissociation of water increases nearly 2000-fold between 
the boiling and critical points. It should therefore be a fairly 
itrong acid at high temperatures, if kept in the liquid condition, 
ind in accordance with this the author has been able to obtain 
lydrogen in quantity by heating water and iron under pressure 
'not stated) at about 300°. The action is accelerated by the 
presence of ferrous _ chloride and copper. Ferroso-ferric oxide is 
the product of reaction. 

In the decomposition of cellulose by heat, the reaction is strongly 
aothermic, and under ordinary experimental conditions it is 
impossible to maintain the temperature constant. This can be 
done, however, by making use of the high specific heat of water; 
the cellulose is heated with water under high pressures. At 340°, 
after about twelve hours, pure cellulose yields a black powder, 
which proves to be soft coal of about 84% C, 5% H, and 11% 0, 
the reaction being probably: 4C5H,o05=C,,,H,502-l-3C02-(-12H20 + 
70,000 cal. The percentage of carbon rises with the lengtt of 
heating and the temperature at which the reaction takes place, 
reaching a final value of 84% C. Peat gives similar results to 
cellulose. The reaction takes place much more quickly at 340° 
than at 310°, the temperature quotient being approximately 2. 

The coal produced has the composition and all the qualitative 
reactions demanded by Donath for fossil coal, but it differs very 
much in its physical properties, as it is a very finely divided black 
powder. It may be converted into a subrtance with all the 
physical properties of natural coal by heating it above 300° under 
very high pressure (5000 atmospheres). 

The author’s experiments lead him to the conclusion that the 
formation of coal in nature takes place in two distinct reactions, 
namely, first the reaction of carbonisation, and secondly, the 
formation of anthracite under pressure. Without pressure, no 
formation of anthracite can occur. T. S. P. 
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Expulsion of Acids by Hydrogen Peroxide. Joacbiu 
Spkrbeb {Chem. Ztntr., 1913, i, 1490-1491 ; from Schweiz. 

Chtm. Pharm., 1913, 51, 166— 169).— A description m the terog 
of the theoretical views expressed in a former paper (this vol., 
400) of the action of hydrogen peroxide on some salts, The 
liberated hydroferrocyanic acid, in the case of its potassium salt, 
is frequently oxidised to Prussian-blue, which is then decomposed 
by the free alkali. C. W. 

Optical Investigation of Solidified Oaeee. III. Xhe 
Crystalline Properties of Chlorine and Bromine, Waltek 
Wahl (Ptoc. Roy. Soc., 1913, A, 88, 348 353). — Olilnimj 
crystallises in the orthorhombic system, the crystals in sections 
both parallel and at right angles to the principal axis being 
strongly double-refracting j also the extinction between crossed 
nicols is parallel to the principal axis, as indicated by the cleavage. 
No polymorphic change was observed at temperatures between that 
of the melting point and that of liquid air. As the temperature 
falls to that of liquid air, the pale yellow colour of the crystals 
gradually decreases in intensity, until scarcely any colour is left, 
The crystals are slightly pleochroic. 

Crystallised bromine is very similar to crystallised chlorine, 
except that all the properties appear more pronounced. The 
crystals, which belong to the orthorhombic system, are strongly 
pleochroic; the absorption is dark brownish-red in the direction 
of the prism axis, yellowish-red in the direction of a line bisecting 
the smaller prism angle, and pale yellowish-green in the direction 
of the line bisecting the larger prism angle. With decreasing tem- 
perature the intensity of the colour of the crystals gradually 
diminishes, becoming very pale yellow at the temperature of liquid 
air; this is due to the gradual disappearance of the strong hi- 
chroism. 

A comparison of the crystalline properties of chlorine, bromine, 
and iodine is given. Pleochroism occurs with each element, its 
strength and character changing and increasing as the atomic 
weight increases. The three elements may be regarded as perfectly 
isomorphous. T. S. P. 

The Dynamic Allotropy of Sulphur. Hugo R. Kruvt (Fm. 
K. Akad. Wetengch. Amgterdam, 1913, 16, 1228 — 1236). — Jhiinly a 
criticism of Leeuw’s paper on the relation between the modifications 
of sulphur (this vol., ii, 40), fresh experiments having been carried 
out in support of the criticism. The experiments show that the 
change in volume of strongly supercooled sulphur over the tem- 
perature range 70 — 95® is different from that observed by Leeuw, 
and that the phenomena occurring have no connexoin with the 
change S,^ — S,„„. The author maintains the conclusions drawn 
from his previous work (compare this vol., ii, 132). T. S. P. 

A New Modification of Sulphur. II. Adeiaan H. W. 
Aten {Zeitech. phytikal. Chem.. 1913, 83, 442-458. _ Compare this 
vol., ii, 40). — A continuation of the work published in the previous 
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per. Th® author shows that sulphur which has been heated to 
{'O'J and rapidly cooled contains just as much S, as sulphur 
jjich has been heated to 446° and then rapidly cooled. It is 
*lowa that in sulphur chloride solution S, changes fairly rapidly 
*ato Sf- Experiments were then made in toluene solution, and 
t was shown that the solubility of sulphur which has been heat^ 
170 ° is greater than sulphur which has not been treated in 
this *^1' shown that the solubility in the case of the 

treated sulphur is greater the larger the quantity of solid sulphur 
ejent. The increased solubility is studied in the light of a 
umber of hypotheses, and it is shown that i>, must be present in 
Oie solid sulphur either as mixed crystals, with i', or as a mix- 
ture; the experiments do not allow of an answer as to which 
form” it is present. The solutions containing ,S, are all strongly 
coloured yellow; this colour is shown to be due to sulphur and 
pot to an impurity ; in the case of a solution in carbon disulphide 
contaiidng 18 atoms %, the colour was that of a strong aqueous 
solution of potassium chromate. On cooling a solution of O'. + 8', 
tP -80°, the whole of the >5, separated out, leaving only 5, 
ia solution. 

Experiments were made to obtain solid S. by evaporating the 
solvent, but in the first experiments a white, amorphous powder, 
insoluble in carbon disulphide and toluene, was obtained, namely, 5,. 
If the solvent was removed at - 80° by reduction of pressure, the 
residual sulphur was practically all soluble in toluene, with a 
small residue of S.; so that on distillation of a solution of S, 
the dissolved substance is transformed into iS,. It is shown to be 
extremely unlikely that the solutions of 6', are really solutions of 
a . Two solutions of Hx and o’, + O’, were submitted to a strong 
light; this caused an immediate precipitation of O’., less, however, 
in the case of 0'> + 0, than in the other case, whereas if O', is 
really 0 , the greater precipitation should have come from the 
' J.F. S. 


Beactions Between 'Water and Sulphurous Acid at 
Different Temperatures. Formation of Hypoeulphurous Acid. 
Emile JuNefLEisCB and L£on Bkonel (Coih/jI. rend., 1913, 156, 
1719 — 1724). — A study of the effect of heating aqueous solutions 
of sulphur dioxide, saturated at 0°, at different temperatures from 
160 “ downwards. Water and sulphur dioxide will react at tem- 
peratures below 160°, and even at the ordinary temperature pro- 
ducing sulphur and sulphuric acid, but the reaction is much slower 
at the lower temperatures and with more dilute solutions. This 
production of sulphur and sulphuric acid really takes place in two 
stages, the first of which, resulting in the formation of hypo- 
sulphurous acid, is only noticeable at the lower temperatures ; 

(1) 3S02-t2H2O = H.,SjO,-pH.SOj. 

(2) HjSj 04 = S-fH2S0<. 

Certain secondary reactions of a minor character take place at 
the same time. W. G. 
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Study of the Metallic Tellurites. Victob Lenhek 

Edwahi) Wolesensky {J,. Anur. Vliem. Hue., 1913, 36, 718— 

A study has been made of various metallic tellurite. In the case 
of the alkali metals, mono-, di-, and tetra-tellurites have been 
prepared, the first two by fusing tellurium dioxide with calcalateb 
quantities of the alkali carbonates, . and the tetratellurites by 
decomposing the ditellurites with water. The tellurites of the other 
metals have been obtained by precipitation from a solution of a 
salt (usually the chloride) with sodium tellurite. The alkali 
tellurites are soluble in water, the alkali-earth salts slightly soluble, 
and those of the heavy metals are insoluble. Tellurites are 
unstable; at the ordinary temperature and in presence of moisture, 
tellurous acid is readily displaced by carbon dioxide. When heated 
in the air at 440—470°, the tellurites undergo oxidation, but neither 
the tetratellurites nor tellurium dioxide are oxidised under these 
conditions. In the case of potassium ditellurite, the oxidatioa 
results in the formation of the compound, K.jO,TeOs,TeOj. The 
precipitated tellurites are flocculent and amorphous, and, with the 
exception of the magnesium salt, do not show any tendency to 
crystallise. 

The following salts have been prepared: Potassium tellurite, 
KjTe0s,3H20, ditellurite, and tetratellurite, K2TetOj,4H20; 
sodium tellurite, Na2Te03,5H20, ditellurite, and^ tetratellurite, 
Na2Te40j,4H20. Ammonium tellurite probably exists in solution 
and also in the solid state when surrounded by a saturated solution 
of tellurous acid in ammonia, but on attempting to isolate it, it 
decomposes spontaneously at the ordinary temperature with 
formation of hydrated tellurium dioxide. Magnesium tellurite 
forms at least two definite hydrates, 6MgTeOs,9HjO and 
lOMgTeOj.SHhO. Barium tellurite, precipitated from barium 
chloride solution, occludes large quantities of the chloride which 
cannot be completely removed by washing. Silver tellurite is 
anhydrous; it can be obtained in several varieties, differing from 
one another in colour. Manganous tellurite is very unstable, and 
is oxidised by the air at the ordinary temperature, the metal 
being converted into the tervalent state. Cadmium tellurite, 
3CdTe0„2H80; nickel tellurite, NiTe08,2H20; cobalt tellurite. 
CoTe0.oH:,0; and lead tellurite, 3PbTe08,2H20, are also described. 

Some Reactions of Hydrazine Nitrate. William K. £. 
Hooqkimsor {/. Soc, C/itm. Ind., 1913, 32, 519 — 520), HydrAziiie 
nitrate, NjH^HNOj, has m. p. 70°, and may be kept at 100“ for a 
long time without change. At 200° in a vacuum it decompose 
in accordance with the scheme; 4N2H4,HNOj=5Nj-b2NO-(-10HjO. 
When heated under pressure, it explodes violently; at ordinay 
pressures it burns rapidly. The aqueous solution has very j ® 
action on metals such as zinc, cadmium, and magnesium, w ic 
are strongly acted on by a solution of ammonium nitrate, but 6 
fused salt acts more vigorously than fused ammonium 
Zinc, copper, and most other metals, as well as oxides, sulpbi es, 
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nitrides, and carbides, cause a flaming decomposition at tem- 
peratures little above the melting point. Cobalt and nickel that 
have been thoroughly melted behaved like the other metals towards 
fused hydrazine nitrate, but commercial cube cobalt causes a very 
violent action, followed almost immediately by a severe explosion, 

titrates of bases, such as aniline and toluidine, both in solution 
jpd when fused, behave towards most of the metals in a way 
analogous to ammonium nitrate. T. S. P. 

Behaviour of the Hydronitrogens (Nitrogen Hydrides) and 
their Derivatives in Liquid Ammonia IV. Pressure Con- 
centration Isotherms in the System .^mmonia, Ammonium 
Trlnitride [Azoimide], Akthuk W. Bhowsk and A. K. Houlehan 
[,/. Anttr. C/iem. Soc., 1913, 35, 649 — 658. Compare Browne and 
Wsb, A-. ih 1084; Browne and Houlehan, A., 1911, ii, 
1085 ).— An account is given of experiments on the two-component 
system, ammonia, ammonium azoimide, in which pressure-concen- 
tration isotherms were studied at 20°, 0°, and -33°. The results 
show that ammonium azoimide unites with ammonia to form a 
diammonate, NH 4 N 3 , 2 NH 3 , which crystallises in colourless, trans- 
parent, elongated plates. This compound is stable at - 33°, show- 
ing a dissociation pressure of about 22-8 cm. at this temperature, 
but is not stable at 0°; the inversion point is about -9°. One 
gram of liquid ammonia dissolves 0'7 gram of ammonium azoimide 
at -33°, and 1 gram at 0°. The vapour pressures of solutions 
saturated at these temperatures are 43'7 and 149 cm. respectively. 

E. G. 

Behaviour of the Hydronitrogens (Nitrogen Hydrides) and 
their Derivatives in Liquid Ammonia. V. Electrolysis of 
a Solution of Ammonium Azoimide m Liquid Ammonia. 
AuTBUH \V. Buowse and M. E. Holmes [J. Amer. Vhem. tSoa., 
1913, 35, 672—681). — Browne and Houlehan (A., 1911, ii, 1085) 
have shown that when a solution of ammonium azoimide in liquid 
ammonia is treated with certain metals, the following reaction 
takes place: M-l-NH 4 N 5 =MNs-i-NHj-i-H. It follows therefore 
that the solution is virtually a solution of free azoimide, and, as 
such, affords a convenient means of studying the properties of 
this substance in an anhydrous condition. 

In the present paper an account is given of the behaviour of a 
solution of ammonium azoimide in liquid ammonia towards the 
electric current, the experiments being undertaken with a view 
to gaining information on the properties of the discharged Ng' ion. 

It has been found that such solutions readily conduct the electric 
current, and that, when platinum electrodes are used, electrolysis 
takes place with liberation of hydrogen at the cathode and nitrogen 
at the anode. The ratio Hgi Nj varies from 1'65 to 2T5, with 
an average of r93, instead of the ratio 0 333, which would result 
d the discharged Ng' ions simply broke up into molecular nitrogen. 
These facts are best explained on the assumption that some of 
the discharged Ng' ions break up into molecular nitrogen, but that 
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most of them react with ammonia to regenerate ammoaium 
azoimide and liberate nitrogen. When a graphite anode is employed, 
the ratio averages 0'334, indicating that the Nj' ions are couverte,! 
quantitatively into molecular nitrogen. K. G. 

Atieiupt to Prepare NitroNiwogen Triohlonde, an 
Eflectromeride ot Amniono-Nltroge^i Tricnloriae. William A, 
isoviis iJ. A'liinr. U/ttm. O'ov., iyi3, 35, Ttii 775). Noyes aud 
Lyon (A., 1901, ii, 601) have shown that the primary reaction 
between ammonia and chlorine yields nitrogen trichloride and 
nitrogen, and have suggested that m the course of the reaction 
the chlorine molecules may split up into C1+ and Cl ions, and 
that some of the N aud H atoms are temporarily positive and 

others negative. ■ , , ■ , . 

It has also been observed that when mtrogen trichloride is 
titrated with arsenious acid solution, one molecule of the trichloride 
is equivalent to six atoms of available chlorine. This indicate 
that the nitrogen of the compound is negative and the chlorine 
positive, and that it hydrolyses as a reversible ruction; 

N— Ul,+ + + + 3 Il’' 0 --rl+ = N— H 3 ++ +oU O IIL 
It then occurred to tke autkor that there might be aaother 
nitrogen trichloride, in which tiie nitrogen would be positive and 
the chlorine negative, aud which would hydrolyse normally, thus: 

N + + +ai,‘" + 3tl’u“‘il'^ = 

H+U— + + +3U'01-. 

In this case, the two nitrogen trichlorides might be termed 
ammono-nitrogeu trichloride and nitro-nitrogen trichloride respec-, 

^'Iteempts to prepare nitro-nitrogeu trichloride have been made 
by passing a mixture of nitrosyl chloride and phosphorus penta- 
chloride through a strongly heated porcelain tube. No appreciable 
amount of the trichloride was obtained, but evidence of ite existence 
was secured, aud au analysis of the products of the reaction showed 
that the compound indicated could not have been the amnioiio- 
nitrogeu trichloride. 

The Solid Hydrogen Phosphides. Louis Hackspill (Compi 
read., 1913, 156, 146*1— 1468).— The four alkali phosphides having 
the general formula (compare Hackspill and Bossuet, A,, 

1912, ii, 252), when treated with very dilute acetic acid, give a 
hydrogen phosphide in the form of a yellow solid, the coiupusition 
of which ^responds with H^Pj. Further, the solid phosphide 
obtained by Stock, Bbttcher, and Lenger (compare A., 19u9, 11 , i -ij, 
when heated in a vacuum at 80°, loses a considerable amount ol 
gaseous phosphide, and after several hours the compound i.j' 
left behind. This substance is of an acid nature, since 1™“*®““ 
metallic phosphides with corresponding formulse, KjPnjh 

Crystallisation of Carbon Dioxide, Nitrous Oxide, Md 
Ammonia. H. E. Behnken {JaArb. Min., 1913, 1 , if*’/ '6^, 
nyticai Mevieu,. 1912, 36, 66-73).-Theso substances wore 
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crystallised on the stage of the microscope with the aid of liquid 
air. of them belong to the cubic system, and carbon dioxide 
;cas obtained as good, clear, optically isotropic crystals, showing the 
cube and octahedron. j_ g 

Simple Method for the Preparation of Argon i Chemioal 
Activation of Diatomic aases m the Glow Discharge. 
joHiNNSS SlABK {thysHaU. Zeiluch., 1913, 14 , 497— 498).— The 
uithor has observed that when oxygen from a cylinder (prepared 
jy the fractionation of liquid air) is M into a tube through which 
;anai rays are passing, and in which mercury vapour is also 
assent, the oxygen rapidly disappears,- the waUs of the tube 
)ecome coated with a deposit of mercuric oxide and mercuric 
iitrite, and argon, which was contained in the oxygen, is left 
lehind. The spMtrum shows the lines of mercury and argon ; even 
he strongest lines of oxygen are very weak, whilst thrae of 
jitrogen are absent. 

A ready method is thus given for obtaining small quantities of 
irgon in a short time, and the author describes a simple piece 
)!' apparatus for carrying out such a process. 

The ready combination of the mercury vapour with the oxygen 
md nitrogen is supposed to be due to the dissociation of the 
liatomic molecules into their atoms under the influence of the 
lischarge; the atoms are then very active chemically. It is further 
ihown that when submitted to the glow discharge, oxygen readily 
:omhinea with aluminium, and hydrogen reduces mercuric oxide 
Wow 100®, etc. T. S. P. 

Keduction of Some Volatile Halogen Compounds with 
Potassium Powder. Alexandee 0. Vour.vasos (Znitck arwrg. 
Vliem., U13, 81, 304 — 30e). — Pure phosphorus irichlonde and 
similar compounds do not react with massive potassium when cold 
but reaction is readily brought about by dissolving the halogen 
compound in toluene, and using the potassium in the form of 
dust, obtained by shaking vigorously in hot toluene. The 
potassium must be freshly prepared in the required quantity for 
each experiment. Phosphorus trichloride is thus completely reduced, 
according to the equation PCl 3 -i- 6 K = 3KCl + K 3 P, and by adding 
a little glacial acetic acid to the product, gaseous, non-inflammable 
hydrogen phosphide may be obtained. Phosphorus bromide and 
iodide behave similarly. 

Arsenic trichloride yields metallic arsenic, but no arsenide, and 
this is also the behaviour of antimony and bismuth. The chlorides 
of carbon and silicon are not acted on at the temperature of 
boiling toluene. Tin tetrachloride yields finely divided metallic 
tiu. Boron trichloride is only slowly reduced, yielding amorphous 
boron; the bromide somewhat more readily. Titanium tetra- 
chloride yields partly the dichloride and partly titanium. 

Potassium amalgam is much less active than the powdered metal. 

C. H. D. 

39 
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Alcoholic Potassium Hydroxide. Rodolf Gaze (Ohem. Zeur, 
1913, i, 1361 ; from Apolk. Zeit., 1913, 28, 174). — The aulhot 
claims that alcoholic potassium hydroxide made by his method 
(A., 1911, ii, 225) will keep colourless much longer than the 
solution prepared according to Malfatti (A., 1911, ii, 979). 

J . C. \V. 

Temperature-Concentratiou Diagrams of Potassium Sul- 
phate with the Sulphates of the Alkaline Earths and of 
Lead, with Reference to the Dimorphism of Anhydrite, 
Celestine, Barytes, and Anglesite. Wesner Grahmann {Zeitsck. 
anorg. Chem., 1913, 81, 2o7— 314).— Calcium sulphate may be 
melted in an electric furnace without decomposition, and gives the 
freezing point 1450°, and transformation point 1193°. The follow, 
ing transformation points are also observed: strontium sulphate, 
1152°; barium sulphate, 1149°; lead sulphate, 852°. 

A special form of heating microscope is described for the optical 
determination of transformation temperatures. Anhydrite, celes- 
tine, barytes, and anglesite pass into o-modifications, probably mono- 
clinic, at the transition temperature. 

Potassium and glucinum sulphates form a single compound, 
K2S04,2G1S04, with a maximum m. p. about 910°. Solid solutions 
are not formed. The compound is tetragoiual, and the eutectic with 
potassium sulphate is fine-grained and sometimes radiating. The 
system potassium sulphate-magnesium sulphate has been examined 
by Nacken (A., 1908, ii, 692), whose results are confirmed, Solid 
solutions are formed to a limited extent at the potassium end of 
the series. The diagram of the system potassium sulphate-^ialcmm 
sulphate differs in several respects from that given by Muller (A,, 
1910, ii, 776). o-Potassium sulphate retains up to 18 mol. % CsSO, 
in solid solution at high temperatures, but the solubility diminishes 
with falling temperature, and disappears at the transformation 
temperature. The compound K,S04,2CaS04 decomposes into 
d-calcium sulphate and liquid at 1004°, and undergoes a polymor- 
phic change at 938°. There are thus three breaks in the ascending 
branch of the freezing-point curve. The diagram of the system 
potassium sulphate-strontium sulphate is entirely similar. The 
limits of solid solution at the eutectic temperature are 0—22 mol, 
% SrSOi, and the compound K2S04,2SrS0, is resolved into liquid 
and /S-SrSOi* at 980°, and undergoes a transformation at 775°. The 
system potassium sulphate-barium sulphate is so tar different that 
no evidence of a compound is formed. The first branch of the 
freezing-point curve, representing the solidification of solid solu- 
tions, passes through a maximum at 1087°. The limit of saturation 
is 24 mol. % BaS04, and, as before, the )3-modifieatioii does not 
form solid solutions. 

In the system potassium sulphate-lead sulphate, solid solutions 
are formed up to 27 mol. % PbS04, diminishing with falling tem- 
perature. The compound K,S04,2PhS04 has a maxinuun m. p. 
948°, and is dimorphous, with a transformation point at o44 . in 
addition to this, a compound, K2S04,PbS04, is formed at 61a by a 
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jpaetion in the solid state. A number of regularities among the 
systPins considered are pointed out. q h. D. 

Beoiprocal Behaviour of Alkali Sulphates, Chromates, 
Molybdates, and Tungstates at Low and at High Temperatures. 
III. Mabio Ahadobi {Ata. H. Accad. Lincei, 1913, [v], 22, i, 609—611). 
Compare tbs vol ii, 512).— The curve of crystallisation of the 
system KaSO^-K^WO, is continuous; there is a slight minimum 10° 
jelow m. p. of the tungstate. The transformation point of the 
.migstate is not visible in mixtures containing more than 15 mol. % 
if sulphate. The transformation point of the sulphate followed 
I cun'e descending to 482° for mixture? containing 50 mol. % 
lelow which point it is no longer visible. ’ 

In the system K2Cr04-K2W04 the curve is also continuous, and 
t is intermediate between the m. p. of the two salts. The trans- 
orraation points follow curves rising to the transformation points 
,f the pure salts, but were not observable tor the mixtures between 
15% and 40% of chromate. 

The curve of the system ILMo04-K,\V04 is almost a straight line 
ntermediate between the m. p. of the two salts. Here also the 
ransformation points are only observable in mixtures rich in one 
ir other constituent. 

The author has also made experiments with potassium dichromate 
Dotassium dimolybdate, and potassium ditungstate. Potassium’ 
iiinolybdato has m. p. 484°, potassium ditungstate has m. p. 555°. 
N'either salt shows any transformation point. The curves of the 
:hree systems formed by taking pairs of these salts are continuous, 
md are very similar to those of the corresponding normal salts 

E. V. a 

Potassium and Sodium Chromates; Mixed Crystals and 
Double Salt ; Relation to the Corresponding Sulphates. 
E. I'lach {JaM. Min., 1913, i, Rf.f. 212; from Inaug. Dies. Leipiig, 
1912).— Solubility determinations and thermal curves indicate the 
!xistence of the double salt 3K,,Cr04,Na2Cr04 (“ chromglaserite,” 
:orresponding with the sulphate glaserite). This rhombohedral 
louble salt is capable of forming mixed crystals to a limited extent 
with sodium chromate. Fused mixtures on cooling give at first 
be.vagoiial mixed crystals, which during the transformation interval 
3f CG9— 371° mostly split into the simple chromates and mixed 
crystals of chromglaserite and sodium chromate. The topic axes 
of the isomorphous simple chromates and sulphates and of the 
double salts are compared. L. J. g. 

The Error Due to S&lts in the Colorimetric Measurement 
of Hydrogen Ion Concentration in Sea water. 86ren P. L. 
Mrsxse.v and SvKN Palitzsch (Biocksm. Zfitsch., 1913, 51, 

307—313. Compare A., 1910, ii, 404). — ^The necessary corrections, 
plotted in the form of curves, are given for borate mixtures and 
p enolphthalein, borate mixtures, and naphtholphthalein, and 
phosphate mixtures and naphtholphthalein. S. B. S. 

39—2 
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Complex Citrophosphate Salts. Alpejdo Qdabtasoli (.jjj; 

S 1913. [v]. 22. i, 511-512).-PoWin.eal. 

author conaiders not only that hia work has not been r«ogn«ed b, 
Pratolongo in the publicationa of thia author, but alro that the 
Ltatence^of complex ions in citrophosphate solutions (Quartaroli, 

A 1911 ii 4891 is demonstrated by [the expenmenta of Pratolongo 

hi^elf (this vol., ii, 282, 467). V. S. 

Binary Systems of Lithium Chloride with t^e Chlondas 
of the mali Earth Metals. Carlo Sandonkini {AiU R. AuU. 
lAnMi 1913 (tI, 22, i, 629—636. Compare this vol., ii, 137).- 
lirium chlori<fe and magnesium chloride form in aU proportions 
liA onliitiona which are also stable at low temperatures. Tbj 
cmve shows a’ minimum corresponding with 40 mol. % of MgClj 

“cithiL chloride and calcium chloride give a continuous series 

Sution KeTwfL^SdLi,® anTthe curve indicate Z 
solutions break up at a temperature very near that of 
S;st£ation. yielding a -e-^banical mtore o^two^aohd aolutio. 

“\S“L*JnUurXrTdran7with barium chloride, lithiun 

chloride mobto/IrctanT:.' 

Sr thi case of barium chloride the eutectic lies at sbte 
33 mol. % of BaCle and 510». « 

Anhydrous Condition and Stability of Fused Lithm 
PetchlLate and Their Bearing on tb e Aromio Wmght of S ter, 
T'heodokk W Kichaeus and Marshall W. Cox ( tnem . laio, 
107, 267-268).-In their work on the atomm wei|hte oUte 
and lithium Richards and W illard (A., 1 , . ) g 

Slum perchlorate which had 

procedure invo y®. /2) slight decomposition of the 

:yThe chrr^ro^ cllfri^^^^^^ iom (2) fould eas.ly b. 

salt, ine cniordw ui v difficult. It la now shown 

detected, but ^he ‘“''es ‘S ^ described loses no appreciable 

that lithium perchlorate treaty “ j. ^ decomposition 

Ih, B.h.«..r ot A«mo,ta ..d ^ 

Nitrites, and also of the f R^fducin^ Agent* 

stituted Ammonium CompoM^ To Z7-(,3S. Coi»pa" 

“i” “'■* 
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of nitric acid from aolutions before precipitation with hydrogen 
gnlphide, the authors students added ammonia, and then heated. 
II was found that in^ spite of long heating considerable quantities 
df combing nitric acid remained behind ; in spite of this, however, 
after acidifying with hydrochloric acid no precipitate of sulphur 
was produced^ with hydrogen sulphide. Further experiments 
showed that mixtures of ammonium chloride and nitric acid, and of 
ammonium nitrate and nitric acid were reduced by hydrogen 
sulphide, whereas one of ammonium nitrate and hydrochloric 
acid was not, unless the acid was concentrated. This is apparently 
not in agreement with the law of mass action. 

The above observations led to further experiments on the action 
of other reducing agents on ammonium nitrate and nitrite. The 
ordinary metals, with the exception of iron, reduce ammonium 
nitrate to nitrite. With iron the reduction generally gives 
ammonia without the intermediate formation of nitrite, although 
in some cases nitrite was detected ; at the same time a small portion 
of the iron dissolves, giving a complex compound in which the iron 
may be in the ferrous, ferroso-ferric, or ferric condition. 

The intermediate formation of nitrite occurs in the action of 
iron on aniline and p*toluidine nitrates, alkali nitrates, and calcium 
nitrate. 

Neutral solutions of ammonium, potassium, and sodium nitrites, 
have no action on iron in the cold ; the latter also have no action, or 
only a very slow one, when hot. T. S. P. 

Modifications of Silver. III. Silver from Solid Compounds, 
VoLKMiR KoHLScntiTTEB and E. Eydmann (Annalm, 1913, 398, 1—48, 
Compare A., 1912, ii, 253, 845). — A substance changing by mole- 
cular decomposition to a more highly condensed state appears to 
be in a condition of molecular plasticity, since the appearance of 
the final product is markedly affected by material and physical 
factors operating during its formation. Silver is a substance in 
which the property is particularly pronounced. The hair and 
mirror modifications of silver have already been described (loc. cit.). 
The present communication deals with the appearance and proper- 
ties of silver produced from its solid compounds either by direct 
decomposition or by interaction with another substance. External 
factors, such as the temperature and so forth, and, as far as possible, 
the course of the reactions have been studied, since without a know- 
ledge of these conditions the production of different modifications 
is not intelligible. The preparation and the decomposition of silver 
oxide, carbonate, oxalate, azoimide, hyponitrite, and nitrite are 
described. Many interesting facta are stated, but in a form unsuit- 
able for abstraction. Mention may be made, however, of the facts 
that the decomposition of the carbonate is endothermic and of the 
oxalate exothermic; also that a certain amount of silver nitrate is 
produced during the decomposition of the nitrite and hyponitrite. 
Since amorphous silver becomes crystalline by heating under fused 
afiyer nitrate, the production of this salt during the last two decom- 
positions accounts for the presence of a little crystallised silver in 
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the products of these decompositions; in all other cases the silver is 
amorphous. 

A remarkable fact has been observed in connexion with the 
decomposition of silver carbonate. Silver oxide, heated in ^ 
vacuum, decomposes most favourably at 320°. Silver carbonate 
decomposes rapidly in a vacuum at 1 21 6°. If the gas (carbon 
dioxide) is pumped off, the product can be heated to 320° ivithout 
any further evolution of gas. When, however,^ the product is 
allowed to cool and is then reheated, a rapid evolution of gas occurs 
at 235° and the decomposition of the oxide then proceeds normally, 
The reduction of silver oxide by hydrogen at about 70° and finally 
at 100—120° is described, as also its reduction by partly dried 
carbon monoxide at the ordinary temperature; the reduction of 
silver oxide by dry carbon monoxide only commences at about 100°, 
Finely divided silver has also been prepared from silver chloride 
by Wislicenus’s method of reduction with zinc and dilute sulphuric 
acid, by Stas’ method with aqueous potassium hydroxide and 
lactose, and by Vanino’s method with sodium hydroxide and form- 
aldehyde, Aqueous silver nitrate has also been reduced by sulphur 
dioxide. This silver is crystalline; silvers obtained by the other 
methods are amorphous, and differ from one another distinctly in 
colour, lustre, friability, and size of the particles. 

The isolation of silver in such different forms is the reason for 
the frequently expressed view that the metal occurs in allotropic 
modifications. Now, the essential difference between allotropes is 
the difference in the energy-content. This difference has been 
measured by various observers by different methods, the results of 
which lead to the inference that silver does exist in allotropic m(rfi. 
fications. The authors, however, are of opinion that the quantita- 
tive differences in the energy-content of various modifications of 
silver are due, not to allotropy, but to the difference in the size of 
the particles, being conditioned by surface-energy, Employini; 
the various modifications of silver mentioned above, they have 
examined the reduction of ferric alum in dilute sulphuric acid by 
silver, and find that the equilibrium constant betwwn the ferric, 
ferrous, and silver ions is, for the different modifications, not suffi- 
ciently different to justify the inference that the modifications are 
allotropic. This conclusion is supported hy measurements of the 
notential between the silver and the silver ions in the cell, 

■ Ag|0-lJ-AgNO.,|KNO„UV-KCl,HgCl|Hg, 
and hy determinations of the density of the different modifications 
of silver in a Muthmann pykiiometer containing benzene. 

Since Bredig and Teletov have shown_ that the velocity of the 
catalytic decomposition of hydrogen peroxide by platinum is propor- 
tional to the active surface of the metal, the authors have attemp e 
to verify their opinion that the differences in the energy-content ot 
the various modifications of silver are due to differences m o 
surface energy by measuring the velocity of the decomposition o 
hydrogen peroxide in the presence of silver, either by the d™'!'''’ 
ti'on of the potassium permanganate titre, or, better, by ineasiin , 
the volume of oxygen evolved. The various modifications o si v 
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exhibit quantitative differences in their catalytic activity; silvers 
obtained by the formaldehyde reduction or from the oxide by 
nieans of ca,rbon monoxide or hydrogen are the most, and about 
equally, active. 

A description is given of experiments in the sintering or shrink- 
ing of silver by heating. For a given modification the shrinkina is 
tie same whether the silver is heated slowly or suddenly, but the 
shrinking of the various modifications of silver is very different; 
silver powder prepared by wet processes begins to sinter noticeably 

200°, whilst powders prepared by dry processes only begin to 
shrink appreciably at 300°. ■' g_ 

Electrolytic Preparation of Calcium and Calcium Alloys. 
WiuKBLii Moldenhaueb and J. Andersen (Ze.iisch. EkUrochtm., 
1913, 19, 444— 447).— Starting from the fact that at high tem- 
peratures potassium is more electropositive than calcium (Daneel 
and Stockem, A., 1905, ii, 388), the authors have carried out experi- 
ments with the object of preparing metallic calcium from molten 
mixtures of calcium and potassium chlorides. They first determined 
the melting-point curve of mixtures of the two chlorides, and find a 
maximum at 740° which lies between two minima both at 630°. 
The maximum melting point occurs for a mixture of equal molecules 
of the two chlorides, and is stated to represent the melting point of 
KCaCls, whilst the minima occur at the compositions 85% CaCl, 
and 40% CaCh ; the former is the eutectic point for CaCl^ and 
KCat’lj, whilst the latter is the eutectic point for KCl and KCaClg. 

The first electrolyses were for the purpose of preparing calcium 
alloys which should contain no potassium. A mixture of 85% CaClj 
and 15% KCl was placed in an iron crucible which served as the 
cathode, a graphite rod being used as anode. The mass was melted 
by the current and a quantity of zinc added; this melted, and 
formed eventually the cathode. In this way calcium zinc alloys 
were obtained containing up to 67% calcium which were absolutely 
free from potassium. In a similar manner lead calcium alloys were 
obtained up to 81'9% calcium. Pure calcium itself was prepared 
from a mixture of 85% C’aClo and 15% KOI, using the Rathenau 
method, the current density being 60 — 110 amperes per sq. cm. 
The metal was practically free from potassium, and the current 
efficieiicy varied between 75% and 90% of the theoretical. Experi- 
ments with 40% CaCls and 60% KCl did not give a coherent stick 
of calcium as in the other cases, probably due to separation of 
potassium and the high melting point of the alloy. J, F. S. 

Action of Silver Salts and Colloidal Metals on Lumino- 
phores. IV. Lcnwio Vahino and Paula Sachs (J. pr. Chtm. 
1913, [ii], 87, 508—512. Compare A., 1909, ii, 731; 1910, ii, 847; 
1911, ii, 885). — The authors have investigated the effect of the 
addition of traces of silver nitrate on the luminosity of the phos- 
phorescent sulphide mixtures previously described, and find that 
although ill some instances the addition produces an increased 



ii. 592 


ABSTRACTS OF CHEMICAL PAPERS. 


luminosity, this is not universally the case, the silver nitrate often 
having little or a deleterious effect. 

In the preparation of the phosphorescent stones, colloidal metalj 
may be used with advantage in the plane of the nitrates hitherto 
employed; thus the replacement of silver and bismuth nitrates by 
ccdloidal solutions of the metals is accpmpanied in many instanc® 
by an increase in the luminosity. F. B. 

Calcium Boride. Edgar Wedekind (Jer., 1913,46, 1885— 1889) .._ 
Calcium metaborate (30 grams), when reduced by means of calcium 
(50 grams) in the author’s apparatus (this vo!., ii, 225), gives rise 
to the theoretical quantity of calcium boride, CaB(, which has been 
obtained previously by Moissan in an impure condition. Tbe 
reaction product is extracted with dilute acetic acid and then dilute 
hydrochloric acid, and finally washed with hot water. It forms a 
fine, light brown, microcrystalline powder, D'* = 2’ll, and is a 
conductor of electricity. If two electrodes are made by compressing 
the powder, and an arc struck between them, the chief mass sinters 
together, giving a product which cuts glass. On heating in the 
air, superficial oxidation to borate takes place. Other chemical 
properties are as given by Moissan. 

Experiments to obtain barium boride from barium borate and 
calcium were not successful, the product always containing calcium. 

T. S. P. 


Pozzuolana. Giovanni Giorois and Giko Gallo (ff»Aae«a, 1913, 
43, i, 353 — 361. Compare Gallo, A., 1908, ii, 844). — It was 
observed (loc. cit.) that when lime-water acta on pozzuolana the 
substance swells up into a flocculent mass, which is the object of 
chemical investigation in this paper. The experiments were carried 
out with material from S. Paolo and Pratolungo (which are typical 
Roman pozzuolane) and from Bacoli. The mucilaginous substance 
was obtained by treating the pozzuolana with lime-water for six 
months with frequent stirring, and the results of its analysis are 
given in two tables. The behaviour of the two first-named materials 
was similar, but the Bacoli product gave a greater residue insoluble 
in hydrochloric acid and in potassium hydroxide, and this agrees 
with the fact that this pozzuolana sets more slowly. The results 
indicate a tendency to the formation of definite compounds in the 
reaction, but the small amount of calcium found in the gummy 
product as compared with the quantity of silicon and aluminium, 
indicates that the action is far from complete after the period of 
the experiment. The residue insoluble in hydrochloric acid and m 
potassium hydroxide differs in composition from the original pozzuo- 


lana. 


The authors reply to criticisms by Manzella (A., 1912, ii, 352). 

R. V. S. 


Technical Preparation of Baryta. I. Lwroi Making 
1913, 43, i, 416 — 422). — ^This paper forms the introdurtion to a 
series of researches undertaken with the object of simplifying tho 
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technicA^ preparation of baryta, so as to reduce ite cost and make 
it more available for the treatment of molasses. The author finds 
that the reduction of barium sulphate to barium sulphide is 
effected by reducing gases better than by coal, which is generally 
employo’i at present. The reduction with hydrogen, methane, 
water gas, illuminating gas, etc., occurs a-t about the same tempera^ 
ture, as these gases inflame with oxygen, and the temperature of 
reduction can be lowered by the aid of suitable catalysts, just as 
combination with oxygen can be favoured by the same means. For 
commercial purposes^ the best results are obtained with water-gas, 
the reduction occurring at 525 540*^. In practice a temperature 
of 600—625° is employed. - R. y. S. 

Technical Preparation of Baryta. II. Reduction of the Sul- 
phates of the Alkaline Barths with Different Gases. Luigi 
31*biiio and D. Danesi (GazuUa, lOl.S, 43, i, 423—434. Compare 
preceding abstract^. The authors have investigated the reduction 
of the sulphates of barium, calcium, and strontium with each of 
the gases: hydrogen, methane, carbon monoxide, water gas, and 
illuminating gas. The reduction was eiected by passing the gas 
over the sulphate contained in a boat placed in a porcelain tube. 
The tube could be heated electrically. The temperature was 
measured with a platinum, platinum-rhodium couple, and the begin- 
ning of the reduction was taken to be indicated by the first appear- 
ance of traces of hydrogen sulphide or of carbon dioxide in the issu- 
ing gas; at a somewhat higher temperature the formation of water is 
risible In all cases the reduction is complete at temperatures a 
little above those at which the water makes its appearance. In the 
case of barium sulphate the product of reduction is always the 
sulphide ; strontium sulphate yields sulphide with traces of oxide and 
thiosulphate, whilst from calcium sulphate, sulphide and small quan- 
tities of oxide and thiosulphate are also obtained. The temperature 
of reduction is different for the different gases, and has intermediate 
values for mixtures of gases; it is lowest for barium sulphate, 
higher for strontium sulphate, and highest for calcium sulphate. 

R. V. S. 

Technical Preparation of Baryta, III. Rotatory Pumeice 
for the Continuous Production of Barium Sulphide by 
Reduction of the Sulphate with Gaseous Substances. Luigi 
Marino and 1>. Danesi (GazztUa, 1913, 43, i, 434—439. Couipare 
two preceding abstracts). — The essential part of the furnace 
consists of an iron tube covered extemally by a porcelain tube, 
which is provided with a nickel spiral for electrical heating, the 
whole being jacketed with magnesia. The tube and ite covering atre 
rotated at any desired speed, and are also inclinable to any desired, 
fixed angle. The barium sulphate is fed into the tube from a 
hopper at the upper end, and the sulphide falls into a receptacle 
connected with the other end, the inclination and speed of the tube 
being so adjusted that the sulphate stays in the tube long enough 
to be reduced completely (about one hour at 600 — 650°), The 
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reduction ia effected with water-gas, which is passed into the 
from the lower end. The yield of sulphide is 95 — 98%. R. V. g, 

Metallic Glnoinum. Fritz Fichtkr and Kasimir JABLczrusn, 
(Ber., 1913, 46, 1604 — 1611). — GIncinum is best obtained by 
electrolysis of a fusion containing 1 ' mol. of sodium fluoride to 
2 mols. of glucinum fluoride (compare Lebeau, A., 1898, ii, gin 
using a nickel crucible as cathode, a carbon rod anode, and a 
current strength of 7 — 10 amperes at 15 volts. The temperature 
must not rise too high, otherwise an alloy of glucinum and nickel 
is formed. The metal is isolated from the fusion by dissolving 
the salts in water, the solution being prevented from becomino 
acid by the addition of ammonia and by repeated renewal of the 
water. The crystals of glucinum so obtained are freed from 
admixed oxide by centrifugalisation in a mixture of etliylenj 
dibromide and alcohol (D 1'95); they have D = 1‘842. The small 
crystals so obtained cannot be melted together under ordinary 
conditions, owing to the coating of oxide formed preventing 
coalescence ; it is necessary to form cylinders by compression, and 
then heat them up in an electric vacuum furnace, or in one con- 
taining hydrogen at 11 — 15 mm. 

The m. p. is 1280° + 20°. The regulus of metal has hardness 
between 6 and 7, and scratches glass; the freshly-filed metal is steel- 
grey in colour. At the ordinary temperature it is brittle, but at 
higher temperatures ductile. The specific electrical conductivity is 
S'JlxlO* reciprocal ohms. 

The resistance to the action of water is caused by a surface film 
of oxide. As anode in a solution of sodium ammoniiun phosphate 
it acts as a rectifier, similarly to aluminium. It is not so readilv 
attacked by alkalis as is usually stated to be the case. T. S. P, 

Compounds of Arsenious Acid with Glucinum. Bknko Bukyek 
and Ur. Muller (drcA B/tarm., 1913, 251, 3i)4 — 319. Compare A., 
1912, ii, 644; this vo!., ii, 137). — It vras found to be impossible to 
prepare definite compounds of arsenious acid with glucinum, and 
consequently the behaviour of a colloidal precipitate (gel) of 
glucinum hydroxide with solutions of arsenious anhydride in water 
was investigated. It was found that when using even freshly 
prepared glucinum hydroxide (10 grams of precipitate = 0’6349 
gram GIO) only very small amounts of the arsenious anhydride 
were absorbed, due probably to the rapidity with which tlie precipi- 
tated hydroxide loses its colloidal character. With glucinum 
hydroxide precipitated by ammonia and ammonium chloride in the 
arsenious solution larger quantities of the anhydride were absorbed 
at the ordinary temperature, and these were absorbed in accordance 
with the adsorption law. At the temperature of boiling water the 
quantities absorbed were less than at the ordinary temperature, and 
followed Henry's law, that is, the relation between the quantity of 
arsenious anhydride absorbed and that remaining in the solution 
was constant. T. A. H. 
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Blectromet^urgy of Zinc. Oino Gallo {Gmzetta, 1913, 43, 
i, 361 385). Reviewing the methods employed in the metallurgy 
of zinc, tlm author points out that electrolysis is not successful 
because, when zinc chloride is employed, it is necessary either to 
obtain the absolutely anhydrous salt or to electrolyse for a long 
period before the separation of metallic zinc begins. He fiijds 
however, that these difficulties can be overcome by employing zinc 
fluoride instead of the chloride. Anhydrous zinc fluoride is readily 
prepared by heating for two hours at 125° either the hydrated 
fluoride or the sihcofluoride. When the anhydrous salt is heated 
it reacts with the water vapour of the flame below its m p 
(734°), yielding hydrogen fluoride and zinc oxide. If, however it 
is previously mixed with an equal amount of sodium chloride,’ or 
even with half that quantity, the m. p. is lowered to about 500° 
and fusion is readily effected. When the fused mixture is electro- 
lysed, a very s^mall current is sufficient to cause the immediate 
sspajation of shining globules of metallic zinc, whilst if zinc oxide 
is added to the fused mass from time to time, only oxygen is 
evolved at the positive pole, a tension of 3 volts being employed 
Details are given of a, large-scale process founded on this method 
usin^ blende or calarnme.^ The previous removal of the iron of the 
ores is desirable, for if this is not done the iron accumulates in the 
electrolysing vessel. The removal can be effected by magnetic 
selection, or by a new method here described, which consists in 
treating roasted blende or natural calamine with hydrofluosilicic 
acid. A pure solution of zinc sihcofluoride is thus obtained, whilst 
all the iron is precipitated as ferric hydroxide. If the solution is 
evaporat^ and the residue heated at 160°, the zinc salt decomposes, 
leaving zinc fluoride. The silicon fluoride evolved is collected and 
used again. r V, g 

Zinooso-zincic Chloride. Rasik Ral Datta and Haridas Sen 
[J, Ataer. them. Soc., 1913, 35, 779 — 780). — Zircoso-zincic chloride^ 
ZrijClr, or ZnCl,2ZnCL, obtained by the gradual addition of zinc 
to fused zinc chloride until it ceases to be dissolved, is a bluish- 
white, hygroscopic solid, and is rapidly hydrolysed by water. The 
study of this compound is being continued, and attempts are being 
made to prepare zincous chloride, ZnCl. E. 6 . 

Etched Figures of Crystals of Zinc Ammonium Sulphate, 
h. 1. SuRGUNov {Bull. AcaU. Sci. St. Petersbourg, 1913, 405 — 406). — 
The etched figures of crystals of zinc ammonium sulphate, 
Zn(NII^) 2 (S 04 ) 2 , 6 H 20 , show the symmetry to be expected from 
holohedral forms of the nionocliuic system (compare Tutton, T., 
190a, 1140). p_ ' 

Arsenic Compounds of Cadmium. Skrgri F. Schemtschuschhy 
[hUern. Zcitach. MeuUlographie, 1913, 4, 228 — 247). — The fieezing- 
pouit curve of the alloys of cadmium and arsenic, which has 
been determined as far as 70 atomic % As, has two maxima, 
conesjjonding with the compounds Cd^Asj, m. p. 721°, and 
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CdAsj, m. p. 621°, respectively. The formation of the latt^j 
compound is readily suppressed by undercooling, so that the 
descending branch of the OdjAsj curve may be followed as far aj 
a metastable eutectic point at 526°. The compound CdaAsj has a 
polymorphic transformation point at 578°. The normal eutectic 
points are at 319°, close to the freezing point of cadmium and at 
610°. Solid solutions are not formed to an appreciable extent 
and there is no indication of the formation of a compound, CdAs 
even after prolonged heating of the solid alloys. The structure of 
alloys rich in arsenic varies greatly with the presence or absence 
of inoculation. 

The compound CdaAs, is grey with a red shade, whilst CdAs, is 
very dark grey with a blue shade. 

The atomic-volume curve consists of three straight lines, with 
well-marked breaks at the composition of the two compounds. Both 
compounds are formed from their components with considerable 
expansion. Cd 3 As 2 has D 6‘25 and CdAs 2 D 5 86. The latter 
compound is harder than either component. C. H. D. 

Solid Solutions of Compounds of Calcium, Strontium. 
Barium, and Lead with those of the Rare Earths. I. 
Ferruccio Zambonini (Atli R. Accad. Lined, 1913, [v], 22, i, 
519 — 524), — The author proposes to ascertain the existence of solid 
solutions of the types mentioned, because it is assumed in the 
explanation of the composition of some important minerals con- 
taining the rare earths. The present paper gives the results 
obtained by the method of thermal analysis in the case of the 
system PbWO<-Cej(WO.,)8. The m. p. of cerium tungstate is 1089°, 
that of lead tungstate 1125°. The two substances are miscible in 
all proportions, both in the liquid and in the solid state, and the 
curve shows no thermal effect at any point. R. V. S. 

Metallurgy of Copper as Carried Out in Ancient Times 
in the Lands which are Populated by Rumanians at the 
Present Time. C. Nicolescu-Ctin {Ball. Set. Acad. Roumam. 
1912-3, 1 , 297 — 302). — The author has analysed various prehistoric 
articles made of copper, or of copper and tin, and also various 
Roman articles made respectively of copper, lead, and zinc ; copper, 
lead, and tin; and copper, lead, tin, and zinc. Comparison of the 
impurities present in these articles with the impurities present in 
the Rumanian ores of the present day, lead him to the conclusion 
that the metals used were obtained from the local ores. Apparently 
the prehistoric metallurgists could smelt copper almost as well as 
the Romans, since their products contained at times as much as 
99% copper. T. S. P. 

Cupric lodate. James F. Spencer {Zeitieh. pht/sUcal. Cittm., 1913, 
83 , 290 — 296). — The preparation of cupric iodate is described, and 
the action of heat and its solubility in water and solutions of 
potassium iodate and copper sulphate of varying concentrations 
determined. The solubility is determined by measuring the ionic 
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conceatration of both iona by means of electrodes of the second 
and third The electrode for measuring the iodate ion is 

described (A., 1912, u, 1129). An electrode of the third type is 
described for t^ m^urement of cupric ions; it has the form 
Hg!Sg 2 (I 08 ) 2 jCu(I 08 )jlCu and the value 6 = 0-6060 + 
0 0297 log Cu at 25°. The solubility of Cu(IOs),,H,0 at 26®. is 
3 - 30 x 10 -“ gram mols. per litre, and it is depressed normally by 
the addition of either copper sulphate or potassium iodate to the 
solution, without the formation of complexes. Cupric iodate loses 
its water of crjratallisation at 240®, but only takes it up again very 
slow’ly even when placed in water. _ JT F S 

New Method for the Preparation of Ammrs niA/'Bi Copper 
Salts. KSHITIBHUBHAU Bhaouki (Z6iUch. anwy. Chm, 1913, 81 
406-408. Compare this vol., ii, 53).— Powdered cupric oxide is 
rubbed with concentrated ammonia until dissolved; the ammonium 
salt of the required acid is then added, and the rubbing continued 
until solid salt separates. 

Ammonical cupric thiocyanate, Cu(CNS)j,4NHs, forms blue 
crystals, which lose first 2 and then SNHj. Ammoniacal cupric 
ferricyanide, Cu8[Fe(CN)8j2,5NH2, prepared from ammoniacal 
cupric hydroxide and potassium ferricyanide, forms black crystals 
and is very stable. Cu(NOs)j,3NH3,2H20 is stable in air. 
CuIj.fiNHa is blue and unstable. C_ g j) 

The Sulphate-tenoiona and Afhuity of the Bare Barths. 
Loihab Wohler and M. Gbunzweig (Aer., 1913, 46, 1726—1732).— 
The sulphate-tensions of the rare earths have been measured 
(compare A., 1908, ii, 290) over a range of temperatures varying 
from 800 to 1020°, in order to obtain a measure of their affinity, 
that is, of their basic character. The following table shows the 
order in which the earths arrange themselves according to the value 
of the partial pressure (in mm. of mercury) of sulphur trioxide 
{l’'><-’3) over their sulphates at 900®, and also the heat of dissociation 
(9), calculated according to Nernst’s theorem : 

Metal... Sc. Sa. Gd. N.l, Pr. Er. Yb. l.u. Yt La. 

AOj 11 8 7 e 5-5 5 4 3-5 3 2 

8(Cil.)... 6*'5 66-6 56-9 57"2 57-1 57 6 58-2 58'5 58-9 69-8 

These figures show that the rare earths belong to the strongest 
bases; the heats of dissociation are the greatest hitherto observed 
for tervalent sulphates. The above order is, however, different 
from that which has hitherto been assumed, namely, Sc, Yh, Er, 
Gd, Sa, Y, Ce“ Nd, Pr, La. 

The basic sulphates of the above elementa are readily obtained 
by beating the sulphates in the air at 800 — 850®; bcaic neodymium 
and praseodymium lulphatei both conform to the general formula: 
f^OsiSOj. 

The tension curves run almost parallel and very close to 
other, the horizontal difference between them, measured in degrees 
centigrade, being small. This means that it would be more or less 
difficult to separate two sulphates from each other by heating them 
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to a constant, intermediate temperature at which one gives the basic 
sulphate and the other remains undecomposed and soluble in water 
An exaanple is given, however, of the separation of an artiflciaj 
mixture of neodymium and praseodymium sulphates by this means 

, T. S. P." 

Copper-Aluminium Alloys with 84 to 90% of Ooppgp 
H. Hanemaxn and P. Mkbica (Inttrn. Zeilsch. MtuMographir, igp) 
4, 209 — 227). — A close analogy is observed between the structure 
of these alloys and that of steel. Quenching from above the eutec- 
toid point gives a martensitic structure in the case of hypoeutectoid 
alloys. Hypereutectoid alloys, like high carbon steels, yield a 
homogeneous solid solution when quenched from a sufficiently hiob 
temperature, the 0-phase in copper-aluminium alloys taking the 
place of austenite in steels, whilst the y-phase resembles cementite 
The microscopic structures are discussed in detail. C. H. D, 

The 0-Gonetituent of Aluminium Bronzes. A. PoaTEviti 
{Jnlem. ZeiimJi. UetcdlogTaphif, lUlH, 4, 257 — 260. Compare 
preceding abstract). — ^The 0-constituent in alloys of copper and 
aluminium may occur in a cellular or lamellar form, the cellular 
type predominating in the neighbourhood of primary crystals. 

C. H. D. 

Crystallographic Investigation of Hydrated Aluminium 
and Ferric Nitrates. N. I. Subounov (Bull. Acad. Sci. St, 
BeUrsbourg, 1913, 4n7 — 412). — Nonahydrated aluminium and ferric 
nitrates deliquesce rapidly in the air at the ordinary temperature. 
For monoclinic crystals of the aluminium salt, Al(NOj)3,9H20, 
which show several faces not observed by Soret (Arck, Sei. 
pliys. nat., 1886, [iii], 16, 460), the author finds a : b : 
1'1321:1;1-9174, 0 = 131°32'; Soret gave o:6:r = 

1 13398:1:1-91913, 0 = 131°36'. 

The ferric salt, Fe(N 03 ) 3 , 9 HoO, forms pale red, monocliuic crystals, 
n:6:c = l-1296:l:l-9180, 0 = 131°34'. T. H. P. 

The System Manganese-Silver. G. Aukivaut (Compt. reml, 
1913, 156, 1539 — 1541). — The author has made a thermal study 
of the system manganese-silver, and the results indicate the exist- 
ence of a definite compound. MnAg,. A microscopic examination 
of the solidified mixtures of various concentrations in manganese, 
and a study of the K.M.F. of such mixtures against an electrode 
of silver support this view in opposition to Hindrichs (A., 1908, ii, 
856). This compound forms a continuous series of mixed crystals 
with silver, and its limit of miscibility, in the liquid state, witli 
manganese is about 30% of manganese. W. G. 

A Basic Salt of Manganese Iodide. Petk. Kusneztov (Chm. 
FwA., 1913, i, 1659: hom Izvcbtu Don. Pol yicch. Iml. Novnttchtrhisk, 
1913, 2, ii, 1 — 7). — When air is passed through a concentrated 
solution of manganese iodide or when the solution is repeatedly 
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jyiporat^, a basic manganese iodide, MnI«,Mn0,6H,0, is formed 
in colourley, niicr(»copic, doubly-refractive needles, which gradually 
give up iodine at 116—120°. j ^ ■' 

Tervalent ^ganese. I, J„uos Meysk {Zeitsch. anorg. CIma., 
1913 , 81, 385-405).-Pota8eium manganicyanide is more easily 
prepared than other manganic salts. For its preparation 
400 grams of crystallised potassium cyanide are dissolved in the 
smallest possible quantity of water, and 100 grams of powdered 
manganous carbonate are added. Air is then drawn through At 
first a blue mass of the manganocyanide, K,Mn(CN),, is formed 
this oxidises becomnig orange-red. If gently warmed on the 
water-bath, about a day is necessary for the reaction. The precipi- 
tate IS collected, washed with alcohol and ether, and dried in air. 
Ihe reaction is ; 2K4Mn(CN)n -t- O -h HjO ^ 2K3Mn(CN -i- 2KOH 
The salt may be recrystallised from 10% potassium cyanide solution' 
Boiling with water precipitates manganic hydroxide ■ 

K 3 Mn(CK )8 -I- 3H20= 3KCN + 3HCN -t- MniOH), 

The hydrolytic constant at 18° is A = 2 x lO-io. Concentrated solu- 
tions are reddish-yellow, probably owing to the presence of small 
quantities of manganic cyanide. 

Precipitated manganic hydroxide closely resembles ferric hydr- 
oxide. It IS not altered by shaking with water and air, and is 
therefore not to be regarded as a mixture of manganous hydroxide 
and the peroxide. It dissolves in cold concentrated hydrochloric 
sulphuric, phosphoric, and hydrofluoric acids, the last three solu- 
tions being fairly stable. The double fluoride, ILlInF,, may be 
isolated in the solid state. Heating coiiverte the hydroxide into the 
oxide, with partial oxidation. C H D 


Allotropy in General and that of Iron in Particular. 

Cabl Benedicks {/. Iron Steel Inst., 1912, 86 24° 294* 

Compare Smits, A,, 1912, ii, 165, 769, 1058, 1176).-The expansion 
of silver iodide has been determined in a small apparatus in which 
the rod of substance is held between two silica rods. From — 180° 
silver iodide has a positive coefficient of expansion, which at 
-100 IS 1'8 X 10 ", but becomes imperceptible at 0°. From 40° to 
140° a gradual contraction occurs, followed by a sudden and very 
large contraction at about 147°. There is a much larger positive 
coefficient of expansion above 147°. With rapid heating the con- 
traction from 140° onwards is more gradual, and is only complete 
a • These results indicate a solubility of the one modification 
111 the other below 147°. 

The allotropy of iron is discussed from this standpoint. The 
point .I r, IS regarded as the mere teriniiiatioii of the .4r, change, 
htron is then a solid solution of y-iron in a-iroii, the quantity of 
tne former increasing with the temperature. C. H. D. 

Metallography of Some Ancient Iron Objects. H 
msEMANN (7a<,rn. Zsitsch. Melallographie, 1913, 4, 248— 256).— An 
went Celtic tool from Steinsburg, near Romhild, consists mainly 
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of ferrite and pearlito with slag inclnaions, and has been prepared 
by fusion. The point, however, consdste of marten^te, and ^ 
been hardened in water without subsequent tempering. This h 
evidence of the great stability of martensite at the orinary tea,, 
perature. An axe from the same neighbourhood consists of soft, 
Srnost carbonless iron. A Greek faun, dating from the beginning 
of the Christian era, consists of cast iron containing phosphorus, 
A Roman discus consists of wrought iron. C. H. D. 

Blectrolytio Method for the Prevention of the Corrosion 
of Iron and Steel. John K. Cisment and L. V. Walkeb [j 
I nd. Eng. CAsm., 191S, 5, 361— 366).— Results of experimenu 
carried out by the authors show that the corrosion of iron immersed 
in sulphuric acid may be prevented by the application of a counter 
E.M.E.; the density of the current required depends on various 
factors, the more important being acid concentration, amount of 
dissolved oxvgen, and degree of circulation of the electrolyte. The 
influence of these factors has been investigated, and curves are 
given showing the current density necessary under various condi- 
tions. The current density required can be calculated approh. 
raately from the loss in weight of the unprotected metal under 
given conditions. B. 

A New ChemiosJ Cauae for the Busting of Iron. Wjlhblu 
Vaubel {Chem. Ztit., 1913, 37 , 693— 694).— .Although nitrates sib 
known to accelerate the action of water on iron, the phenomenoj 
does not appear to have been systematically examined. 

Ammonium nitrate is the most effective of this class of salt iu 
attacking iron, and it is very generally present in common water 
in contact with iron, for this metal will reduce a portion of tb 
dissolved nitrates to ammonia ; the same process, namely, the redut- 
tion of the nitrate radicle to ammonia, occurs in the action of 
ammonium nitrate on iron, the latter undergoing oxidation. The 
rusting is assisted by the increased activity of oxygen at tb 
attacked spot, and also by the action of the water itself, which, it 
is stated, in the presence of ammonium nitrate will act on iron, 
forming iron oxide and hydrogen, especially if the temperature ii 
slightly raised. Under ordinary conditions the reduction of uitrate 
to ammonia by iron occurs without any appreciable formation of 
nitrite (compare Droste, Chem. Zeif., 1912, 36 , 678), 

As has already been shown (Bonneraa, Chem. Zeif.y 1903, 27, 
148, 825), ferrous oxide and hydroxide in contact with air give rise 
to a certain amount of nitrite. If, as is quite possible, nitrate is 
produced in the same manner, it is clear that for the rusting of 
iron only a minimal quantity of an ammonium salt need be present, 
for the ammonium nitrate could then be easily formed. 

Ammonium nitrite and nitrites of the alkali inetals are almost 
without any action on iron, as also is ammonium nitrate in alkaline 
solution. Nitrates of the alkali metals are not nearly so active as 
ammonium nitrate. The action of the last salt gives rise to ferrous 
and ferric hydroxides, and also to a certain amount of dissolved 
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oil) appw®iitly in the form of a complex ion, as the usual reagents 
j Qot affect the solution. DPT 



one Bessemer steel containing C, 0 08 ; Mn, 0-46 ; S, O'OTO ■ P 0-092 
rplje amount of copper added wae sufficient to give a copper content 
of either about 0'15 or 0-25%. The steels with and without copper 
,jere put through the same mill operations, and were fin^y 
obtained as corruga^ strips, which were tested for atmospheric 
corrosion at three different stations: (1) ffi the Pennsylvania Coke 
regions, where the air contains notable amounts of sulphurous and 
sulphuric acids, etc. \ (2) on the sea coast j ^3) in the country. The 
strips were put on open sheds and exposed to the atmosphere on all 
sides, the time of the test lasting for several months; observations 
vcere made from time to time. 

Full details are given with respect to each teat piece As a 
general result it may be considered as proved that copper has a 
very beneficial effect m retarding corrosion ; the copperHsmtaining 
steels resist the atmosphere from one and a-half to two times as 
«11 as normal steels without copper, and there is little or no 
difference in the average between a copper content of O'lS and O’SO. 
Accelerated acid tests gave similar results, but it should be pointed 
out that in' some cases the results of the acid tests are directly 
opposite to the results of the atmospheric tests. T. S. P. 


Influence of Various Blementa on the Corrodibility of Iron. 
Cbaeles F. Burgess and James Aston (J. hid. Eng. Chtm. 1913 5 ' 
458—462).— Electrolytic iron, alloyed with various other elements’ 
was used ; the test samples were submitted both to acid (20% sul- 
phuric acid for one hour) and atmospheric corrosion, in the latter 
case for a period of 162 days. 

Electrolytic iron showed no special resistance to corrosion, in 
contradiction to the commonly accepted view that a close approach 
to purity would indicate a high resistance to acid attack. The other 
alloys behaved as follows, the added metal being printed in italics : 
Aluminium, 0'067— 1-33%. No particular effect. Arunic, 
p-29— 3-56%. Fair resistance to acid attack, which resistance falls’ 
pff appreciably with increase in arsenic content. Atmospheric 
corrosion about the same as for electrolytic iron. Cobalt, 

1 04— 5-05%. Resistance to acid not particularly striking, but falls 
If appreciably with increasing cobalt content; the same general 
ffect occurs in the atmospheric tests. Effect is not nearly so good 
s with nickel. Copper, 0'089— 7-05%. A marked decrease in 

orrosion (compare preceding abstract). Lead, 0'061%. Atmospheric 
orrosion decreased by one-half, but acid corrosion the same. Man- 
anese, O'fiO — 10-42%. No particular effect, and results inconsis- 
6ut. Mckel,^ 0-27 — 75-06%. Good effect, there being a general 
endency for increased resistance with increasing content of nickel. 
TOL, olv, iL 40 
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Selenium, 0-017%. Acid resistance very low, and atmospheric 
corrosion high. Silicon, 0-23— 2-82%. Corrosion generally l,igij 
iftlecr, 0-28— 0-69%. Behaviour similar to electrolytic iron. 

0-28 — 1-56%. Resistance to acid is good with small tin content, hut 
diminishes as percentage of tin increases. Atmospheric tests give no 
particular result. Tungsten, 0*40 — 23'86%. Tests are very good, 
but irregular. Markedly decreased coirrosion'is obtained only alter 
high tungsten addition. i i 

There does not seem to be any quantitative relation between acid 
and atmospheric corrosion. T. S. p 


Iron and Nitrogen. John H. Andrew {J. Iron Steel Inst., I912, 

S6^ 210 235).— A special form of carbon tube electric furnace is 

used, in which pressures up to 1000 atmospheres may be obtained. 
Iron is melted in magnesia crucibles, the temperature being deter- 
mined by means of an optical pyrometer, sighted through a glass 
window. The iron absorbs small quantities of nitrogen when 
melted under a high pressure of the gas. The absorption of 0 3% 
of nitrogen entirely suppresses the critical points of pure iron, and 
this nitrogen is only removed by prolonged heating in a vacuum. 
With steel containing 0-6% of carbon, the absorption of 0-25% of 
nitrogen lowers the Ar, point. Hydrogen has no effect on the 
critical points of steel when introduced into the liquid metal under 
pressure. S- D. 


The Separation of Graphite in Alloys of Iron and Silicon. 
Georoes Chabpy and Andre Cobnu (GowpL rend.,^ 191.1, 156, 

1016 1618). — In alloys of iron and silicon containing but little 

carbon, the carbon is entirely precipitated as graphite by annealing, 
provided that the silicon content is above 3-5% and that the anneal- 
ing is carried out at a temperature above 750° and below a certain 
limit temperature, which is a function of the total carbon in the 
alloy. The bottom limit of this temperature range is lowered and 
the top limit raised as the percentage of silicon increases, and tte 
top limit is raised when the percentage of carbon increases. W. G, 


The Gases Evolved on Heating Steel to its Melting Point in 
a (Vsicuum. G. Wesley Ai stin (•/. Iron St'el Inst., 191'2, 86, 
236—241).— The iron or steel is used iu the form of a cylindrical 
testrbar, and is enclosed in a gas-tight insulated steel tube and 
heated by means of an alternating current. The gas is pumped 
off and analysed. In steels the quantity of gas evolved increases 
with the carbon content. Cast iron contains a smaller quantity of 
gas, and the proportion of carbon monoxide is smaller. C. H. D. 


New Method of Revealing Segregation in Steel Ingots. Sis 
Robert Hadfield {J. Iron Steel Inst , 1912. 86, 40-47).-Keg.evai« 
111 trial ingots of steel may be recognised by adding some inoltcB 
copper when partial solidification has taken place. The copper 
remaining liquid longer than the steel is drawn into any cavite 
which are formed, and is detected by its colour when the soM ing 
is cut through. 
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The Transformation Points and the Structure of Nickel- 
chrome Steels. LEON OuiLLOT (Compt. rend., 1913, 156, 

1774-1776. Compare A., 1903, ii, 650; 1904, ii, 739).-A study of 
tie influence of chromium on the transformation points of nickel 
jteels. The metallographic examination of various alloys shows 
that for the s^e content in carbon and chromium a perlitic st«el 
containing nickel possesses a marked tendency for the eutectoid 
structure; thus a steel containing 0 25% C, 2-40% Ni, and 0'66% Cr 
has the appearand of an ordinary steel containing 0-75% C, whilst 
ei,e containing 0^30% C and 0-78% Cr corresponds to an ordinary 
st^el containing 0 35% C. The addition of chromium to a nickel 
steel acts differently according to the nickel and carbon content 
of the alloy. Whilst Q'G% Cr does not lower the transformation 
points of steels containing 2 5 to 3-4% Ni and 0'08 to 0-26% C an 
addition of 12% Cr produces a marked effect on steels containing 
4 to 6'25% Ni, increasing the hysteresis very considerably* W. 6 . 


Ammonium Ferrous Sulphate and its Alkali-metal 
Isomorphs. Alfued E. H. Tutton {Froc. Roy. Soe., 1913 A 88 
361-387).--A full crystallographic investigation of am’mokium’ 
ferrous sulphate. The principal conclusion arrived at, which 
farther confirms the deductions from the previous investigations 
of the zinc and magnesium groups of double sulphates and selenates, 
and those from the study of the magnesium group of double 
chromates, is the following; The ammonium salts are truly iso- 
morphous with the potassium, rubidium, and csesium salts of the 
large monoclinic series of salts having the general formula 
R„.M((S,Se,Cr) 04 ) 2 , 6 H 50 , but not culropic with them, the three 
latter salts alone being eutropic. It is a singular fact that scarcely 
any change in structural dimensions occurs when ammonium and 
rubidium are interchanged for each other, that is, when ten atoms 
(aNH,) replace two atoms (Rb,). for they do so without appreciably 
altering the dimensions of the unit cell of the space-lattice. ^ 

T. S. P. 


The Instability of Ferric Silicofluoride and its Spontaneous 
Transformation into Another Double Fluoride of Silicon and 
Iron. Albebt Recouka (Compt. rend., 1913, 156, 161«— 1620).— 
In further confirmation of the behaviour of ferric fluoride in 
solution (compare A., 1912, ii. 353), the author finds that normal 
ferric silicofluoride cannot exist when it is prepared in solution 
either by saturating hydrofluosilicic acid with ferric hydroxide, or 
b) double decomposition, since it decomposes immediately according 
to the equation ; 

Fe,F„3SiF( = SiF<-(-Fft,F„,2SiF<, 

the silicon fluoride liberated being decomposed by the water. On 
eaving this solution of the fen'ic silicofluoride to evaporate in the 
1 ? is obtained, corresponding in composition 
TOh rejFj, 2 SiF 4 ,Aq. On pushing the evaporation further in a 
esiccator, the syrup slowly evolves silicon fluoride, and tends to 
ecome transformed into hydrated ferric fluoride. 


40—2 
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Chromiiim silicofluorid® undergoes a similax decomposition 
aqueous solution. W. (J, 

Univalent Nickel Compounds. I. Italo Bellucci and 
R. CoBEUii {Atti £. Accad. Lincei, 1913, [»], 22 , i, 603 — 608 ), _ 
Tke present paper deals chiefly with the work of Moore (A., 1394 
i, lOfl ; 1895, ii, 168), who hy reduding potaesium nickelocyanids 
obtained a red solution, which, he considered, contained a nickel 
compound of the type Nijl^. The authors find that Moores 
method of analysis (depending on the reduction of ammoniacal 
silver nitrate) is not sufficiently accurate to support his conclusions 

B. V, S, ' 


Chromous Compounds which are Stable in the Air, 
Wilhelm Teaube and W. Passaeoe (Ber., 1913, 46, 1505 — I0O8).— 
The authors have found that chromous salts form stable double 
compounds with hydrazine or hydrazine salts. They may be 
exposed to the air for days without changing their properties; 
in fact, some of them are stable when suspended in water and 
exposed to the air. Their stability depends probably on their 
slight solubility in water and also on the reducing properties of the 
hydrazine^ if they are dissolved in acids or in ammonia, the solu- 
tions possess the ordinary properties of solutions of chromous salts. 

The salts are of the type MCl2,2N2H| and MSO4(N2H4)2H2S0„ 
where M is a bivalent metal; numerous salts of this type, containing 
metals other than chromium, are already known (compare Curtins 
and Schrader, A., 1895, ii, 10; Ferratini, A., 1912, li, 345). 

The general method of preparation is from chromous acetate, 
which is suspended in air-free water covered with a layer of light 
petroleum. The acetate is dissolved by the addition of exactly the 
necessary quantity of dilute acid, and then a solution of hydrazine 
hydrate or sulphate added. The desired salt precipitates readily, 
and after being collected it is washed with water, alcohol, and ether 
and dried over sulphuric acid. 

Chromous dihydrazine chloridCf CtC 12,2N2H4, is a lilac-coloured 
powder, as also is the corresponding bromide, CrBr2,2N2H(. The 
iodide, Crl2,2N2H4, is greyish-blue. The double salt of chromtras 
and hydrazine sulphates, CrS04,(N2H4)2H2S04, is a sky-blue, ^fstal- 
line powder, which is sparingly soluble in water. T. S. P. 


A Simple Method for the Preparation of Molybdenum and 
Tungsten Carbides. Sieofkied Hilpert and M. Oknsteis (Her., 
1913, 46 , 1669— 1675).— Molybdenum and tungsten carbides can 
be obtained by heating the finely powdered metals in carbon 
monoxide or in a mixture of methane and hydrogen. Experiments 
made at different temperatures show that the limiting amoimt. 0 
carbon taken up corresponds with simple stoicheiometnc proportions. 
These limita, when molybdenum is treated with ewbon “om™ 
correspond with the carbide, MojC, at 600° and 1000 . 
the composition varied between MoC and M02CJ, the relations g 
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by the effect of temperature on the equilibrium 
3C0 C + COj, and on the velocity of reaction 

fiWarbideW? in carbon monoxide, 

jnd the c'^bide WC in a mixture of methane and hydrogen fl -1) 

.KiiSs “» »'•* K 

The Constitution of the Paramolybdates and the Para- 
tungstates. Hippolytb Copaui (Ccmpi. rend 19n IRR 
1771-m4).-The author suggests that the constitution o/the 
paramolybdates should be represented by the formula 
M*j[Mo(M020,)303], 

where M' is a univalent metal, and that thev are tb,,. t 

„ .rtWlybdi, .cid. H.M 0 O b, tt. a.“ 

each of thr^ oxygen atoms Similarly, complex salts, such ” 
sodium molybdoaluminate and molyhdoperiodate would Im 

the orthoaluminaste, NagAlOg, and the periodate Na. 10 * 

" bydrotungstates, ^and repre- 

In support of these formula he instances their behaviour with 
respect to the absorption of ultraviolet light and dehvdration on 
tat; thus the paratungstates absorb less than the metetungstates 
hu much more than the simple tungstates. Similarly, thi para- 
molybdates absorb less than the silicomolybdates, but more than the 
simple molybdata or the molybdoperiodates, which are obviously 
of a complex nature. ^^viuuaiy 

Crystallisation of Fusions of Tin Chloride with Potassinn, 
and Sodium Chlorides. G. Rack (C^,tr. Min I9T3 
Mixtures of tin chloride (m. p. 239°) and potassium Chloride (m P 
777 ) in various proportions were fused, and the concentrUion- 
temperature diagram given. There are double salts SSnCLKCl 
(m. p. 208°) and SnCU.KCl (m. p. 224°) and eutectres ’^tb 

180"tprotiv"l" 

;tT2 mSVtc. Fats'S. “ 

L. J. S. 

New Method for the Preparation of Vanadium Tetra- 

‘W, 1913, 36 

! i gi.rts 

S f superior to anv recorded previously. Vana- 

ebjm tetrachlonde is best preserved by dissolying it in cXn 

wnadiim cblo^R"’” chloride is insoluble in this solvent, and hence 
vanadium chloride can be easily freed from it. K. G. 
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The Synthetdo Silicates oif Bismuth. C, Nioolesou Otin 
Soi. Acaf. Ro«ma!n», 1912-13, 1 , 189-l96).-VAnoua mixtures „t 
bismuth oxide and silica were melted in an electric furaace, anj 
cooling curves of the fusions taken. The products were also investi. 
■gated microscopically. Mixtures of bismuth oxide and silica in 
thb following molecufar proportions pve rise to compounds: hg 
1:3 1:2 2:3, 1:1, 3:2, 2:1, 3: if and 10:1. The respective 
freezing ixiinta (points at which crystallisation commenced), and 
densities at 20°, of these compounds were as follows: 9920+70 
6 693 847° ±1°, 8-109; 873°±4°, 8-657 ; 877-736°, 8-981; 

890—772°, 8-924; 791°, 8-388; 803—843°, 9-138; 822°i4o^ 
8-897- 832°±1°, 9136. Pure bismuth oxide melted at 8250 + 10 
and had 8 559. '*'■ S. P, 

Action of Hypophosphito Solutions on Platinum Salts. 
Adolf Sikverts (and. in part, Ernst Peters] i^tsck Cbm. 
InA KMoiAt, 1913, 12 , 263-268).-The paper deals witt, ,i,„ 
investigation of the action of sodium h^ophosphito on very 
dilute solutions of potassium platinochlonde. It is shown that 
the course of the reaction varies with the molecular ratio of the 
reacting substances. If the hypophosphite is added in great 
excess (120NaH,PO„ : IKjPtCl^), then on warmmg light brown 
or vellow stable solutions are formed, which may be evaporated to 
drvness without decomposition, and do not show the usual platinuo 
reactions. These solutions are shown by ultra-microscopic exam- 
ination to be solutions of crystalloids. ^ On warming, the yellow 
solutions give rise to a vigorous evolution of hydrogen, and it is 
urohable that the solution contains a complex compound of platinoiis 
chloride and sodium hypophosphite. The smaller the molecular 
relationship between the reacting substances the darker the solution 
on warming; if the ratio lies between 20:1 and 40 ; 1 a d,irk brown 
solution is obtained, which is not sensitive to the addition of elec 
trolytes, and slowly deposits a precipitate and becomes colourless. 
This solution also gives a vigorous evolidion of hydrogen on wam- 
ing Similar dark brown solutions can be obtained by substituting 
sodium phosphite for the hypophosphite. These solutions liberated 
hydrogeh on wanning, but much more slowly than solutions con- 
teiuing hypophosphite. The reddish-brown solutioM can be 
rendered stable bv the addition of gelatin or pirn arabic, and tten 
show similarities, 'particularly in 

+W1 the “red nlatinum ” obtained by E. Wohler (A., 1910, 11, llKn) 
The evolutional of hvdrogen is to be represented^by the reac ion 
\’a HPO H,0 = N'a.,HPO, -b Hj, which is catalysed by the bivalent 
iaifnum^tompoiind ^ If the mWular ratio of the reacting * 
rtances is made 1:1, then even in extremely dilute solutions greyis 
Wm to brown liquids are obtained, which are °f th^se -s ^ 
but very sensitive to the addition of electrolytes which produce 
ridlv^dark-colniired precipitetes. Th^e -’'‘f rmertoi 
the black solutions of platinum sols « 

They act catalytically on hydrogen are shown bi 

at tL ordinary temperature with fair rapidity. They are sto . 
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optical means to be pla.tinum sols of high dispersity. On the 
addition of an electrolyte the Tyndall cone becomes visible, and 
nartieles are visible in the nltra-microacope showing rapid move- 
meiit, Chloroplatinic acid and potassium platinichloride are not 
suitable for the preparation of platinum sols, because at an equal 
dilution they either do not react at all or only very slowly wjjth 
sodium hypophosphite. j. y. s. 

The Anhydrous Platinum Haloids, PtCl, and PtBr*. 
ALSXANDBa Gutbiee and Fr, Heinrich {Zeitsch. anorg, Ghem.t 
1913, 87j [^.ibh L. von Mi'ller and J. Liebees.] — 

j^jdiydrous platinic chloride is most conveniently prepared by 
heating hydrogen platinichloride in a stream of dry chlorine in 
all apparatus containing diphenylauiine. The product is irregularly 
crystalline, and not very hygroscopic, but absorbs water slowly. 

[With M. Blumee.] — Platinic bromide has not been obtained in 
a pure condition. Hydrogen platinibromide is obtained by heating 
platinum sponge with bromine and concentrated hydrobromic acid 
in a sealed tube at 180^, but dissociation into platinous bromide 
and bromine alwap takes place during drying to an extent which 
depends on the temperature. C. H. D. 

The Stability Regions of the Pour Anhydrous Platinum 
Chlorides ) the Volatility of the Metal in Gaseous Chlorine 
and the Preparation of Oxygen-free Chlorine. Lothae WSaLEB 
and S. Stkeichee (5«r., 1913, 46, 1591 — 1597). — The temperatures 
of decomposition or formation, in an atmosphere of chlorine under 
normal pressure, were found to be as follows: For platinum tetra- 
chloride, 370°; at 374° it lost some chlorine, to absorb it again 
at 364°. The three corresponding temperatures for the trichloride 
were 435°, 440°, and 430°. The decomposition temperature of 
platinum dichloride is 582°. 

Evidence was obtained for the existence of a yellowish-green 
iilatiii’im monnchlnriilf, PtC'l, which, however, is stable only over 
j_2° between 581° and 583°. 

The molecular lieats of formation in Calories of the chlorides 
from chlorine and the next lower chloride are calculated to be: 
PtCl, 1610; PtClj, 16-08; PtCI.. IS'l; and PtCl 4 , 11-77. The 
valency isobars of the chlorides of both iridium and platinum do 
not show any regularities in their relations with each other. 

Investigation of the volatility of both iridium and platinum in 
a current of chlorine showed the formation and volatilisation of 
exothermic chlorides in the gaseous phase at temperatures above 
those in which the Solid phase could exist. 

Oxygen-free chlorine cannot be obtained from potassium per- 
manganate and hydrochloric acid (Wedekind, P., 1909, 25, 59); 
it is necessary to use hydrated manganese dioxide in place of the 
permanganate. T. S. P. 

The Action of Complex-forming Acids or their Salts on 
Platinum Ammonia Compounds I. Reactions -with Potassium 
Xanthate, Lunwio Bamberg 1913, 48, 1696 — 1700). — 

Certain acids, especially those containing sulphur, react with 
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platinum ammonias, ammonium salts being eliminated and salf« 
foriped which must be classed a^ internal complex salts. *[ 1 ^ 
reaction takes place according to the, scheme ; Pt(NHs) 2 Xj+ 2 HA- 
PtA 2 + 2 NH 4 X, and goes especially readily with the cis-plstinoiu 
ammonias. 

,By the action of potassium xanthate (2 mols.) on CM^iinitrato_ 
diammineplalinum, platinous xanthkte, Pt(S'CS‘OEt )2 (comparj 
A., 1906, i, 791), results, together with considerable quantities of 
a brown, amorphous powder cSntaining nitrogen. If the ammonia 
which is eliminated during the reaction is fixed with acetic acid 
the yield of platinous xanthate is considerably increased. A similar 
reaction takes place with ««-dichlorodiammineplatinum in 
presence of acetic acid; if the molecular proportions used are 1 - 1 
only half the dichloro-compound enters into reaction. When 
frans-dinitratodiammineplatinum is used, an almost quantitative 
yield of diT^nthodmmmine,]^inum, Pt(NH 3 ) 2 (S‘CS‘OEt)j, ij 
obtained as an almost colourless, microcrystalline powder, which ij 
nob soluble in the ordinary solvents without decomposition. The 
fact that ammonia is not eliminated during the reaction affords 
fresh support to the idea that ammonia is more firmly bound in 
the tram- than in the cis-position. The compound loses ammonia 
slowly in a desiccator over concentrated sulphuric acid, and all the 
ammonia is eliminated on solution in glacial acetic acid, giving in 
this latter case platinous xanthate, two isomeric forms of which 
do not exist (compare A., 1910, i, 218). T. S. P. 

The Behaviour of Hydrogen towards Palladium. Aluxasdp.r 
Gutbier, Heinbioh GEsnARDT, and Bebta Ottenstbin {Her., 1913, 46. 
1453 — 1457). — The authors have investigated the absorption of 
hydrogen by palladium at temperatures varying between - 50° and 
+ 105°. The palladium was used in the form of sponge, which 
was obtained by heating ammonium palladiochloride in an oxygen- 
free stream of carbon dioxide, the temperature used being as lov 
as was consistent with the expulsion of all the ammonium chloride. 
The method of measuring the absorption of hydrogen was similar 
to that used by Paal and Amberger (A,, 1905, ii, 397). 

The results obtained are in agreement with those of Paal and 
Amberger, namely, that with decrease in the temperature there is 
a considerable increase in the absorption; they contradict the 
results of Hemptinne (A., 1899, ii, 228) and of Baerwald (Compf. 
revd., 1907, ii, 202). The absorption is a minimum at 20°. 

The palladium hydride obtained was pyrophoric. T. S. P. 

The Anhydrous Chlorides of Iridium Corresponding with 
its Pour Stages of Valency. Loth a b WOhleb and S. Streicher 
(Ber.. 1913. 46, 1577 — 1586). — Anhydrous iridium tetrachloride can 
be obtained from the trichloride and chlorine only at temperatures 
under 100° and under high pressures. At 60° and a pressure of 
less than 20 atmospheres it is formed within five days, using liquid 
chlorine; at 15° the chlorine pressure is less than 5 atmospheres. 
The pure substance could not be prepared. The complex HjIrClj 
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loses hydrogen chloride^ only at temperatuies above 100°, where ^ 
the pressure of the chlorine is already greater than one atmosphere. 

Xhe beat method for the preparation of iridium trichloride ie 
by chlorination of the metal at 600— 620°; the reaction is complete 
in a few rninutes. Investigation of the chlorine pressure shows 
that the trichloride can exist under a chlorine pressure of one 
atmosphere between 763° and <100°. , ■ 

The investigation of the chlorinegtension of the trichloride led 
to the discovery of the conditions necessary for the isolation of 
ifidium dichloride, IrClj, and iridium monochloride, IrCl. The 
former is a brown, crystalline substance which exists between 763° 
and 773° under a chlorine pressure of ope atmosphere; the latter 
exists under the same conditions between 773° and 798°, and 
forms copper-red crystals; _D = 10-18. Both the dichloride and 
fflonochloride are insoluble in bases or acids, even in concentrated 

sulphuric acid. 

The molecular heats of formation of the mono-, di-, and tri- 
chlorides from chlorine and iridium, iridium monochloride and 
dichloride respectively are calculated to be 20-55, 20-05, and 19-87 
Cals, respectively. T. 8. P. 

Measurement of the Eelative Surface Energy of Iridium 
Trichloride. Lothak Wohlee and S. Steeichzr {Ber., 1913, 46 
1720 — 1725).— Strongly sintered iridium metal powder, which has 
been heated to 900°, gives the brown trichloride at 600° (compare 
preceding abstract)^ If this is reduced in hydrogen at low tem- 
peratures, and again chlorinated at 600°, the yellow trichloride is 
obtained. On further reduction and chlorination the dark green 
trichloride results. During these alternating processes the metal 
produced at the various stages becomes more and more finely 
divided, that is, more and more rich in surface energy; the same 
holds for the oxide obtained from the metal. The various tri- 
chlorides should therefore owe their colours to the varying stages 
of fineness of the particles, that is, they should be simply surface 
modlficatious ; this was shown to be the case by measurements of 
their absorptive power towards methylene-blue, and of their velocity 
of sedimentation. 

Measurements of their chlorine tension showed that in com- 
parison with the sintered trichloride the surface energy is 
unexpectedly great, being greater than the difference between the 
three valency stages of the chlorides. T. S. P. 

Activation of Chlorate Solutions by Osmium. II. Kael A. 
Hor.VA.N.v, OsKAE Ehbuabt, and O-rro Schneider (Bur., 1913, 46, 
46, 1657 — 1668). — It has been shown previously (this vol., ii, 62) 
that feebly acid or neutral solutions of the alkali chlorates readily 
act as oxidising agents in the presence of traces of osmium tetroxide. 
Further experiments have shown that the process, in all probability, 
consists in the formation of an additive compound between the 
chlorate and the osmium tetroxide, which compound then acts as 
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the oxidising agent. It cannot be. dne to the formation of sotne 
higher osmium oxide, since osmium tetroxide does not take up 
oxygen from chlorate solutions, and the lower oxides of osmiuip 
Itake only as much oxygen from the chlorate as to give tie 
tetroxide. Neither is it due to catalytic decomposition of tie 
cliiorate, since osmium tetroxide does not appreciably increase tie 
velocity of evolution of oxygen fAm either solid chlorate or 
chlorate solutions. 

The formation of an additive compound is evidenced by tie 
following : ( 1 ) the solubility of potassium chlorate is increased in 
a solution of osmium tetroxide; ( 2 ) the addition of osmium 
tetroxide to a solution of potassium chlorate raises the oxidation 
potential to a point wliich is higher than that of either of the 
components; (3) the velocity with which iodine is liberated from a 
solution of potassium iodide indicates that the concentration of 
the active substance is proportional to the product of the con- 
centrations of the osmium and chlorate. 

Chlorate is reduced directly to chloride without the intermediate 
formation of hypochlorite or chlorite; according to the authors, 
this is due to the fact that the lower oxide of osmium formed during 
the process from the additive compound is OS 2 O 5 or OsOo.OsOj, and 
this requires three oxygen atoms for the regeneration of osmium 
tetroxide. 

Comparison of the effects produced by osmium tetroxide and 
ruthenium hydroxide shows tliat the former is generally mote 
active; also, owing to the fact that it is soluble in water and 
therefore has an unlimited surface, it does not show the poisoning 
phenomena which are generally observed with suspended particles. 

Numerous further examples of oxidations brought about by the 
presence of osmium tetroxide are given. Substances with the 
ethylene linkiug, whicli readily add on halogens or ozone, are 
attacked, hut not so vigorously, in a way similar to that in which 
permanganate acts. The strongly adsorbing, amorphous charcoal 
is oxidised vigorously, whilst the chemically more active, hut weakly 
adsorbing, amorphous silicon is not acted on. T. S. P, 


Mineralogical Chemistry. 


Helium in Blue Rock-salt, Sikofried Valentiner [Jahrl )lh., 
191.3, i, Ref. 195 ; from Kali, 1912, 6 , 1 — 3).— Tn 1290 grams of the 
blue rock-salt from Wilhelmshall at Anderbeck was found 1'5 c.c. 
helium, or 013 c.c. per 100 grams, whilst Strutt in 1908 found 
only 0'0233 c.c. per 100 gram.s in the ordinary rock-salt from 
Stassfurt. This much greater amount of helium suggests a radio- 
active origin tor the blue coloration. L. J. S- 
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get®rolit« from Leeidvitle, Colorado. William E. Fobd and 
Walteb M. Bkadlsv (dm«r. J. Sd., 1913, [iv], 36, 600— 604).— A 
dark brown to black mineral with radiating, mamillary structure, 
found in vugs with hemimorpliite and smithsonite at a contact of 
Ijjiestone and quartzite in the Wolltone mine, is identified with 
hetffirolitt, a species previously known only from Franklin, Npw 
Jersey. The lustre is submetallic, and the streak dark chocolate- 
Ijrown. Fragments under the microscope are transparent and dark 
brown, and the fibres are birefringent with straight extinction. 
H 31 — ^ ^ mineral is infusible before the blowpipe; 

,vlien heated, water, but no oxygen, is expelled. It is easily soluble 
fu hydrochloric acid, with evolution of chlorine. Analysis gave ; 

ZnO. MnO. 0. CaO. 11,0. .SiO,. ToUl. Mn,0,. 

37'56 50 34 6-99 trace 436 2’69 100-94 66-00 

Neglecting silica, these results agree with 4Zn0,3Mn203,2H20. 
yiie soluble silica is, however, probably present as ad- 
mixed hemimorphite, and deducting this, the formula becomes 
oZnO,3Mn203,lH.,0. Schaller’s analysis (A., 1910, ii, 220) of the 
New Jersey mineral gives the same formula when the water is 
taken into account. L. J. S. 

The “ Hydromagnesite ” from Sasbach, Kaiserstuhl, Baden. 
Wilhelm Mbiobn (Jahrb. Min., 1913, i, Hrf. 202; from Btr. 
Aerthtin. gtd, Vtr., 1910, 43, 79—80). — ^The mineral forms hard, 
nodular, white masses in cavities in lava. Analysis gave: MgO, 
47-89; COj, 51'88%, proving it to be pure magnesite. The water 
shown in earlier determinations is referred to admixed zeolites. 

L. J. S. 

The So-called Hydrodolomite of Marino (Vulcano Laziale). 
Federico Millosevicu {AUi ll. Accad. Liiicii, 1913, [v], 22, i, 
542—647). — Microscopical and chemical examination of this 
mineral shows that it is not a distinct species, but an aggregate 
of calcite and hydroinagnesite. R. V. S. 

Contact Minerals from the Crystalline Limestones of the 
Kaiaenstuhl, Baden. Richard Daub (Jahrb. Mm., 1913, i, Sef. 
214—217; from /nauy, Ditt. Freiburg i. Br., 1912, 45 pp.). — An 
average sample of 3000 grams of the koppite-bearing limestone 
from Schelingen was dissolved in dilute acetic acid, leaving a 
residue of 440 grams, containing ; Magnoferrite, 5% ; apatite, 5% ; 
koppite, 2%; mica + serpentine, 2'8%; forsterite, O' 2% = 15%. 
These minerals are each described. The green mica is barytbiotite, 
and occurs as distinct crystals. It is a mica of the second class, 
and .almost optically uniaxial. The refractive indices (for sodium 
light, 7 = fi = r6053, a= 1-5749) differ hut little from those of other 
biotites, so that barium has little influence on the optical constants. 
Analysis by M. Dittrich gave 1. Forsterite, D 318 — 3'25, gave 
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analyaia II by Dittrich, corresponding with 26ME„Sin 
l(F 6 ,Mn)aSi 04 ; 

8iOg> AljOa. Fo^O^. FeO. MnO. CaO. MgO. BaO. SiO. Na^O. H^O t 

I.*29‘80 18*48 2-41 O'Sa - 8 'I? 25*02 6*11 trace 5*04 0*29 

II. 38*74 1*23 1*42 2*26 1*33 1*75 50*54 — — 0*39 0*16 0-37 9 ^.®! 

* HgO below 110“, 0*46 ; H 3 O over 110“, 1*19 ^ HjO ignition 8*31 = 4 '96. TiQ ,jj[ 

A monticellite-bearing limestone also occurs; this contains also 
perovskite (dysanalyte) and more rarely diopside, apatite, mao 
netite, and mica. In a third type of limestone, gehlenite occurs ° 

L. J. S. 

•Magnetite from the Kaiserstubl, Baden. Eassr Hccj, 

(JaArb. Min., 1913, i, Ktf. 200; from Inaug. Dit». Freiburg i Sr 
1912, 47 — 49). — Indistinct crystals isolated from the crystalline 
limestone containing dysanalyte, from Vogtsburg, gave: 

SiO,. TiOe. Fe,0^ FeO. AlA- MgO. Total 

0-34 4'70 62 39 23-24 6’80 2-59 ]00 06 

Deducting some magnesia and alumina as present in adniijsd 
mica, this analysis corresponds with : 

4FesO, + MgAljO, + FeTiO, + 2 F 620 j. 

L. J. S, 


Magnoferrite from Kaiserstubl, Baden. Ernst Hugbi, {Mri 
Min., 1913, i. Re/. 200; from /navg. Diet. Freiburg i. Br., 1912 
50 — 53). — Analysis of material separated from the limestone of 
Schelingen gave: 

TiOa- FeaO|. FeO. Al.aOj. MgO. MiiO. Iiisol. Total. 

1-31 6t-96 18-72 6-57 6-74 3-40 riO 99 79 

corresponding with: 

ISFesO, + GMgFe^O, + 4MgAl5,Oa + SMuFejO, + FeTiOj. 

L. J. S. 

Dysanalyte from Kaiserstubl, Baden. Ernst Hugel { Mrb . 
Min., 1913, i. Ref, 208 — 209; from Inaug. Dies, Freiburg i. Hr., 
1912, 1 — 46). — Analyses (I, mean of three; II, mean of two) of 
two samples of dysanalyte from Vogtsburg gave: 

Si0.a. TiO,. Cb,Oj. CaO. Ce,0,. FeO. A1,0,. 8,0. NajO. MnO, .MgO, ToUl 

I. 0-29 48-31 16-12 21-63 3 32 5-35 1-25 0-39 4-20 0-02 trice 100 85 

II. 0-33 88-70 25-99 -23-51 3-08 5-69 0-82 0-44 1-72 — - 100-28 

The corresponding formulas (B=C'a,Fe, Na,.(CeO)a,(A10),.) are: 

I. RCb,0,-t6RTiO,-tliRTi2(\ 

II. RCb308 + 4RTi08+ JRTijO,. 

Uranium is present in traces, and the mineral is slightly radio- 
active. In one sample, Ce^O, : LajO, = 2 : 1. The large, althougli 
variable, amount of columbium indicates that dysanalyte must be 
regarded as a distinct species (compare 0. Hauser, A., 1908, ii, M)- 
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Minerals Hitherto Found in the Q-ranulites of Cala 
prdBceae on the Island della Maddalena [Sardinia], Domehioo 
Aecad. lAnm, 1913, [v], 9, 404-436).— The author 
enumerat*® the minerals, thirty-two in number, which he has found 
IB the gramiUte of this locality in addition to its essential com- 
ponents (quartz, monoclinic and triclinic felspar and mica biotifip). 
Analyses have been made by Bimatori and by Mania of fourteen 
of these. E. y. S. 

The Melting Point of Silicates. Influence of Size of Orain 
on Melting Point. Determination or the Melting Point of 
gome SilioatM by SlowJHeating. Hans Leitmeier (ZeUseh. anorg. 
Chuw-y 81, 20y 232).— Two BpeciuieDS of tbe saoie miaferal, 
differing only in size of grain, are heated in a platinum boat 
divided into two compartments, and examined from time to time. 
The commencement of melting may be affected to the extent of 
50 - 70 °, whilst the temperatures of complete liquefaction do not. 
differ more than 20 — 40°, except in the case of augite. 

Finely levigated material is tested in the same manner, heating 
very slowly, thirty-six to forty-eight hours being taken to reach 
the melting point. The following results have been obtained, the 
first temperature in each case being the beginning of melting, the 
second that of liquefaction ; Adularite (St. Gothard), 1145°; 
augite (Bohemia), 1145 1150°; segirite (Langesundfiord), 
940—950°; labradorite (Kamenybrod), 1245—1250°; diopside 
(green, from Zillertal), 1260 — 1290°; diopside (colourless, Roten- 
kopf in Zillertal), 1295—1320°; diopside (artificial), 1305—1320°. 
The exact determination of the melting point of natural silicates 
is almost impracticable, and the meaning of the preliminary sinter- 
ing is uncertain, although the experiments with adularite suggest 
that a mineral could be completely melted at the sintering tem- 
perature if sufficient time were allowed. C. H. D. 

Melting Phenomena of the Plagioclase Felspars. N. L. Bowes 
{Amtr. J. Sci., 1913, [iv], 35, 577 — 599). — Tbe followicg determinations 
of tbe melting intervals were made by the method of quenching. 
A charge, after being kept at a definite temperature for one hour, 
was suddenly chilled in mercury, and the material then examined 
under the microscope for tbe presence of glass or crystals. The 
pure artificially prepared materials previously examined by Day 

Temp, of Temp, of 

beginniug of melting, completion of meltiug. 
SoliJns. Lifjuidus. 

1550 ’+ 2 * 1550 H 2 * 

1465 ±4 1521 +2 

1372 ±4 1490 +2 

1287 ±4 1450 ±2 

1205 +5 1894 ±2 

1175 ±8 1362 ±2 

1158 ±5 — 

— 1334 +2 

— 1265 +8 

1100 +10 — 


Composition. 

An 

AbjAcj 

AbjArij 

Ab^Arij 

AIi^Adi 

AbjAnj 

Ab^An, 

Ab,Aii| 

AbjjAuj 
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and Allen (A., 1906, ii, 177) were used. Mixtures richer in albit* 
than AbgAn, could not be completely crystallised, and were therefore 
of no use for fixing the solidus point; in this ease the natural 
crystallised felspars were employed — oligoclase, Ab^y.jAnjj.j, 
Bakersville, North Carolina, and albite, Ab 9 gAn 2 , from Amelia Co 
Virginia. 1 

These results are plotted on a temperathre-concentration diagram 
and are confirmed by determining the composition of the 
phase (the quenched glass) by means of the refractive indices 
This diagram demonstrates the great difference in composition oi 
the liquid and solid phases at any temperature, and explains wliv 
the composition of the crystals (zoned crystals in igneous rocks) 
continuously changes with falling temperature, becoming pro- 
gressively more acid. From theoretical considerations on the lines 
suggested by van Laar (A., 1906, ii, 422), the latent heats of 
melting are calculated as 104'2 cal. per gram for anorthite, and 
48'5 for albite. L, J. g. 

Talc of “ Grangie Subiaschi ” in Val Pellice (Alpi Cozie) and 
the Minerals Associated with it. Alkssamdro Koocati {Atii K, 
Accail. A’ci. 7'onno, 1912-14, 48 , 630 — 642). — In this looility three 
varieties of talc can be distinguished : (1) a compact, white sub- 
stance without included minerals, ^ving on analysis numbers 
pointing to the formula HuMgjSijO,^; (2) a greenish-white, 
laminated talc of the formula H^MggSijOjo ; (3) minute laniins of 
talc in a calcareous matrix; this variety has a composition corre- 
sponding with the formula H,Mgr.Si,-,0|(,. Tlie associated minerals 
include an actinolite, sp. gr. 3'01, having a composition correspond, 
ing with the formula 3 (Mg,Fe)Si 03 ,CaSi 03 , pyrites, limonite, 
and a garnet having a composition required by the formula 
3Ca0,(Al,Fe).,0,<,, 3810-2. Nodules (sometimes of large size), con- 
sisting chiefly of hyaline quartz, are also found included in the talc, 

R. V. g. 

The Aoidulo-alkaline Water of Uliveto. New Analyses and 
Physico-chemical Researches. Raffaele Nasini, Luigi Marixo, 
Feknando Aoeno and C. Poklezza (Oazzf.tta. 1913, 43 , i, 321 — 353), 
— This paper gives a detailed account of the composition and 
properties of this water. The gases dissolved in 1 litre at 2''6° 
comprise carbon dioxide, 769T2 c.c. ; oxygen, 0'33 c.c ; nitrogen 
and rare gases, 16'81 c.c. The total solids of 1 litre of the water 
amount to 2'4400 grams (dried at 105°) or 2 3800 grama (dried at 
180°). The composition of the residue (expressed as metallic and 
acid radicles) is Na 0 35331, Li 0'00066, Ca 0'43436, Mg 0 03900, 
Cl 0-36075, SOj 0-44868, COj 0-62475, (PjOs-FesOjAhOj) 0-00466, 
SiOj 0-02036; total, 2-28653. The waters are notably radioactive, 
the activity being chiefly due to radium emanation. The gas 
obtainable from the water contains much helium. R. V. S 
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A Compact, Accurate Burette for Dse in Nitrogen Work .or 
V^henever Many Meaeurements of Standard are Neressary. 
Fbank 0. Gephabt (J. /nrf. Eng. Chem., 1913, 5, 490).— The burette 
consists of three bulbs of such capacity tliat the marks on the 
narrow portion of the burette beneatli them read, respectively, 
35 , 15, and 10 c.c., reading from the top. It is connected to the 
stock of standard solution by a side-tulie opening beneath the lowest 

graduation. 

Extraction Apparatus. Waltuer Friese (Pkarm. Zmtr.-li., 
1913 , 54 , 541— 542).— The substance to be extracted is placed 
in a cylindrical vessel supported in a wider tube; the top of the 
latter is connected with a reflux apparatus, whilst its lower end 
is contracted so as to form a tube which passes through the cork 
of the extraction flask. The solvent falls from the condenser into 
a small funnel tube which reaches to the bottom of the cylindrical 
vessel; the solvent continuously rises in the latter, flows over the 
upper edge, and returns to the extraction flask. W. P. S. 

Juice of the Blueberry as an Indicator. G. N. Watson lAnm. 
J. Pkarm., 1913, 85 , 246—247). — Blueberry juice when oarefullv 
neutralised imparts an olive-greeii colour to alkaline and a rose 
colour to acid solutions. The author states it may be used in 
volumetric analysis instead of cochineal or litmus. Like the latter, 
it is sensitive to carbon dioxide, which, if present, should therefore 
be removed by boiling. L. de K. 

An Electric Desiccator for the Analysis of India Rubber and 
Other Organic Compounds. L. J. D. Healy {/. Ind. Eng. Chtm., 
1913, 5 , 489 — 490), — The desiccator possesses a side-tube connecting 
with a manometer and vacuum pump, and also an opening in the 
top, tlirongh which passes a thermometer. A resistance is inside 
the desiccator, and is connected with a lamp rheostat, so arranged 
that any temperature from 45—175° can be obtained. The pro- 
cedure in drying rubber is as follows: After being placed in the 
desiccator the latter is exhausted and heated to about 60°, the 
current being left on for an hour. If the pressure at any time rises 
to more than 75 mm. the desiccator is again exhausted. At the 
end of the hour the desiccator is allowed to cool and air admired. 
Ihis procedure is repeated until the weight of the rubber is 
constant. The process takes four to five hours as compk ed with 
about two hundred hours by the ordinary method. T ^'3. P. 

Bleaching-powder or Hypochlorites. F. Docbluee 
“ . oc. ohim., 1913 , [iv], 13,494 — 497). — The method proposed by 
anno and subsequently investigated by Blattner for the assay of 
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bleaching' agenta yielding chlorine has been examined. 
method depends on the measurement of the oxygen liberated when 
nickel or cobalt oxide is placed in contact with a hypochlorite, xij 
liberation of oxygen is very slow at 20 °, but becomes rapid at 450 * 
The author suggests the use of cobalt chloride in presence of aliaij 
as^a catalyst, and describes an apparatus for carrying out ttj 
estimation. The results q^uoted indicate that the process is tasid 
and accurate. T. A. ^ 

Colour Beactions of Chlorates. M. Emmamobl Pozzi-Ksco, 
(Bull. Soc. e/um., 1913, [iv], 13, 498 — 49u). — In connexion with tie 
colour reaction for chlorates described by Pieraerts (this vol. h 
238) the author points out that the sensibility is greatly increased 
by using sulphuric acid in place of hydrochloric acid, and that 
the substitution of benzidine for aniline results in the production of 
an orange-yellow coloration, which forms a still more sensitive test 
Further, in presence of sulphuric acid aniline gives a blue coloration 
with chlorates and reddish-brown with nitrates or iodates. Benzi. 
dine, however, gives the same coloration with all three kinds of 
salts. Directions for applying the test are given. T. A. H 

Fluorine in Beagents. P. Caklks (Bull. Hm. dim., 1913, |,tl 
13, 353 — 556). — Methods of detecting fluorine in, and of eliabst 
ing it from, a number of common reagents are described, Sulphuric 
and hydro^oric acids are usually tree from fluorine, but nitric 
acid almost always contains it, as does also potassium nitrate 
Barium hydroxide of commerce always contains insoluble fluorides 
so that clear solutions are generally free from fluorine, and this is 
also the case with bariiun acetate. Sodium hydrogen carbonate aad 
the corresponding potassium salt are rarely free from fluorine, and 
ammonium carbonate always contains it. Crystallised acetic acid 
carefully freed from the mother liquor is free from fluorine, 

T, A. H, 

Use of Sodium Potassium Tartrate in the Estimation of 
Oxygen in Water. J. J. van Eck (Chtm. WeekbUul, 1913, 10, 
455 — 464). — A summary of previous work on the use of sodium 
potassium tartrate in the estimation of oxygen in water, and a 
discussion of the cause of the low values obtained with certain 
types of salt solution, and of the lack of definiteness in the end-point 
of the reaction. A. J. W. 

Estimation of Sulphur in Illuminating Gas. £. iS. MclininE 
and. E. R. Weaves (J. hid. Bng. Chtm., 19 1 3 , 5, 474— 476j.— .4 
comparison of the referee's, Hinman-Jenkins, and Elliott apparatus 
for the estimation of sulphur in gas showed that any one of these 
apparatus is capable of giving satisfactory results when due 
precautions are t^en. 

The referee’s apparatus is the ordinary one used in such tests. 
The Elliott apparatus is essentially the same, the principal differ- 
ence being the use of two condensing cylinders through which the 
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jases pass successively. The^ Hinman-Jenkins apparatus differs 
from the referees greatly in form, but in principle only in the use 
of concentrated ammonium hydroxide instead of ammonium 
carbonate as a source of ammonia. ;i; g p 


Eapid Estimation of S^phur in Pyrites Cinder. A. B, Cosh^e 
(/. /nd. 5. 399— 401).-_Tb6 method described by 

Nitchie (A., 1912, u, o82) was found to be trustworthy. W. P. 0^ 


Apparatus for the Precipitation of Barium Sulphate under 
Varying Comhtions. H. G. Smith (J. Ind. Eng. Chtm,, 1913, 5, 
416^17).— The solution containing the sulphate is heated to 
boiling in a beaker, and a bent test-tube containing barium chloride 
is placed in the beaker dunng this period. The test-tube has a 
capillary opening in its side near the upper end, and when the 
solution boils, the t^b-tube is placed across the top of the beaker 
so that the hot barium chloride solution flows slowly through the 
capillary into the solution in the beaker. VV. P. 8 


Estimation of Sulphate in Ammonium Sulphate Solution 
with Special Reference to the Testing of Illuminating Gas’ 
B. S. McBbidk and E. R. Weaves (J. Ind. Eng. Ohm., 1913, 6, 
463-474).— The authors have tested the various methods for the 
estimation of sulphate ju solutions such as are obtained in the 
estimation of sulphur in coal gas, that is, which may contain 
ammonium carbonate and silica (dissolved from the glass). For 
ordinary purposes an accuracy of 2 — 3% is ample. ^ 

For accurate work the gravimetric methods, using the precautions 
usually taken, are to be preferred. For rapid work the volumetric 
and nephelometric methods are useful. The volumetric method 
tested was very similar to that of Holliger (A,, 1910, ii, 239), and 
is as follows: 300 c.c. of the sample are acidified with 10 c.c. of 
hydrochloric acid (1 : 1). the solution is heated to boiling, and then 
15 c.c. of, barium chloride solution (50 grams per litre) added. 
After boiling for five minutes 15 c.c. of potassium dichromate 
solution (30'5 grams per litre) and a few drops of a dilute solution 
of ferric chloride are added, after which precipitation is brought 
about by excess of ammonium hydroxide. After boiling for five 
minutes, the precipitate is collected, well washed, and the chromate 
in the filtrate estimated iodometrically. A blank estimation is 
necessary. 

In the turbidimetric method the neutralised solution of the 
sulphate is precipitated at 25—30° with barium chloride, and the 
turbid liquid poured into a graduated glass cylinder until the 
filament of an electric lamp placed below just cannot be seen. By 
comparison with results obtained with solutions of known strength, 
the percentage of sulphate can then be estimated. T. S. P. 


Estimation of Polythioaate in Presence of Thiosulphate and 
iQ?o® Walther Feld {Ztittch. ang>.w. Vh*m., 

313, 26, 286 — 288). — The process is as follows: The sulphur 
VOL. CIV. ii 4,1 
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dioxide and thiosulphate are titrated with iodine. The resalti^, 
free acid is titrated with sodium hydroxide after adding ammoaig^ 
chloride and methyl orange. Half of the alkali consumed equals tlj 
iodine taken up hy sulphur dioxide; the remaining iodine represent, 
the thiosulphate. Another part of the solution is now shaken ig, 
hqlf an hour with an emulsion of manganous sulphide, made up to j 
definite bulk and filtered. An aliquoti part of the filtrate is boileij 
with excess of mercuric chloride solution, ammonium chloride j, 
added, and the acidity liberated is titrated with sodium hydroxide 
and methyl-orange. The acidity which represents the sulplmj 
dioxide and thiosulphate is deducted from the total acid; tt, 
balance represents the 8,0, (polythionate). 

The emulsion is prepared as follows ; 600 c.c. of a normal solution 
of manganous sulphate are heated to 60°, and a rapid stream of 
hydrogen sulphide is passed; a few drops of aqueous potaasiimj 
hydroxide are added, and the liquid is filtered. After again heatiap 
at 60° a rapid stream of the gas is passed while adding drop by 
drop a solution of potassium hydroxide (about 50 grams) so as to 
precipitate about 80 — 86% of the manganese present. After expel! 
ing the excess of hydrogen sulphide by heating in a water-bath at 
80°, the mixture is ready for use. L. de K, 

Estimation of Ammonia by the Formaldehyde Method atd 
of Formaldehyde by means of Ammonia. M. EuMaNuw, Pojn. 
hlscOT (Ann. Chim. anal., 11)13, 18 . 103 — 194). — The auihur pouti 
out that the formaldehyde method described by Gaillot (this voL, 
ii, 240) for the estimation of ammonia is not new, and that it is| 
moreover, less trustworthy than the ordinary distillation method! 
The converse reaction may, however, be used for the estimstioe 
of formaldehyde if the influence of the ammonium salts is taken 
into consideration (compare A., 1908, ii, 320). W. p, S, 

The Application of Folin'a Method for the Batimation of 
Ammonia to Fertilisers. Otto Folim and Alfhed W. Boswohib 
(J. hui. Any. Clitm., Ial3, 5. 48S).— Two grams of Ihe feitiliher 
are placed in a 100 c.c. graduated flask, about 50 c.c. of water 
added, and then 25 c.c. of approximately normal hydrochloric acid, 
After making up to 100 c.c. the contents of the flask are well 
shaken, and again after a few minutes. When the heaviest undis 
solved particles have settled, 5 c.c. of the supernatant liquid are 
transferred to the tube of the Folin apparatus (compare A., 1903, 
ii, 239), and the ammonia estimated according to Folin’s method 
(compare Folin and Fanner, A., 1912, ii, 702). T. S. P. 

Estimation of Hydroxylamine. Erwin Rupp and H. M.ioEa 
(Arch. Pharm., 1913, 251, 296-300).— Meyeringb’s method for tbe 
estimation of hydroxylamine, which involves oxidation by iodine 
in presence of magnesia or sodium phosphate and titration of tie 
excess of iodine, is shown to be subject to two errors ; (1) that the 
sodium phosphate or magnesia used may convert some of the iodine 
into iodide or hypoiodite, and (2) that the nitrous oxide formed 
may be in part oxidised by the iodine, and thus use up some el 
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the reagent. Actu^ triala showed that very different quantities 
of iodine we needed, depening (a) on the nature and quantity of 
tie material empby^ to absorb the hydriodic acid formed in toe 
reaction, and (b) on too time during which the reaction mixture is 
allowed to stand. 

Titration by means of sodium hypobromite is suggested. ICen 
grams of s^um hydroxide are dissolved in water, 15 grams of 
bromine added, and the solution made up to 1000 c.c. The strength 
of this solution is then determined by diluting 20 c.c. with 50 me. 
of water, adding 1 gram of potassium iodide and 20 c c of dilute 
hydrochloric acid, and titrating with A/lO-sodium thiosulphate 
for estimating hydroxylamme 20 c.c. of the sodium hypobromite 
solution IS mixed iwth 75 c.c. of water, and hydrochloric acid added 
drop by drop until the colour changes from yellow to the brown 
of bromine. Not more than O-fll gram of hydroxylamine is then 
added, and the mixture, after standing five minutes, titrated with 
sodium thiosulphate solution, after the addition of potassium iodide 
and hydrochloric acid. T A H 

Gas Analytical Estimation of Nitric Oxide and Oxygen 
Depending on the Smooth Formation of Nitrous Acid 
Anhydride from these Oases. Gabkiel Klinger {JSer., lylS, 46 
1744 — 1748 ). — The method for the estimation of nitric oxide has’ 
beer, given previously (this voL, ii, 74); that for oxygen is simply 
the reverse, and follows as a matter of course. It should be noted 
especially that the gases and stick potassium hydroxide used must 
be dry, otherwise nitrous acid is formed, which is oxidised by the 
excess of nitrogen trioxide to nitric acid. ^ 

The nitric oxide used should be dried by passing it through 
concentrated sulphuric acid. Mercury is used as the liquid in the 
burette and potassium hydroxide pipette. T S P 


Effect of Sulphates on the Estimation of Nitrates, Walter 
P, Kelley [J. Amer. Chem. Soc., 191.1, 35, 775 — 779). — In connexion 
with a study of the estimation of nitrates in soil extracts by the 
pheuoldisulphonic acid method, Lipman and Sharp (Univ Cal 
NU. in AgHc. Sci., 1912, 1, 21) have stated that on evaporating 
a nitrate solution containing sodium sulphate considerable loss of 
nitrate takes place. 

It has ROW been found that in presence of the sulphate of 
sodium, potassium, or ammonium, loss of nitrate occurs, but that 
the sulphates of calcium and magnesium do not occasion any loss. 
It is shown that the loss is due to the presence of small quantities 
of the hydrogen sulphate, either contained in the sulphate or 
produced by slight hydrolysis. If sodium carbonate is added to 
the solution before evaporation, the loss is entirely prevented 

E. G. 


Detection of White Phosphorus in Matches, etc F. ScbrSder 
111 44, Reprint, 29 pp.)— The material is 

ireated with a little benzene, and a strip of filter paper 10 cm. long 


41-8 
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and 3 cm. in diameter ia soaked in it. This is then suspended ia ^ 
glass tube connected to a Victor Meyer’s heating apparatus, auj 
exposed to a current of air at 40 — 50®. Eyen when the benzene 
solution contains no more than 0*01 milligram of white phospborn,^ 
per c.c, the paper will soon become luminescent. The test must, of 
course, be carried out in a perfectly flark room. Other varieties of 
phosphorus do not give the reaction. L. de K, 

Estimation of Phosphorus in Steels Containing Vanadium, 
John K. Gain and F. U. Tuttlk (J. Waaltington Acad. Sci., 1 'J 13 ^ 3 ^ 
[ 9 ], 249). — ^In order to ensure a complete precipitation of the phoj! 
phorus in presence of vanadium by the molybdate process and the 
formation of a pure “ yellow precipitate,” a slight excess of ferrong 
sulphate should be added, and the following conditions should be 
observed ; The precipitation should take place at 15 — 20°, so as to 
prevent rapid oxidising action on the vanadium or the ferrous 
sulphate by the nitric acid ^ the partial neutralisation with 
ammonia must be made before adding the iron sulphate ; otherwise 
the liquid might get too warm. If oxides of nitrogen are formed, 
these interfere with the complete precipitation of the phosphorus 
owing to re-oxidation of the vanadyl salt. A good shaking apparatus 
should be used. L- tE K. 

Volumetric Batimation of Hypophosphorous Acid and 
Hypophoaphitea. Luigi Marino and A. Pblleobini (Gaztetta, 1913 , 
43, i, 494— 497).— The methods which have been proposed (or 
titrating hypophosphite solutions are not entirely satisfactory, 
Rapid and accurate estimation is, however, possible, if the oxidatio'u 
of the hypophosphorous acid is effected by the A/5-alkabne per- 
manganate prepared as described for the estimation of selenious 
acid (Marino, A., 1910, ii, 155). The alkaline permanganate is 
added to the dilute hypophosphite solution until a permanent piak 
coloration is obtained; the liquid is then acidiSed with sulphuric 
acid and the excess of permanganate is titrated in the usual way. 

B. V. S. 

Estimation of Phosphoric Acid. Lunwio Moesek and 
G. Frank (ZcUtch. atuU. Chcm., 1913, 52, 346 — 349). — About 0 5 
gram of native phosphate is heated to boiling with 4 — 6 c.c. of 
stronv sulphuric acid in a round-hottomed ffask for ten to fifty 
minutes; care must be taken that the mass shall not get diy. 
When cold the mass is extracted with 30 — 40 c.c. of 95% alcohol, 
which completely dissolves the phosphoric acid. In order to render 
the solution more filterable, 2 c.c. of 10% alcoholic potassium 
hydroxide are added, which causes a precipitate of potassium 

sulphate. , 

From the filtrate (after diluting this with an equal volume 0 
water) the phosphoric acid is precipitated by adding slight excess 0 
ammonia, and then, after heating to boiling, magnesium mixture 

Manganese, if present in more than traces, interferes with tM 
process. In such cases a precipitation of the phosphoric acid as e 
ammonium manganese compound is proposed. L. db 



ANALTTICAt CHEMISTRY. 


ii. 621 


BstiinatioD of Water-soluble Phosphoric Acid in Amraonium 
Superphosphates. (Influence of Temperature.) Eskst BCttheb 
(ChtM- — The author finiia that about 0‘5% 

luore water-soluble phosphoric acid is found when ammonium super- 
phosphate is shaken for thirty minutes with water at a temperature 

18 — 20 ° than when the temperature is allowed to fall to J6° 
during the shaking operation. The solubility of the phosphate also 
increases with the fineness of the superphosphate. W. P. S. 

preparation of Petormann’s Solution. F. ZOhren { Chtm . Ziit., 
1913 , 37, 611 — 612). To^ prevent loss of ammonia during the 
preparation of Petennann s solution for the estimation of citrate 
soluble phosphoric acid, it is recommended that the citric acid 
solution be placed in a flask provided with a side-tube connected 
with a small flask containing a portion of the citric acid solution. 
The larger flask is closed with a rubber stopper, and the ammonia 
is added gradually through a tube passing through the stopper and 
extending beneath the surface of the solution in the flask; the 
latter is provided with a stirring apparatus, and may he cooled 
during the addition of the ammonia. When all the ammonia has 
been introduced, the contents of the smaller flask are added. 

W. P. S. 

Effect of Ignition on the Solubility of Soil Phosphates. 
George S. Frapb (J. M. Kng. Chtm.. 1!)13, 5, 416).— When soil is 
ignited the quantity of phosphoric acid soluble in dilute hydro- 
chloric acid is increased, although it may, or may not, be rendered 
more soluble in hot nitric acid. It may be concluded that a portion 
of the phosphoric acid, rendered soluble by ignition, is probably of 
inorganic origin. W. P. S. 

Estimation of Active Oxygen in Perborates and in Wash- 
ing Powders Containing the Same. Franz M. Littfescheid and 
P. B. Gccoiabi (CAsm. ZriA, 1913, 37, 690— 691).— The available 
oxygen in prborates may be conveniently found from the loss in 
weight when 2 grams of the sample are treated with dilute (25%) 
sulphuric acid and about 2 grams of purified manganese dioxide 
in a Geissler carbon dioxide apparatus. One-half of the loss in 
weights available oxygen. 

In applying the process to washing mediums, 20 grams of the 
sample are treated with 120 c.c. of water at 70°; dilute (25%) 
snlphnrie acid is slowly added to expel carbon dioxide, and the 
whole is made up to 200 c.c. One gram of kieselguhr is added, 
and the mixture well shaken and filtered. An aliquot part of the 
solution is then tested as described in the Geissler apparatus. 

L. DB K. 

New Rapid Method for the Estimation of Carbon in Iron 
Md ite Alloys. Ernst Szksz ( Zatsch . angew . Ch » m ., 1913, 26, 
-81— 284).— A rather complicated apparatus- is described and 
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figured for the combuation of iron end its alloys in a small voluoj 
of absolutely pure oxygen; the resulting carbon dioxide is 
measured in the usual manner in a gas burette; it may also bt 
collected in a weighed absorption apparatus. 

The combustion of allays liable to cake should be carried out 
with addition of alumina; for ferroibolybdenum, addition of hean 
‘ magnesium oxide is recommended so as to prevent volatilisation of 
molybdenum trioxide, which otherwise might cause an obstruction 

L. DE £ 

A Vitrified Olay Combustion Tube with Tapered Outlet foj 
the Bstimation of Carbon in Steels, Ferro.«lloys, and Oraphite 
Charles Morris Johnson (.f. 7«J. Eng . Chrni ., 191.1, 5, 488).--'r(| 
author has found a vitrified clay combustion tube to be a more 
than satisfactory substitute for a silica tube, since it is not so 
readily affected by basic material. T. S. P 

Estimation of Total Carbon in Soils. M. Emmanuel Pojn. 
Escot {Bull. Assoc, dim . Suer. Dist., 1913, 30. B18— 
quantity of the soU, containing not more than 0’3 gram of organie 
matter, is mixed in a nickel boat with OT gram of fused potaBsii® 
dichromate and 1 gram of lead chromate, and the combustion is 
then carried out in the usual way. A large excess of oxygen must 
be employed, but the rate att which this gas is passed through the 
combustion tube must be slow. The tube should be packed with 
copper oxide (in the form of threads) for a length of at least 
350 mm., and the usual piece of copper foil may be replaced by 
silvered pumice. The carbon dioxide formed is absorbed in a 
suitable apparatus and weighed. The author criticises a methoj 
described recently by Gregoire (this vol., ii, 243), in which a large 
quantity of soil is heated with a relatively small quantity of copter 
oxide, and the resulting carbon dioxide absorbed in barium hydr- 
oxide solution, the latter being then decomposed and the volums 
of the liberated gas measured. W. P. S. 

Gravimetric Estimation fof Carbon Dioxide. A. Dejeassi 
(Bull. Soc. ehim ., 1913, [iv], 13, .556 — 560*). — The method depends 
on the absorption of the carbon dioxide in an excess of a standard 
solution of barium, calcium, or strontium hydroxide. To thii 
liquid, which now contains the carbonate in suspension, a knovn 
quantity of magnesium chloride is added. In these conditions the 
magnesium hydroxide formed is precipitated completely, carrying 
the carbonate (in suspension) with it. The quantity of harium, 
calcium, or strontium in an aliquot part of the clear mother liquor 
is then estimated as the sulphate, oxalate, or carbonate respectirely 

T. A. H. 

The ’Application' of (the] Fontactoacope in the Estimation 
of the Emanation Content of Spring Waters. W. Hammer and 
Fr. Vohsen (Physikal. Zeiisd ., 1913, 14, 451 — 454).— When radio 
nifive water is shaken with air in a cloeed fontactoscope, end 
• amt Ann. Faisif., 1913, 6| 335 — 339. 
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jlie saturation curwnt measured after different intervals of time, 
it is found that in the early stages the decay curve which is obtained 
deviates considerably from the theoretical curve. This has been 
found to be due to the liberation of the solid disintegration products 
in the process of shaUng. The fine spray containing the dissolved 
solids settles after a time, and the later portion of the decay curve 
agrees with that obtained for pure radium emanation. 

^Por exact measurements, it is recommended that observations 
should not be mads until three hours have elapsed since the active 
water was shaken up with the air enclosed in the apparatus. The 
disturbance is, however, quite small at the end of fifteen minutes, 
and for many purposes observations may be commenced after this 
shorter time interval. H. M. D. 

EBtimation of the Soluble Salta in Soils by Electric Methods. 
A. Fi.odeeeeMagtae<5vae ( Bitd . Zentr ., 1913, 42, 228—230; from 
Mitt df.ut. landw. Ges., 42, 5791.— In estimatirg the soluble salts 
in soils it is necessary to take into account the amount of moisture 
in the soil, the temperature, the specific conductivity of the salts in 
different concentrations, and the structure of the soil. 

N. H. J. M. 

Control of the Purification of Boiler Peed- Water. C. Blachee 
(^eittd. amvi. Chm.. 1913, 26, 288),— A reply to Weissenberger 
(this Tol, ii, 338). The author states that his improved dropping 
flasks are correct to 0-25 Glerman degree. L. de K. 

Differentiation of the Magcesium SardneBs in Water, 
Especially with Regard to the Hardening of River Water 
by the Waste Liquors from Potassium Chloride Factories. 
Hebmank Noll (Znttch. avgew. Chrm , 1913, 26. 320 — 327).— Tbe 
author gives further details of his method of differentiation of the 
magnesium hardness into carbonate and non-carbonate hardness 
(compare A., 1912, ii, 997). He has also investigated the applica- 
bility of Precht’s method (A., 1879, 1053) of determining the 
magnesium chloride content of potassium salts to the investigation 
of waters. For this purpose a known volume of water is evaporated 
to dryness, the residue dried at 110° during half an hour, cooled 
and extracted with 96% alcohol, the magnesium chloride being 
determined gravimetrically in the extract. This method differs 
from that devised by the author, in that only the magnesium 
chloride is determined in the former, whilst the total non-carbonate 
hardness due to magnesium salts is estimated in the latter. 

The author is led to the conclusion that neither method yields 
strictly accurate results, but that the figures obtained by his own 
method are the more closely in accord with the actual state of 
equilibrium of the dissolved salts. Determinations of alkalinity 
and magnesia in the concentrated water readily give results which 
are of comparative value, whilst, a combination of the two methods 
allows an approxirnate differentiation of the non-carhonate hardness 
due to magnesia. H. w. 



ii. 624 


AaSTEACTS OF CHEMICAL PAPERS. 


The Presence of Strontium Compounds in Blende. 

Beymb {Bull. Soe. ehim. Bdg., 1913, 27, 169 — 164). — The auttoj 
finds that zinc blende may contain strontium in quantities 
to 4'8% (expressed as SrO), the strontium being present prohabi 
in the form of carbonate. In the ordinary course of analysis the 
strontium would be precipitated with the barium and included 
with this in the final statement, thus introducing the poasibiHt 
of a considerable error in the calculation of the sulphur which 
should not he removable by roasting. It is suggested that the 
mixed precipitate of barium and strontium sulphates should be 
treated with fusion mixture, and the barium precipitated from the 
acetic acid solution as chromate, then reprecipitated and weighed 
as sulphate; the strontium in the filtrate and washings is then 
collected as carbonate, being afterwards also reprecipitated and 
weighed as sulphate. D. P. T 


Spelter Analysis. Eatc J. Ericson (J. Tnd. Eng. Chem., 1913 5 
401 — 402). — Methods are described for the estimation of lead, iron 
and cadmium; copper, tin, and antimony may also be separated 
when present in the spelter, and the amount of zinc is found br 
difference. The sample is treated with dilute hydrochloric acid 
for fifteen hours, and the insoluble portion separated by filtration: 
this , insoluble portion is then dissolved in nitric acid, tin and 
antimony oxides are removed, and the lead is estimated in the 
filtrate by the volumetric method described previously by the 
author (A., 1904, ii, 780). Cadmium is estimated in the 
ammoniacal filtrate from the lead dioxide, by double precipitation 
as sulphide, trichloroacetic acid being employed in separating 
traces of zinc in the second precipitation (T., 1907, 91, 964). Iron 
is estimated in another portion of the sample by titration with 
permanganate. W. P. S. 

Rapid Technical Estimation of Lead Dioxide in Red Leads. 
Cesarr Fiszi nnd Erkesto Rapuzzi (Eeitsch. anal, Chrw., 19U. 52, 
358 — 367), — ^The apparatus consists of a 200 — 250 c.c. flask fitted 
with a doubly perforated cork, through which pass a stopcock 
funnel and an exit tube, which is connected by means of a rubber 
tube (fitted with a pinch-cock) with a nitrometer. Fully 1 gram 
of the sample is introduced into the flask, also 30 — 40 e c of water, 
and the air is expelled by boiling; a little more water is introduced 
through the funnel, and the boiling continued for a while. The 
rubber tube is then temporarily closed with the pinch^rock, and 
the flame again removed. When cooled somewhat, 20 c.c. of 
hydrazine reagent are introduced, a slight heat is applied, and 
the nitrogen evolved is collected and measured with the ordinary 
precautions. One atom of nitrogen = 1 mol. of lead dioxide. The 
reagent is prepared as follows. Sufficient hydrazine sulphate to 
yield a 12% solution of hydrazine acetate is decomposed by means 
of barium acetate. The liquid is filtered, and 10% of acetic acid 
added. L. de K. 
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Some active Ooreer BeMtions. Detection of Copper by 
pieaos of Dextrose. Danibi. Schenk (CA«>n. 1913 ? 12 ^^ ■ 

^11 detect 1 / 20,000 gram-mol. crystallised copper sulphate in a 
litW' j. c. W. 

Soc. Ch.m. M., 1913, 32, 681-584).-In the estimation of tin in 
a copper tin alloy by treating mth nitnc acid, and obtaining the 
tin directly as rtannic oxide, the last-named substance is alwavs 
yellow, due to the pre^nce of copper and iron oxides. To avoid 
this source of error, the author dissolves two grams of the alloy 
in a mixture of 10 c.c. of mtnc acid (D 1-421 with 10 ct* nf 
sulphuric acid (D r84) and 30 c.c of distilled water; both copper 
and tin dissolve completely, and after expelling oxides of niWen 
and diluting with an equal bu k of water, the copper is estimated 
bv deposition on a rotating platinum electrode. The tin in the 
remaining solution can be precipitated as stannic oxide bv dilutine 
and boiling, or more conveniently by pouring into a cold 2 I 
solution of sulphunc acid saturated with hydrogen sulphide- it 
i, then dissolved in ammonium sulphide and the tin estimated 

electrolytwally. 

For the estimation of lead 5-10 grams of the alloy are dissolved 
in the above^ acid mixture, aad the solution evaporated until the 
sulphuric acid fumes; the liquid is then diluted, and the lead 
sulphate collected and weighed. Iron, nickel, and zinc can be 
successively estmated in the usual manner in the solution from 
which copper and tin have been removed ; the iron is precipitated 
with ammonium hydroxide, the nickel with dimethylglyoxime and 
the zinc then calculated by difference or estimated electrolytic’allv • 
as an alternative the iron and nickel can be precipitated together 
by sodium hydroxido and soparatod afterwards. D F T 

Analysis of a Mixture of Sodium Carbonate and Copper 
Sulphate, Hbnbi J. F. ds Trips (Zeifeh. mud. (Ihrm 1913 52 
350-357).-Two grams of the mixture (an insecticide used in 
apculture) are dissolved in a known volume of .V/ 5 -snlphuric acid 
the carbon dio«de is boiled off and the liquid, when cold, diluted 
to 100 c.c. Of the filtrate, 25 c.c. are now titrated with iF/ 10 - 
sodium hydroxide, the end-point being shown bv a slight separation 

the 'sodium ca/rbonate. 
Solution of phenolphthalein is now added, and the titration con- 
continuous shaking until the colour of the precipitate 
formed turns ultramarine or violet-blue. This gives the Conner 

i be dJt'’® sulphate 

sho'uld^L^ practical experiment. The analysis 

sav ;’®*^''"’'"»tion of the carbon dioxide, 

sodium c^rr* f Scheiblers apparatus. If this, calculated to 
hydrogen c 1 T‘®; titration result, sodium 

XEn r*?*® Il’ich may be found by an easv 

iMculation and then allowed for. I, k. ' 
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Estimation of Mangansas in Soils. Milan J. Strita (ZeiM 
ancU. Chem., 1913, 62, 337— 346).— The process is intended f„' 
soils moderately rich in calcium. Fifty c.c. of a 26% hydrochlorit 
acid extract (=10 grams of sample) are evaporated in a 200 cc 
flask, with addition of 25 c.c. of fuming nitric acid, to a small 
biflk, and then further evaporateid tn a porcelain dish to a symn^ 
consistency; evaporation three times in succession with 10 — 20 cc 
of strong nitric acid is then recommended. Finally, the niagj jj 
taken up with dilute nitric acid and rinsed into a 100 c.c. flast 
when heat is applied to effect complete solution. When cold, two 
drops of iV/ 10-thiocyanate and, if necessary, 1 c.c. of if/lO-iron-alim, 
are added, and the red colour produced is removed hy addition of 
J7/ 10-silver nitrate. After again adding a little thiocyanate, the 
liquid is made up to the mark, shaken, and filtered. 

Twenty-five c.c. of the solution are now mixed with 17 c.c. of 
strong nitric acid, cooled to 18®, and shaken for fifteen minutes win 
1 — 1'25 grams of bismuth peroxide. After cooling for a few 
minutes by a stream of cold water, the liquid is filtered thronjl 
a tube, the bottom of which is a perforated porcelain plate covered 
with asbestos, and the residue is well washed. The permanganate 
formed is now estimated in the usual manner by means of 
standardised solution of hydrogen dioxide, the excess of which ii 
titrated with standard permanganate. L. he K. 


EBtimation of Iron in Water. Otto Matxr ijij 

3, 1, 81).— A detailed description of two modifications of a method 
for the colorimetric estimation of iron in water, based on tls 
action of potassium thiocyanate on ferric salts, the intensity of 
the colour obtained being compared with those of standard solutionj 
of ferric thiocyanate. F. M. G. M. 


The Quantitative Separation of Iron and Chrominm. 
Francois Boorion and A. Deihayes (Oompt. rmrl., 1913, 156, 
1769 — 1771). — By submitting a mixture of chromic and ferrit 
oxides, heated gradually from 200—650°, to the action of a slow 
current of chlorine charged with aulphur dichloride vapour, s 
mixture of the chlorides is obtained, from which the ferric chloride 
alone is extracted hy cold water. This method is applicaWe to 
mixtures not containing more than 30% of chromic oxide. With 
more than this percentage, an equal volume of powdered ammonium 
sulphate must he added to the mixed oxides before chlorinatioo, 
which is then conducted at first at a low temperature, finally 
heating the mi.xture graduallv up to 650°. This method gives very 
accurate results up to 80% of chromic oxide. W. G, 


lodometric Estimation of Free and Combined Chromic 
Oxide. Max Gbooer (Zeittch. nnorg. Ch«m., 191.3, 81, 23 
Chromites may be brought into solution hy Storer^s method o 
treatment with concentrated nitric acid and potassium chlon e 
(ZnUch. anal Chrm., 1870, 9, 71), The subsequent 
as barium chromate is unsatisfactory, and the good results obtain 
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PesrBon (fhid., 108) are due to a compensation of errors, the 
solubility of banum chromate m ammonium acetate solution being 
balanced by the retention of barium chloride by the precipitate. 

The substance containing not more than 0 3 gram of chromium 
is wanned on the water-bath with 10 c.c. of nitric acid, 
p 1 - 4 , adding one gram of potassium chlorate gradually in the 
course of an hour. The solution 13 then boiled for an hour to 
0 ^pel chlorine, cooled, and diluted to 250 c.c., of which 50 c.c. 
,je titrated immediately, and a further 50 c.c. evaporated to 
dryness and re^issolved before titration, as a check on the complete 
expulsion of chlorine. . 

For the titration, 50 c.c. of dilute sulphuric acid (4%! and 
10 c.c. of potassium iodide solution ( 10 %) are added, diluting with 
100 C.C. of water after five minutes. The final colour change in 
presence of starch, is from pure blue to bluish-green, and is very 
sharp. Copper and iron must be removed by boiling with 
potassium hydroxide and filtering before titration. Manganese 
must absent, and the method fails to dissolve natural chromite 

C. H. D. 


Separation of Chromium and Manganeae. W CnswrntTa 
(Warn. Ztii., 1913, 58, 427).— The metals should be first converted 
into alkali permanganate and dichromate. On warming the dilute 
solution on the water-bath with sodium nitrite the manganese is 
lompletely precipitated as hydrated peroxide, which is then after 
thorough washing with boiling water, converted by ignition over 
the blowpipe into mangano-maiiganic oxide. 

The filtrate containing the chromate is then acidified with hydro- 
;hloric acid, when the liberated nitrous acid causes instant reduc- 
tion of the chromate. The chromium is then precipitated with 
immonia as hydroxide, and ignited to oxide. L. db K. 


Separation of Chromium and Manganese. W. Dkdbrichs 
Fharm. Zeit., 1913, 58, 446).— The meUls present are converted into 
iulpbates by evaporation with sulphuric acid and fused with sodium 
lydroxide and a little sodium peroxide. The mass is then treated 
rith hot water, and the solution heated with more sodium peroxide 
mtil the green colour has disappeared and the liquid is of a pure 
tellow rolour. The precipitated hydrated manganese dioxide is 
fell washed with hot water, and finally converted by ignition into 
nanganomanganic oxide. 

The chromate is estimated iodometrically as usual after acidify- 
ng the filtrate with hydrochloric acid, or may be precipitated by 
leutrahsmg the solution with nitric acid and adding mercurous 
iitrate; on ignition the precipitate yields chromic oxide. 

L. DE K. 


The Simultaneous Betimation of Small Quantities of 
11 anmm and Vanadium Colorimetrically. Joseph W. Mkllor 

oliitinn. "? US— 35).— When dilute acidified 

ons of titanium and of vanadium sulphates, coloured by the 
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addition of hydrogen peroxide, are measured in a Lovibond’j 
tintometer, making use of the red rays, a straight line curve is 
obtained for the relation between the concentration of the titauiju 
or vanadium and the tintometer scale. A like relation is foujj 
to hold for titanium solutions to which dihydroxymaleic 
(Penton, T., 1908, 93, 1064) has bW added, and, moreover, fte 
colour is not affected by the presence of vanadium. Knowing th, 
above three relations, which must be determined for the particular 
observation trough used, it is easy to estimate the amounts of 
titanium and vanadium present in a solution. In part of the 
solution the amount of titanium is estimated after the addition of 
dihydroxymaleic acid; this amount is then allowed for in the 
measurements on the other part of the solution after the addition 
of hydrogen peroxide. 

In the analysis of a silicate the yanadium_ and titanium oiides 
are found with the iron and aluminium oxides in the ammonia 
precipitate. After washing, calcining, _ and weighing, the mass is 
fused with eight times its weight of sodium pyrophosphate, and the 
resulting cake, when cold, is treated by Gooch’s process or by the 
ether process to remove the iron. The solution is acidified with 
sulphuric acid, and the titanium and vanadium estimated as given 
above. T. S. P. 


Volumetric Batimation of Gold. Victoh Lenher {J. Am, 
Chem. See., 1913, 35, 733— 736).— Lenher (this vol., ii, 5U) 
and Dieraer (this vol., ii, 516) have found that sulphurous acid ii 
capable of reducing auric chloride to the aurous state in presence 
of certain other salts. It is now shown that gold can be estimated 
volumetrically with ease and accuracy by any of the following 


methods. 

(1) Auric chloride is treated with excess of potassium iodide and 
the iodine liberated in accordance with the equation : 

AnCTj + 2KI = AuCl + 2KC1 + L 

is titrated with standard sulphurous acid. (2) Auric chloride is 
treated with excess of a strong solution of magnesium chloride and 
then with potassium iodide, and the iodine is titrated wilt 
sulphurous acid. (3) Auric chloride is treated with potassium 
bromide, and the bromine liberated according to the equation 
AuClj + 2KBr - AuCl + 2KC1 + Br, is titrated with sulphurous acid. 
(4) Auric chloride is treated with magnesium chloride and potassium 
bromide, and the bromine is titrated with sulphurous acid (5 and 61 
Auric chloride is treated with magnesium chloride or sodium 
chloride, and the resulting yellow solution is titrated will 
sulphurous acid until it becomes colourless. E. G. 


Chemistry Applied to Coal Mining. John HiBCER (/. 
Ch»m. Ini., 1913, 32, 460— 462).— The Home Office method for fc 
estimation of the composition of firedamps gives correct results 
only when the inflammable gas present is pure methane. In some 
fire-dampa there appears to be no other inflammable gas, 
many ca=5ea tlie author has found large quantities of heavy ny ro- 
carbons. 
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By the following method, using the Haldane apparatus, it is 
possible to estimate the actual volume of inflammable gas without 
‘lakliig any Mumptaon as to its composition : (1) In one portion of 
the samp e the carbon dioxide and oxygen are estimated and the 
volume of residual inflammable gas plus nitrogen noted (2) In a 
fresh portion tie carbon ^oxide is estimated; the inflammeh 1 « 
gas is burned, the carbon dioxide formed is absorbed, and then the 
residual oxygen and the volume of residual nitrogen noted From 
( 1 ) the inflammable gas plus nitrogen, and (2) the nitrogen, the 
volume of inflammable gas is ascertained. This method also gives 
the amount of oxygen used, which is very important as a check on 
the other figures. 

An improved method for estimating the inflammable gas is as 
follows ; The carbon dioxide and oxygen are first estimated, and 
the residual mixture of nitrogen and inflammable gas is driven 
into the combustion pipette, which contains, instead of the simple 
platinum spiral, one covered with copper oxide. The spiral is 
heated by an electric current in the usual way, and the inflammable 
jas conver^ into carbon dioxide and water. The remainder of the 
procedure is as usual. 

Bog iron ore acts as a very strong catalyst for the preparation of 
inert gas free from carbon monoxide. In the presence of a small 
quantity of oxygen the combustion of the last traces of carbon 
monoxide is affected at 200° or over. A mixture of hydrogen and 
fiir burns at 100° when passed over bog iron ore. This ore can be 
used instead of palladium preparations in gas analysis. 

In the absence of air, carbon monoxide is burnt by copper oxide 
at temperatures below 100°; hydrogen at one or two degrees above 
100° and rapidly at 150°, whilst methane is apparently untouched 
at these temperatures. The use of copper oxide at 150° is suggested 
for removing hydrogen from methane when the latter is required 
pure, and also for estimating hydrogen in the presence of methane. 

The presence of carbon dio.xide in moderate amount does not 
appear to influence the combustion of liquid, gaseous, or solid com- 
bustibles, but in certain cases, for example, with coal dust, it does 
seem to exercise a profound influence on the starting of such 
combustions. T S P 

Analytical Methods for Petroleum. P. S. Sadtlek (/. Ind. &w. 
Chm., 1913, 5, 393—394). — The quantity of oxygen in petroleum 
and asphalts may be estimated by burning the substanoe in an 
atmosphere of hydrogen and collecting and weighing the water 
produced. A silica tube is used for the combustion, the further end 
of the tube being packed with iron-wool; at the beginning of the 
operation this is heated to bright redness, and hydrogen is passed 
trough the tube until the calcium chloride tube attains a constant 
portion of the combustion tube containing the sample 
M f heated whilst the current of hydrogen is maintained. A 
U-tube. packed with glass-wool is placed between the combustion 
chloride tube, and serves to condense vapours 
or nan that of water. A blown petroleum residuum, or so^ialled 
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artificial asphalt, was found to contain 3'88% of oxygen wbe 
analysed by this method. W. p. g ® 

Distinotion Between Light Petroleum and So-cafioj 
“ Pine-Benzines " (Turpentine Substitutes) by means f 
Distillation and Solubility Testa. David Holds (Ckem. 
1913, 37 , 610 — 611). — When light petroleum is distilled in j ' 
Bugler flask the difierence in temperature at the beginning of tb 
distillation, as shown by two thermometers, the bulb of one of 
which is immersed in the boiling liquid whilst the bulb of the othe 
is opposite the exit tube, is usually from 30* to 40°; in the case 
of turpentine substitutes this difference is generally from 5° to 140 
and in a few instances amounts to 18°. A mixture of 1 vol. of ii„u 
petroleum with 3 vols. of 96% alcohol always yields a turbid fluid 
whilst in the case of turpentine substitutes the mixture is clear ’ 

W. P. g. 

Quantitative Estimation of Light Petroleum in Turpentine 
(Mias) C. Baekbii (fi/um. Weekblad, 1913, 10, 420 — 426),— Jiij 
adulterated sample is agitated with concentrated sulphuric scij 
and after keeping for twenty-four homs the upper layer is agitated 
with fuming nitric acid. It is then distilled with steam, and tto 
volume of the light petroleum is measured directly. A. J. 

The Maumene Number of Turpentine Oil. Caelo Gaiijji,Di 
and L. PaussiA (C'Asm. Zeit, 1913, 37, 657).— When 20 c.c, of 
turpentine oil are mixed in a vacuum jacketed vessel with 10 c.c 
of a freshly prepared mixture of 1 vol. of sulphuric acid, D 1'84 
with 7 5 vols. of isoamyl alcohol, a rise in temperature of from 1 ?“ 
to 85'7° is observed; the fraction of the oil boiling between 155“ 
and 156° gives a similar Maumene number. Substitutes for turpsn- 
tine oil (pine oils, etc.) yield numbers which lie below 47°, whilst 
petroleum oils show practically no rise in temperature with the test 

W. P. S. 

Estimation of Caoutchouc by Bromination. Wilhew 
Vaubel {Gummi Zeit., 1912, 26 , 1879 — 1880. Compare Kscli. .A, 
1911, ii, 946). — A description of a rapid method for the estimation 
of caoutchouc by direct bromination according to the equation : 

C,oH„ + 6 Br = C„Hi 4 Br 4 -I- 2HBr. 

The caoutchouc (2 grams) is dissolv^ in carbon tetrachloride, the 
solution treated with potassium bromide (5 grams) and 200 c.c. of 
dilute hydrochloric acid (1 : 10), followed by 40 c.c. of a standard 
solution of 2 % potassium bromate ; a particle of potassium iodide is 
added, and the iodine set free titrated in the usual manner. 

F. M. G. M, 

Direct Estimation of Caoutchouc by Titration of Bromine. 
Franz Kikchhof (G'unimi Ztil., 1913,27, 9).— The author disciifses 
Vaubel’s method (preceding abstract) of analysing caoutchouc by 
estimating the excess of free bromine after bromination, and does 
not consider it satisfactory. F. M. G. M. 
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New Method for the Direct Eatimation of Caoutchouc, 
j,, G. Websom (/ y™/. Anj. 6Aem., lyis, 3i)8).— The method 
depends on the con^sion of the caoutchouc into its nitrosite 
derivative and the estmation of the carbon in the latter, the 
quantity of caoutchouc being calculated from the amount of carbon 
found. “ extract^ with acetone, and then dissolved 

or allowed “well up m carbon tetrachloride; nitrous eases are 
passed through tte elution to saturation, and the nitrosite formed 
is dissolved in ac^one, from which it is separated bv nrecinitation 

0 , evaporation. The quantity of carbon ts then nS 

nitrosite by combustion. ^ p g 

Adapted Wiley Extractor for Caoutchouc Extractions 
aiRUEsT. fox (J. Iml. tug. tUm., 1913, 5, ,, 

h substituted; large 

charges of thin sheet caoutchouc rolled on fabric may be insertll 
au tins tube, wkch m fitted below the condenser withi/range of 
drip of the condensed solvent. P S 

Bitimation of Nitrogen in Caoutchouc. Walter 

1^919, 26 I«77-1879).-The author considers tee 
hjeldahl method to be the most satisfactory for the estimation of 
nitrogen in caoutchouc. The caoutchouc (2—3 eramsl is ZLh 

1. . 300 ... Kj.d.M ...i i(_55 

sulphuric acid with the subsequent addition of copper oxide and 
potassium sulphate. The ^illation of the amToni can be 
carried out by (1) direct heating, (2) by the help of a current of 
iteam, or (3) with the aid of a current of air, whilst for the 
Snal estimation of ammonium sulphate, potassium iodate and 
potassium iodide with subsequent titration of the freed iodine b 
suggested; or sodium oxalate or carbonate can be employed 

F. M. G. M. 

Estimation of Nitrogenous By products in Raw Caoutchouc 

U^r S2ril"'" 

or the estimation of nitrogen. The caoutchouc (2-5 eramsi is 

nn o-V'” 

'ol„i, 79T ■ IS- 83-96).-See this 

3onteteteg°“B(nh j'm , ““'ll Alcohols in Mixtures 
...ug aoth. Julius JIkvkkfkld {LVi,m. ZHt., 1913 

■ 1103)— The dichromate 


>7, 649 fill i n JULIUS aiKVKKFK 
■ Compare A., 1912. ii. 
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method for the eatimAtion of methyl and ethyl alcohols 
trustworthy results in the case of the alcohols themselves, and alj,, 
in mixtures of the same provided that the difference in densitv 
of the two alcohols is taken into account in calculating 
respective quantities of the alcohols from the amount of dichroinate 
consumed. ' W. P, g 

Estimation of Glycerol in Fermented Liquids. M, Emmajujjj, 
Pozzi-Escot (BvU. Aiapc. CAim. Suer. Owl., 1913, 30 , 743~74dj ^ 
One hundred c.c. of the liquid are treated’ with about 2 grams of 
lead hydroxide, heated to remove alcohol and other volatile sub- 
stances, then neutralised with potassium hydroxide, and filtered- 
the filtrate and washings together should have a volume of 50 c.c 
The filtrate is now distilled under reduced pressure at a teoi 
perature of 60°, a current of steam being passed through the 
distillation flask towards the end of the distillation. The distillate 
containing the glycerol is then concentrated to a volume of about 
40 C.C., and the glycerol is estimated jhy the well-known dichromate 
method. W. P, g, 

Identification of Phenol by Bromine Water. Otto Anselmiko 
and A. Mahdke {Chem. Zmlr., 1913, i, 1543—1544 ; from Apot/t. 
1913, 28 , 214). — Bromine water produces a white turbidity with 
phenol in the extreme dilution of 1 to 38,000. J, C. W. 

BIftect of Temperature, Acid Concentration, and Time on 
the Bromination of Phenol lor Quantitative Estimations, 
1,. V. Keoman, a. J. Weitm, and F. P. Bbook (J. hid. A'nj, Clu.m., 
1913, 6, 389-^93). — Having investigated the bromination method 
for the estimation of phenol, the authors recommend the following 
procedure; Fifty c.c. of water, 6 c.c. of hydrochloric acid, D 12, 
and 15 c.c. of the phenol solution under examination (this solutiou 
should not be stronger than A’ j 10) are placed in a stoppered 
bottle, and iV / 10-bromide-bromate solution (2’76 grams of potassium 
bromate and 15 grams of potassium bromide per litre) is added 
with continuous shaking until the contents of the bottle exhibit 
a slight yellow colour ; the temperature of the hquid should be 
about 22°. After shaking for one minute, 0 5 c.c. of a 20“ 
potassium iodide solution is added, the mixture is shaken for 
another minute, and the iodine then titrated with A'/ 10-thiosulphate 
solution. Each c.c. of A7 10-bromide-bromate solution corresponds 
with 0'0015675 gram of phenol. W. P. S. 

Estimation of Phenol in the Presence of Organic Matter 
E. Mooee Mu.mfokd {CAem. Allies, 1913, 107 , 253).— A method for the 
estimation of phenol in such substances as the media used in 
bacteriology consists in sulphonsting the phenol, nitrating the 
phenolsulphonic acid, and converting the resulting product into 
ammonium picrate, the quantity of the latter being then estimated 
colorimetrically. A quantity of the solution under examination is 
heated to 90° with a few c.c. of sulphuric acid; 10% potassina 
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nitrate soluhon ia then added, and the mixture is boiled until all 
organic rafter lias been destroyed. After cooling, the solution 

“ coloration obtained 

compared with that yielded by a known amount of phenolaulphonic 
acid which has been nitrated and treated with ammonia.^ 

W. P. &. 


Estimation of Queroetiii in Wine. Theodoke von Fellenberg 

{Chem- Ztntr., ij 1366, from Mm. Ltbensmiu. Byg. 4 1 14 ) 

The foliage of “e vine contains quercetin, 1 kilo. ’’of’ the fresh 
shoots yielding O'l? gram (compare Neubauer A 1873 933) 
Wine, however, contains the substance in the form of its iethvl- 
pentosan, quercitnn. The yellow dye in wine can be estimated by 
dyeing-out on mordanted wool and matching against standards. 
The brownish-red dye in red wine is first removed by unmordauted 
wool. The dye is developed by fermentation, especially of the 
grape husks, and can be increased by boiling the husks or the wine 
with dilute sulphuric acid. Any parts of the vine which are, or 
have been, green will furmsh the dye on warming with dilute 
sulphuric acid, so that it seems to consist of quercetrin quercetin 
and a decomposition product of a substance allied to chlorophyll’ 

J. C.V. 


Estimation of the Bromine Absorption of Wine Theodore 
TON Fellenbeeo {CKm. Zmr., 1913, 1367-1368; from MUt 
LibmimM. Byg., 4, 14-41).— A standard solution conJaioins 
potassium bromate and bromide has been applied to the estimation 
of three ‘ bromine numbers”: . 1 , the bromine absorbed by the 
original wine; B, that required by the residue after distilling off 
the alcohol and precipitating with lead acetate; and C, the bromne 
required^ after shaking the concentrate with basic lead acetate 
A~-B gives a measure of the true tanning materials, such as 

tannin, and also of the dyes (see preceding abstract) • B C 

repre^nts those chlorophyll-like substances which absorb bromine 
and C IS accounted for by those substances which give a colour 
reaction with vanillin and hydrochloric acid (this vol. ii 78). 
The author hopes to be able to apply the process to the detection 
01 sophistication. TOW 


Convenient Quantitative Method of Estimation of Pentoses 
m Presence of Other Sugars by means of Spectral 
fon and K- Gude {Chem. Zeit., 1913, 37, 

). The method is based on Tollens’s reaction for the pentoses, 
the reaction being carried out in alcoholic solution. The coloured 
solution is then diluted with alcoliol until the red and yellow 
ateorpt, on bands are just on the point of disappearing when 20 c.c. 

^ ” submitted to examination in a cylindrical 

luoe ot cm. internal diameter. 

pentose solution, containing not more 
ID l im 25 c.c. of hydrochloric acid 

t 13), 50 c.c. of 96% alcohol, and 0 6 gram phloroglucinol. 

CIVrii, ^ .0 
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The solution is heated to boiling on a water-bath in a flask provid, 
with a reflux condenser, the boiling continued for half an hoj' 
after which the solution is rapidly cooled. If n volumes of alcod 
are required for the dilution of one volume of the resulting solat;. 
in order to reduce the intensity of the absorption bands so r,! 
tfley can just be recognised under the above conditions, then ti 
percentage of pentose in the solution submitted to examination ! 
given by 4(»-f 1) 0 0237. If n=0, this represente 0'0948% j *■ 
this is the smallest quantity which gives rise to recognisaui” 
absorption bands. ' 

Experiments with solutions containing dextrose, laevulose j j 
sucrose, together with pentose, have shown that these substan ” 
do not interfere with the estimation. H. M 

Volumetric Application of Titanium Chloride to th 
Eatimation of Invert Sugar. Leopold Eadlbesger and IVilbeij 
S iEOHUND (Chtm. Zmlr., 1913, i, 1307—1308; from Oshsrr.-u 
Ztiltch. Zuehtr-Ind. Landvj., 1913, 42, 34— 44).— The method rewlvis 
itself into an estimation of the unreduced copper left in a knoim 
volume of Fehling solution. The solution is filtered, made m 
to 500 C.C., and aliquot parts are acidified, treated with potassiua 
thiocyanate and a little ferric chloride, and titrated in the cold 
in a carbon dioxide atmosphere with titanium chloride, made Iv 
boiling 100 c.c. of the 15% solution with 100 c.c. of concentrated 
hydrdchloric acid and diluting to two litres with air-free water 
The reduction of the red ferric thiocyanate does not occur until 
all the cupric thiocyanate is reduced, according to- the equations- 
CuSO, -I- 2 KCNS = Cu(CNS) 2 + KeSO., 

Cu(CNS)j -f TiCls -)- HCl = CuCNS -t TiCl, + HCNS. 

The standardisation of the titanium chloride is effected as follows. 
The copper sulphate solution is estimated electrolytically, and then 
25 c.c. are mixed with 25 c.c. of the Rochelle salt solution, and 
made up to 500 c.c. Twenty-five, 60, and 100 c.c, are mixed' with 
2, 4, and 8 c.c. sulphuric acid (D 11 6), 10, 20, and 40 c.c. 10% 
potassium thiocyanate, and O'o c.c. ferric chloride (equivalent to 
01 c.c. titanium solution), and titrated until the red colour dis- 
appears. These conditions are observed for all titrations. The 
end-point is very sharp, and the method is rapidly carried out and 
gives good results. 'j, C. W. 

Aluminium Hydroxide as a Protein Precipitating Reagent 
in the Estimation of Lactose in Milk. William U. IVncui 
and Howard L. Marsh (J. Anur. Cham. Sot., 1913, 35, 823—824),- 
Experiments are described which indicate that moist aluminium 
hydroxide can he employed with advantage for the removal of 
proteins from milk in the process of estimating lactose (compare 
Marshall and Welker, this vol., ii, 668). The results are not 
affected by the use of an excess of the reagent, and filtration take! 
place more rapidly than in the case of the copper-alkali metlioi 

E. G. 
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Estimation of Milk Sugar in MiKby Precipitation with 
Ammonium Mphate EaicH Kretschmer {Z,itsch.phyriol. Chtm., . 
1913, 85 286 291. Compare Salkowski, A., 1912, ii, 610).— 
Salkowakis method of estimating milk sugar in milk Wth the 
polanmeter after precipitation of the proLns with ammonium 
sulphate has been compared with a number of other processes ‘It 
gives accurate results, and is very suited for rapid Wkine 

E. pf A. 

Polarimetrio Estimation of Sucrose in Honev bv th« 

1913, 52. 367-371).-The author has found the above process to 
be quite suitable for the techmcal assay of honey. The process is 
based on the (Merence in rotation before and after invmion of 
the honey U?mg a 10% solution, and observing the rotations at 
20° m a Schmidt-Haen^h apparatus, the difference in the observa- 
tiona 13 multiplied by 0'5725; result = sucrose. L. de K 

The Polarimetric Estimation of Starch in Barley E Schwascz 
[Utsck get. Braumeen, 1913, 36, 85—88, 97—102) —The author 
liscusses the work of Lmtner (A., 1908, ii, 1077),'and desmibes 
lumeious experiments earned out under different conditions from 
vhich he finds the specific rotation of barley starch to varv between 
,]„ +198° and [a], + 202;43°. according the acid em JyXrhe 
;einperatyre, aad period of the reaction. F. M. d. M 

Polwimetric Estimation of Starch io Potatoes. Keane Heeles 
Zatsch. Ziukgrmd. BShm., 1913, 37. 466-471).-The rotatory power 
of pure potato starch was estimated by stirring weighed aments 
of the fine powder with 25 c.c. of water and adding 25 c c of 
fuming hydrochlonc acid (D MSS); after one hour it is diluted 
to 100 c.c. To produce 100% polarisation the amount of dry 
ash-free starch was found to be 8'821 grams; [a]g’ +196-25° 

To estimate the starch in potatoes, 8-82 or S’SO grams (for 
Mohr’s or for metric c.c. respectively) of very finely pulped suhstaWe 
are washed with 25 c.c. of water into a 100 c.c. flask, and treated 
witli J5 c.c. of the fuming hydrochloric acid (D I’ 188) After an 
hour it IS diluted to 100-36 c.c., filtered, and polarised. The readine 
gives the percentage of starch direct. 

When the potatoes are supposed to contain sugar, or other 
polarising substances, the usual amount is transferred to a 100 cc 
flask and diluted with water to 100-35 c.c. A portion of the filtrate 

25 c.c. of fuming acid in another flask, 
diluted to 100 C.C., and polarised. ’ 

crushed cereals, it is advisable to 
employ phosphotungstic acid. . N. H. J. M. 

Estimation of Glycogen in Moecle. Heski Bierry and (Mme.) 

1213, 156. 1491—1493).- 

vol. h 1 wn of glycogen in liver (compare this 

> > 0) 13 applicable for its estimation in muscle. The fresh 
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meat is taken without any prior extraction and digested w;t[| 
potassium hydroxide solution (35%), the glycogen so dissolved 
is hydrolysed with hydrochloric acid, and the dextrose estimated 
after precipitation of the proteins with mercuric nitrate. W. Q 

Detection of Acetaldehyde i4 Paraldehyde. Georo 
(Chem. Zenlr., 1913, i, 1363 — 1364; from Apoth. Zeit., 1913^ 28 
165 — 166). — Pure paraldehyde does not give the Gentian-ielne 
coloration with sodium nitroprnsside and piperidine (Lewin, 

1 900, ii, 179), but traces of acetaldehyde do react. The coloratioj 
is transient, but may be used to determine whether the paraldehydj 
is up to the ofBcial standard. J. C. W 

The Detection and Estimation of Pormio Acid. Hswsmj 
Fis'cke (Biocitem. Zeitich., 1913, 51, 263 — 287). — Steam is pjfsjd 
first through a flask containing the liquid under examination, md 
the steam and other volatile products are then passed through a 
second heated flask containing a suspension of calcium carbonate 
which neutralises the formic acid. When all the formic acid has 
been distilled over, the distillate in the second flask is filtered and 
concentrated, and the formic acid is then estimated by heating the 
slightly acid liquid with mercuric chloride in the presence of 
sodium chloride and sodium acetate. The reaction proceeds 
according to the equation : 

HCOjNa + flHgClj = 2HgCl + COj + NaCl + HCl. 

The mercurous chloride thus formed is weighed. Certain precan- 
tions must be taken when the following acids are present in the 
distillate: sulphurous, sorbic, glyoxylic, laevulic, cinnamic, salicylic 
and fumaric acids. The first-named is oxidised by hydrogen per- 
oxide, the excess of which is destroyed by mercuric oxide. Methods 
are also given for eliminating errors due to the other acids, which 
occur, however, only seldom. Formic acid is also formed as a 
decomposition product of sugars, etc., which may be present in the 
substance under examination. In this case formic acid will he 
continuously formed during the distillation, and this fact affords a 
method for ascertaining whether the acid is a decompositioa 
product, or exists preformed. The experimental methods are given 
in detail, and the steam distillation apparatus is figured in the test. 

S. B. S, 

Detection of Formic and Acetic Acida. Application in the 
Analysis of Glycerol, hto Bonnes {Chtm. Zmtr., 1913, i, 1361) 
from Btdl. Set. Pharmacol., 1913, 20, 99 — 101), — The liquid is 
boiled down to one-quarter with sulphuric acid, the distillate 
neutralised with calcium carbonate, evaporated to dryness without 
filtering, and then submitted to dry distillation. The distillate is 
tested for aldehyde with Leya’s magenta-bisulphite solution, and for 
acetone by .neans of Legal’s sodium nitroprusside reaction. 

Estimation of Lactic Acid. A. Bbllkt (BuU. Soc. c/iim., 1913, 
[iv], 13, 56.6 — 572*). — The method is intended for the estimation of 
and J. Pharm. Chim., ISIS, [vii], 8, 21-29. 
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lactic aad in pr^nra of much organic matter, and involves (1) the 
ciiiQination of prote^, (2) extr^tion of the lactic acid by means 
of ether, and (3) estimation of the acid bv conversion intn IT 
aldehyde, and determination of the latter by means of ammoniaca^ 

silver nitraw. 

For the removal of protei^ns, Patein and Dufan's reagent is 

l^ves the lactic acid in the mother liquor in the form of 
sodium lactate. The mother liquor is evaporated to syrupy consist- 
ence. mixed with 1 or 2 c.c. of 20% sulphuric acid, and tLn with 
enough dry washed sand to enable it to be packed in a SovhW 
extractor of slightly modified fom and^extraLd with dry ether 
Tie partly punfled lactic ^id thus obtained is carefully Lidi^d 
in a special apparatus with permanganate, and the acetaldehyde 
formed aspirated into a known volume of ammoniacal silver nitrate 
0 known stre^h When the reaction is complete the unreduced 
silver IS determined by the Charpentier-Volhard method The 
apparatus used IS figured m the original, which also gives exact 
experimental detmls and a series of typical results. T A H 

The Estimation of Lactic Acid in Urine. Max Dapper 
(to 1913, ,51, 398-406).-Lactic ac" cannot be 

estimated directly in urine by the method of von Furth and 
Charnasa, but the urine must be first concentrated, and the acid 
extracted by ether. The details of the manipulation are described 
and estimations of lactic acid from various pathological cases are 

S. B. S. 

Detection of Hydrocyanic Acid. C. Pbetubi and E. GASTAnni 
(CTem .?«<. 1913, 37, 609— 610).— The test proposed depend.a on 
the blue coloration or precipitate which is obtained when copper 
acetate, potassium cyanide, and benzidine acetate are mixed together 
in solution. The reaction is also given by other substances, Ind is 
only characteristic of hydrocyanic acid under the following condi- 
hons. After the removal of metals from the solution under exam- 
matioii, the latter is boiled with sodium carbonate, filtered and 
carbon dioxide is passed into the filtrate; this is then added to a 
mixture consisting of 1 drop of a 3% copper acetate solution, 1 c.c. 
of a 10,0 disodium phosphate solution, and 4 drops of a saturated 
benzidine acetate solution. The test will detect 0 007 mg. of hvdro- 
cyaiiic acid in 10 c.c. of solution. WPS 

“ the Presence of Phenols 
m 1913 , 6 , 

a«d, etc., yield a red coloration 
till. to the test for benzoic acid described previously by 

residue nf 1 ^^ '?®“ence of these substances. For this purpose the 
tion is material under examina- 

icid solution is acidified with sulphuric 

> ed to 80 , and treated with potassium permanganate j thi^ 
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destroys any phenol or salicylic acid which may be prMont, and 
benzoic acid is then extracted and identified as described. 

W. P. s, 

F ie Estimation of Benzoic Aoi^ in Milk. Johh F. Livebsseoj 
Nobhan Evebs {J. Soc. Ch*m,. Ini., 1913, 32,- 319 — 320).—^ 
milk preservative is now on the market, consisting of a mixture 
of sodium benzoate and sodium carbonate, and the authors have 
consequently investigated methods for the detection and estimation 
of benzoic acid in milk. It was found that if a solution of sodium 
benzoate is acidified with sulphuric acid, distilled with steaa^ 
and the distillate extracted with ether, all the benzoic acid could 
not be recovered. Also, in the case of milk containing no beuzoic 
acid, the steam distillate, when acidified and extracted with ether 
yielded a certain residue. 

The following empirical method, by means of which about 45% of 
the benzoic acid is obtained, is recommended ; 100 c.c. of the milt 
are mixed with 10 c.c. of concentrated sulphuric acid, and distilled 
in a current of steam until 600 c.c. have passed over. The distillate 
is acidified with 5 c.c. of concentrated hydrochloric acid, and 
extracted successively with 100, 36, and 35 c.c. of ether, after 
which the ether is allowed to evaporate and the residue weighed 
after drying for twenty-four hours in a desiccator; 5 mg. are 
subtracted from the weight to correct for the blank obtained with 
millf free from the preservative in question. 

A modification of Halphen’s test (A., 1908, ii, 906) for benzoio 
acid is also recommended as giving fair quantitative results. To 
the residue from the ethereal extract are added 1 c.c. of con- 
centrated sulphuric acid and 0‘2 c.c. of concentrated nitric add, 
and the dish heated, so that it fumes moderately for three minutes, 
unless a deep yellow colour forms, when the heating is stopped at 
once. When cool, 5 c.c. of water are added, and the liquid poured 
into a 50 c.c. Nessler cylinder, washing the dish with about 3 c.c. 
of water. One c.c. of a saturated solution of sodium sulphite is 
then mixed with the liquid, and afterwards 10 c.c. of B-V-amraonia. 
A brown colour indicates benzoic acid. Two c.c. of ammonium 
sulphite are then added, producing a deep red colour, the solution 
is diluted to 50 c.c., and the colour compared with standards 
prepared in the same manner. T. S, P. 

Estimation of Glyoyrrhizic Acid in Sweetmeats and in 
Liquorice Juice. E. Do bibb (dnn. Faiti/., 191 3, 6, 252—25.5).- 
Twenty grams of the sample are dissolved in 50 c.c. of 10« 
ammonia, and 150 c.c. of 95% alcohol are added gradually; after 
the lapse of about five hours, the precipitate is separated ly 
filtration, and washed with about 100 c.c. of 70% alcohol. The 
filtrate and washings are evaporated to dryness, the residue b 
'dissolved in 50 c.c. of water and 1 c.c. of ammonia, the solution 
is acidified by the addition of 2 c.c. of hydrochloric acid, and set 
aside for twenty-four hours. The precipitate is then collected on 
a filter, washed with 25 c.c. of water, dried partially, dissolved n 
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ammonia, tne solution evaporated, and the residue weighed- 
0-320 gram of ammomum glycyrrhizate corresponds with 4 grams 
of liquorice J^ce. the minimum quantity which, according to 
French law, should present in 100 grams of liquorice sweet- 
meats. To the quantity of ammonium glycyrrhizate found, how- 
ever. must be added 23 mg. to correct for the solubilito of the 
eompound. In the case of liquorice juice (sticks), 2 giams are 
taken for the estimation, and it is necessary to make repeated 
extractions wibh alcoholic ammonia in order to obtain the 
glycyrrhizic acid in solution. WPS 

Comparative InvMtigation of Different Methods for the 
Estimation of Uno Acid. Lccimt Besnaed (CAem. ZirUr., 1913 i 
1364; from BvU. Set. PkarmaeoL. 1913, 20, 65 - 69 )— The author 
finds that Salkowski's method (A., 1895. ii, 538) gives the best 
results. j_ Q 

The Titration of Uric Acid in Urine after Precipitation with 
Silver Beagent. Erich Kretschmeb (Bioehm. Zeiueh 1913 50 
223-232).-For climcal pur^ses, uric acid can be estimated 'with 
sufficient accuracy and rapidly, by precipitating it by Salkowski’s 
method as magnesium silver urate; the precipitate is 6rst treated 
with sulphuric acid, the precipitated silver sulphate is filtered off 
and the filtrate is then titrated with iF/20-potassium permanganate 
solution. The values obtained by this method were somewlmt too 
high, and this IS due to the fact that the purine substances are 
also precipitated and obtained m a form in which they are com- 
p]et«ly oadised by peraanganate. S B S 

Estimation of Uric Acid in Urine and Blood. Jultds Schnelleb 
(Chem. Zenlr.^ 1913, i, 1^34: from ZeiUch. exp. Path Ther 191S 
12, 341-347).— To avoid the loss of uric acid, which is carried 
down m precipitating the protein, it is converted into its soluble 
formaldehyde compound. For this purpose, 100 c.c. of blood are 
introduced into 1 litre of water containing 10 grams of acid 
potassium phosphate and 10 c.c. of 40% formaldehyde, previously 
neutralised with wdium carbonate. After separation of the protein, 
the solid filtrate is concentrated to 100 c.c,, and 2 grams of sodium 
acetate and 10 c.cjif commercial sodium hydrogen bisulphite solu- 
tion are added. ' The mixture is then heated, and 10 c.c. of 70% 
copper sulphate are added. The precipitated copper compound is 
decomposed by hydrogen sulphide. 10 c.c, of hydrochloric acid are 
added, and the liquid, after filtration, is concentrated. For quanti- 
tative work a further precipitation with ammoniacal silver nitrate is 
recommended. S B S 

Bases by Zinc 

1913; 85. 346).— 

cbitlterf 'k purine bases of urine .are completely pre- 

occaaion a ™!''.®"trated acid urine zinc salts 

a ight flocculent precipitate of zinc phosphate, which 
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slowly becomes crystalline, and may then be easily mistaken fo 
urio acid. E. p, ^ ^ 

Some Perozydase ReaotionB of Milk. Tzhistools Jona 
Zfnir., 1913, i, 1790 — 1792 ; from ArJA. Farmaeol. tptrim., 1913 jj' 
122 — 130). — The usual preservatives do not influence the peroxydjj^’ 
reactions with guaiacol or p-phenylenediamine and hydrogen p„ 
oxide for the discrimination between fresh and boiled nii]]j 
Ammoniacal copper sulphate is not a good preservative, but mi]]^ 
which had been kept at - 10° gave a good reaction. On heatino 
the milk, the peroiydase reaction failed earlier with the preserved 
than with the fresh samples, salicylic acid and mercuric chloride 
being most marked in this respect. Tire reaction is influenced bv 
acids in quite different ways, and since the failure of the reaction 
with old milk depends on the development of acids, it cannot be 
used to determine the age of the sample. J, c, ly 

The Oxidation-Number of Milk. Tesustocle Jona {Chtm. Ztntr. 
1913, i, 1234 ; from Giorn. Farm. Chitn., 1913, 62, 59 — 63. Compare 
A., 1911, ii, 233). — The number of c.c. of OTA-potassiiim pep 
manganate required for the oxidation of 1 c.c. of milk is called 
the "oxidation number,” and should be 60 to 52. It is sensiblv 
affected by watering the milk. J. c. -w. ' 

Detection of Sesame Oil. G. F. A. ten Bosch (Pharm. IFeelWad, 
1913, 50 , 526 — 527). — The author describes a modification oi 
Kreis’s test for sesame oil. One drop of the oil is dissolved in 1 c.c. 
of light petroleum, benzene, or chloroform, and mixed with 1 c.c, 
of sulphuric acid containng one-third of its volume of hydrogen 
peroxide. A green coloration due to the presence of sesamin is 
developed. A, J. W. 

A Rapid Clinical Method for Estimating Urea in Urine. 
Eli K. Marshall, jun. (/. Bid. Chem.., 1913, 14, 283— 290).— The 
urine is treated with extract of soy beau ; the urea is by the urease 
in the extract rapidly converted into ammonium carbonate, and 
the alkalinity of the solution is then determined by titration, 
methyl-orange being used as indicator. IV. D. H. 

Folin's Microchemioal Method for Estimating Urea Jostpi 
C. Bock ( J . Binl. Chem., 1913, 14 , 295 — 298). — Tn Folin and Farmer's 
method (A., 1912, ii, 702) the ammonia can be estimated by titration 
or colorimetrieally ; titration, however, gives results which are too 
low. This is due to increase of acidity, which is greater when air 
is blown through the mixture whilst still hot, and even below room 
temperature an odour of acetic acid is still noticed. If, however, 
an extra tube containing strong alkali is introduced so that the 
air passes through it before going into the standard acid, and the 
air current is kept up for fifteen minutes, all the acetic acid is 
retained, and satisfactory results obtained. W. D. H. 
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■Estimation of Urea in Urine by means of Sodium Hypo- 

mite. Maeib Keooh (Zeitsch. phytiol. Ohm., 1913, 84, 
o 7 q_- 407 ). — When urea U decomposed with sodium h^obromite 
^ t of the nitrogen is set free, and the rest converted into oxides 
-^roeen. The carbon is, in part, oxidised to carbon dioxide, 
“ 1 the rest oxidised only to carbon monoxide. The oxidatiod is 
? more complete the smaller the proportion of bromine to sodium 
1 droxide. On adding dextrose, there is still less oxidation, all the 
'troeen being eliminated as such, and the greater part of the 
carbon escaping as monoxide. ... 

Similarly, when ammomum chloride is decomposed by sodium 
. Qdbromite, the nitrogen is only in part liberated as such, and the 
eat as oxides of nitrogen. When dextrose is added, the elimination 
oI nitrogen is lessened, and some of the ammonia is not decomposed, 
but the total gas evolved is greater as carbon monoxide is set free 

from the sugar. ... • , , , „ . 

The estimation of urea m unne is carried out as follows. After 
mecipitation with phosphotungstic acid and neutralisation, sodium 
Lpobromite is added in the proportion of 1 c.c. of bromine in 
jis c.c. of 30% sodium hydroxide and 70 c.c. of water. The volume 
of gas evolved multiplied by 100/96'5 gives the urea nitrogen. 
When the hypobromite consists of 1 c.c. of bromine in 196 c.c. of 
J0% sodium hydroxide, the total gas evolved is equal to the urea 
nitrogen. Duplicate experiments only diger by 1%. The amount 
of urea so estimated is less than when it is determined by Folin’s 
method. 


A Ureometer for Estimation of Urea in Urine, Blood, and 
Cerebrospinal Fluid. The Activity of Kidneys and Liver. 
Hetkinx {Biochm. Ztilsck., 1913, 51, 355— 368).— A ureometer is 
described by means of which an estimation of urea in 2—10 drops 
of urine, or 5 c.c. of blood-serum or cerebrospinal fluid, is possible; 
by this means, it is claimed that it is possible to make a clinical 
estimation of the activity of the liver. The nitrogen produced by 
the hypobromite reaction is measured in a small apparatus (which 
b figured in the text), consisting of two parts— a lower part where 
the hypobromite reagent is mixed with the liquid under e^mina- 
tioii, and an upper part, which fits on to this, in which the 
nitrogen evolved is measured by the displacement of the water in 
a calibrated tube. S. B. S. 


Precipitating Alkaloids by Lloyd’s Reagent. Siomusd 
Waldbott [J. Amer. Chtm. Sot., 1913, 35, 837 — 838). — Lloyd’s 
reagent for precipitating alkaloids (Chtm. Abstr., 1913, 7, 683) 
consists essentially of hydrated aluminium silicate, and has the 
composition: H^O, 17-41; SiOj, 55-30; AUO 3 . FeoGj, 14-18; 
CaO, 1'58; COg, not estimated. The activity of the reagent 
not destroyed by heating it to 130®, but at a red heat water 
expelled, and tie reagent becomes inert. If the material 
extracted with hydrochloric acid, the residue is still effective. 
Treatment with concentrated nitric acid or aqua regia does not 


•.53 . 53 .a 
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impair its activity. . The reagent is’ capable of removing alhaloy, 
completely from neutral or apid solutions, and the alkaloid can 
be recovered by treating the precipitate with alkali and an 
alkaloidal solvent. The residue thus obtained is a jelly-like mass 
winch still retains , activity' toward^ alkaloids and can also prj. 
cipitate inorganic salts, such as barium chloride, lead nitrate, ajj 
zinc sulphate. n ■ . 

The action is colloidal; it has been found that colloidal silicic 
acid and colloidal arsenious sulphide are also capable of prj. 
cipitating quinine sulphate. E. (}, 

Controls for the Folin Method of Estimating Creatinine. 
William H. Thompson {Proc. phytiol. Soe., 1913, i— q; J- Physiol ,^ 
4 g^. — The double picrate of creatinine and potassium was found to 
act as a more satisfactory control than a solution of creatinine. 

W. D. H. 

Estimation of “Saccharin” in Poods. Johann Kaeas 
{ZAitsch. NcJit. GsnMBsm.f 1913, 25, 559 — 560). The solution, or 
aqueous extract of a solid sul^ance, is concentrated, cooled, and 
treated with about 10 c.c. of a 10% tannin solution and 8 c.c. of 
basic lead acetate solution. After filtration, the filtrate is acidified 
with phosphoric acid, the lead phosphate is separated by filtration, 
and the filtrate is extracted with a mixture consisting of equal 
volumes of ether and light petroleum. The residue obtained on 
evaporating the solvent will consist of “saccharin.” Substances 
containing much fat may be rendered alkaline and extracted uitli 
ether before the saccharin is extracted with water. W. P. S. 

Method of Distinguishing Natural from Artificial Colouring 
Matters by Estimating their Electrical Conductivity. \V. 6. 
Chlopin and P. J. Vassiheva (ZtiUch. Nahr. Gmtusm., 1913, 25, 
596 — 598). — The authors outline a method which depends on the 
fact that vegetable and animal colouring matters, such as cochineal, 
catechu, saffron, turmeric, etc., have a much greater electrical 
resistance than artificial colouring matters; this difference in 
conductivity is more marked in alcoholic than in aqueous solution. 
The process will probably be of use in the analysis of mixtures of 
the two classes of colours. W. P. S. 

Ns'w Reaction for the Detection of Aniline Colours in 
Poods and Especially in Wines. Philipp* Malvezin ( Ann . 
CAim. anal., 1913, 18, 193).— The reagent is prepared by passing 
sulphur dioxide into formaldehyde solution ; the substance formed, 
OH-CHj-SOaH, yields a violet coloration when mixed with a solu- 
tion containing a very small quantity of magenta or other anilbe 
colouring matter even when these have been decolorised previously 
with sulphur dioxide or animal charcoal. The wine to be tested 
is mixed with a small quantity of animal charcoal, filtered, and a 
portion of the colourless filtrate mixed with an ^ual volume ol 
the reagent. If the wine contains magenta or similar colouring, 
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matter! tW®*- coloration develops; natural wines yield a faint 
ok coloration. The test is rendered more sensitive by heating the 
filtrate with the reagent. W. P. S. 


Tdentiflcatlon of Small Amounts of Dyes by Oxidation 
with Bromine. WAtraa E. Mathewso;» {Clim. News, 1913, lt)7, 
9651— The test consists in adding to the dye solution twice as 
much bromine water, drop by drop, aa is required to decolorise it, 
followed by solution of hydrazine sulphate, and finally excess of 
sodium carbonate solution (A). A second test portion is treated 
similarly, except that a few drops of olnaphthol solution (10% in 
50% alcohol) are added just before making alkaline (5). 

Tvpical examples of the following groups of dyes give the colours 
mentioned with the teste A and B-. Nilro-dyts, both yellowish- 
brown. Monaio-dyei, A, colourless, pale olive, blue, or bluish-red; 
5 red or purplisb-red. Disazo-dyes, A , brown ; B, purple to brown. 
fThhenylmethane dyf,s, both nearly colourless. Xanthen dyes, 
both red with green fluorescence to bluish-red. Alizarin, both 
Dutplish-red. Aiine dyes, both red. Quinoline dyes, both yellow to 
Lk brown. Natural dyes, both pale yellow to pale brown. The 
dye should be purified, if necessary, by extracting with amyl alcohol, 
before applying the tests. T. A. H. 


Detection of Saffron in Farinaceous Foods. Cablo Masiisi 
(Boll. chim. Farm., 1913, 62, 37— 41).— The colour reactions Of 
siffrou with sulphuricacid or with nitric acid do not give satisfac- 
tory results when they are directly applied to farinaceous matter. 

A good preliminaiy indication is afforded by the characteristic 
aromatic odour produced when the material is boiled with acid. If 
artificial colouring matters are not present, the suspected material 
may then be extracted thoroughly with alcohol, the residue after 
evaporation purified by extraction with ether at least twice, then 
treated with alcohol again. The residue obtained when this is 
evaporated yields the fugitive blue coloration with nitric acid. The 
reaction with sulphuric acid can only be obtained with certainty 
if the above treatment with ether has been repeated a third time 
with anhydrous ether, and even then a definite blue coloratioii is 
not always seen, but more frequently a green coloration becoming 
brown. With sulphuric acid a violet coloration appears later, even 
in the absence of saffron. R. W S. 

The Triketohydrindene Hydrate (Reaction] (Ruhemann). 
ban, Aederhaidbn and Hobert Scidudt {Zeitseh. physiol, Chan,, 
1913, 85, 143—147. Compare Abderbalden and Schmidt, A., 1911, 
ii, 674),— The sensitiveness of the triketohydrindene hydrate reagent 
depends on the concentration of the reacting products — a blue 
coloration is often obtained on concentration when it was not at first 
visible. Fresh milk, urine, saliva, blood plasma, lymph, sweat, 
fresh and boiled egg-white, fresh and cooked meat when dialy^ 
give up substances which show no biuret reaction, but react with 
iWketohydrIndene. A glass rod which has been handled with the 
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fingers for some time will give a iMction with triketohydrindcn 
The reagent shows 1 part of glycine in. 66,000 and . about 1 iu 15 
to 25,000 of the other monoamino-aoidg. Proteins must be purijjj 
by dialyms. until the dialysate no longer reacts with the reaped 
before being used for anaphylaxical studies. E’ P. A 

A Colour Reaction for Proteini: . Louis Lewis {Sir., 191, 
46, 1796— 1798).^A 0T% solution of triformoEime (trioximina! 
methylene) in commercial sulphuric acid gives a pure violet 
sistent coloration with 'proteins. The reaction is very delicate aod 
takes place with 1 c.c. of a 0'06% solution of egg-albumin or even 
with diluted saliva. A solution -of the reagent in pure sulphuric 
acid gives a yellow colour, which, however, shows the same absorn. 
tion band, A =536 p/i. Traces of selenium or, to a lesser extent 
arsenic are the cause of. the violet coloration. Paraformaldehyde 
gives similar effects, but it -is not so sensitive. Indole and codeine 
also give characteristic violet or gentian-blue colours, but glue does 
not respond to the test. J. C, W. 

The Conditions for Precipitation of Albnmin by Picric Acid 
Hembi Labb^ and R. Magoik (Compl. rend., 1913, 156, U15— Ulji 
— ^Using Esbach’s citro-picric reagent, the authors have determined 
the amount of picric acid fixed by varying amounts of ovoalbuinin 
during their precipitation by a giyen volume of the reagent. The 
process consists in estimating the acidity of the liquid before and 
after the admixture of the albumin solution. By plotting the 
weights of albumin used against the amounts of picric acid fixed, 
the points are found to lie on the branch of a hyperbola, and by 
means of this curve, in conjunction with two acidimetric titrations, 
unknown amounts of albumin can be esitimated. W. 0 , 

Estimation of the True Reaction of the Blood by the 
Electric Method. A. P. Konikov {Bioehem. Ztitsch., 1913, 51, 
200 — 210). — ^Attention is called to the influence of the dissolved 
oxygen and carbon dioxide in the blood when the reaction of the 
latter is measured electrometrically. The oxygen acts in that it 
reduces the hydrogen, and the carbon dioxide in that on evolution it 
increases the alkalinity of the blood. To eliminate the latter effect 
an apparatus is described, whereby the blood is shaken in the 
presence of hydrogen, and into the hydrogen-carbon dioxide atmo- 
sphere thus produced containing the electrode, fresh blood is intro- 
duced (compare Hasselbalch, this vol., ii, 379), The readings are 
taken when the potential differences are constant, that is, when the 
evolved oxygen has combined with the hydrogen, which process is 
accelerated by shaking and warming slightly. If tte blood is laked, 
by alternate freezing and thawing, the acidity is increased. The 
reaction of the formed eluents is therefore different to that of the 

S. B. S. 


serum 
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The Optical Properties of Water and its Physical Coft- 
gtitution. C. CHiifBVEAU (Compt. raid., 1913, 156, 1972—1974).— 
The author has measured the refractive power of water at 0° and 
200 °, and finds that the results are in agreement with the hypo- 
thesis that water is a mixture, in a proportion varying with the 
temperature, of two suhstances, one of which is analogous to ice. 
jleasurementB on solutions of different concentrations of potassium 
chloride at 15° showed that the specific "refractive power of the 
water was constant, although the proportion of “ ice ” varies with 

the concentration. 

Relationship between Physical Properties of Solutions. IV. 
Refraction, Diaperaion, and Disaociation of Salts in Water. 
ADOir HErnwEiLLEK lAnn. Physik, 1913. [iv], 41, 499—542. Com- 
pare Abstr., 1910, ii, 106, 398; 1912, ii, 433).- — The refractive 
indices of solutions of a number of salts at concentrations from 
0 l_4'0 n for sodium light at 18° are given together with the 
corresponding values for A.. A,,, and Ay for hydrogen. From these 
the value for equivalent solutions is calculated by means of the 
formula 4b= 100(» — in which 4„ is the refractive index 
tor an equivalent solution, m the molecular concentration of the 
solutioir, fio the refractive index of water, and « that of the solution. 
The salts examined consist of a number of acetates, iodates, 
chlorates, nitrates, thiocyanates, fluorides, chlorides, bromides, 
iodides, sulphates, chromates, and metasilicates. It is shown that 
by means of the A, value, which changes only slightly with concen- 
tration, n can be calculated for any concentration by means 
of the expression n = l'33327 + 4;«/3()OA„. It is shown that 
runs parallel with the corresponding density value A„ and that the 
following relationship exists between the electro-conductivity and 
the refraction; k, = B„ + (A„—B,)i, in which i represents the 
electrolytic dissociation, .4, the value of A„ for a normal solution of 
ions, and R, the corresponding value for a normal solution of 
undissociated molecules. The values of A„, and (A„-B„) are 
calculated for the cases examined. The author calculates a number 
of ionic moduli for the refraction, on the assumption that the 
refraction of a dissolved compound is the mean of the sum of the 
retractions of its ions. Thus .4.=A„, + 4,,, in which .4,, and 
in. are the ion constants. In this way the following values have 
been obtained: fi"=-119, Li=-55, Na' = 61, Ag' = 679, NH 4 ' = 
GO, K' = 8o, EV--164, *Mg'-208, AZn' = 389, ICd' = 381, JlCu' = 
421, JCa' = 319, iSr'‘= 396, 4B'a' = 495, C,,H,-COO' = 1025, 
CH 3 ’COO' = 846, n-C0-0' = 664. IO/=1985, Brd 3 ' = 1254, C10s' = 
■78, CNS' = 1316, NOj'=718, F' = 480, Cl' = 777, Br' = 1063, I' = 
1619, OH' = 795, iSO/ = 1026, and JCrO, = lG65. The above 

VOL. CiV. ii. ‘ 43 
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numbers are all multiplied by 1000. It is shown that the cati 
moduli can bo represented with very close approximation j,,. ** 
multiple of the figure 0'029. The author calculates the refrajj: * 
equivalents of the undissociated and completely dissociated saU* 
by means of the Loreuz-Lorentz formula, and finds generally (j, , 
the latter quantity is about 3J% larger than the former. Tlie tru# 
ionic volumes are calculated from considerations based on the io. ■ 
refraction, and the following values for the cross-section of tl*' 
following ions obtained: dx 10®-H 1'65, Li 1'75, Na 1'93 K ‘) w 
Rb 2-62, Ag 2-74, Cs 2-93, T1 3-27. Mg 2’01, Zn 2-38, Cn 9 
Ca 2-43, Sr 2 62, Cd 270, Ba 3-00, Pb 3-46, F 1'39, Cl 274, Br 3 ij 
and I 370. From these values it is shown that the true ioui’ 
volume is not, like the apparent atomic volume, a periodic functio 
of the atomic weight. It is shown that the dispersion and con 
stitution are related; the author represents the dispersion bv 
and from these values it is shown that the dispersioi 
in the visible spectrum is practically independent of the nature 
of the cation, and consequently depends practically entirely on He 
anion. Measurements similar to the whole of the foregMng ajj 
recorded for the ultraviolet part of the spectrum. j' p g 

Band Spectrum of Barium Fluoride in the Electric Arc acd 
Line Spectrum of Barium from 7059—8200 A.U. Has) 
Georou {Ziitech. IFiss. Pholochtm., 1913, 12, 237 — 258), — The bmj 
spectrum was measured from photographs by a measuring niacliiiie 
The spectrum was produced by means of a Rowland concave 
grating C'34 metre radius of curvature and 20,000 lines jier inch. 
The incandescent vapour was obtained by filling hollow carbon' 
rods with powdered barium fluoride and feeding the me vitl 
2'5 amperes at 220 volts. In some cases, to avoid ihe carlion 
bands, the carbon electrodes were replaced by copper tclics. Ten 
visible bands are described, together with one in the inl’ra-ipd and 
one due to barium oxide. The line spectrum Of baiinm from 
7059 to 8200 is measured with the international normal. Disciiision 
of the previous work and results on this subject is i.’ivcii in Ik 
paper. J. F. S. 

Displacement of the Spectral Lines of Certain Metals 
Produced by the Presence of the Vapour of Another Metal 
Ksivm Burns (Compt. rmil., 1913, 156, 1976 — 1978). — The lines of 
the spectrum of barium or manganese, as obtained in the spertruin 
of an arc between iron electrodes containing tlieso metals as 
impurities, are found to have suffered a displacement, ,'is compared 
with the lines obtained from an arc between carbon electrodes 
which have been impregnated with salts of the metals. The same 
holds for cadmium in the presence of mercury, as, for example, 
when a quartz lamp containing a cadmium amalgam is used as tk 
source of light. 

This phenomenon may possibly account for the dilTeiTnces 
observed between the wave-lengths of lines in the sol.ar ami aie 
spectra. 
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It follows that it is not safe to take the wave-lengths of lines due 
to impurities as spectral standards. T. S. P. 

jiethod of Observing the Flame Spectra of Halogen Salts, 
g K, da C. Ahdeade {Proc. London Physical Soe., 1913, 26, 
230-234).— If metals such as copper, nickel, iron, etc., be held* in 
a bunsen flame containing chlorine, produced by leading the air 
supply through chloroform, characteristic colours are imparted to 
tie different zones of the flame. These colours are due to the 
chlorides of the metals which can exist in the flame undissociated 
in the presence of excess of chlorine. This method makes it com- 
paratively easy to observe the different ^missions which occur in 
tic different zones. The electrical migration of the vapour can 
also -he observed in such flames. All the chloride spectra have 
commou characteristics. Smithells (Phil. Trans., 1900, A, 193 , 
121 ) showed that the colour of lithium and strontium flames is 
destroyed by the presence of chlorine. In such cases the vapours 
are not electrically charged, whilst in the case of those metals which 
give coloured flames in the presence of chlorine the vapours are 
charged. Compound spectra were observed in some cases on intro- 
ducing wires into flames containing bromine or iodine vapour. 

J. F. S, 

Different Band Spectra of Mercury, Johannes Staek and 
Geokg Wendt (FAysikaf. ZtiUch., 1913, 14, 562— 566).— It is shown 
that there are at least three band spectra of mercury. The first 
is obtained in the positive light of a mercury lamp at a pressure 
of 1-10 mm. and a current of 10—30 milliamps. It consists of 
five bands, which have maxima at .\ 490 (t<i— 400 pp, 

A 350 fifi — 310 (1/1, 

A 2T0 p(i — 250 p/i, A 248 p/i, and A 234 /i/i. The second band 
spectrum is obtained in the positive light in hydrogen of 10 — 20 mm, 
pressure and a current of 12—20 milliamps. This consists of 
thirteen bands and of three other bauds of a quite different nature. 
\ third band spectrum is observed in the negative light, but 
details of this are reserved for a future publication. The author 
considers that the first spectrum is caused by the neutral system 
univalent mercury-ion-electron in the process of recombining to 
form a neutral atom. The second spectrum is probably due to an 
electron which is combining with hi- or ter-valent mercury ions. 
The third spectrum is regarded as being due to either a ter- or 
qiiadri valent mercury ion combining with an electron. J. F. S. 

Differentiation between the Mercury Lines ,\ 2536 7 and 
2345 5 A and the Mercury Bands A 2540 and A 2346 A. 
JonA.NNEs Stabk and Geoho Wendt {Physikal. Ztiisch., 1913, 14 , 
OB/— -568. Compare last abstract). — A comparison of the charao- 
enshes of the above-mentioned bands and lines is given, which 
enables tlie one to be identified in the presence or absence of the 

J. F. S. 

43-2 
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Normal System of Wave lengths in the Arc Spectrum ot 
Iron. F. Goos {Ziittc/i. wits. Phoiodiem., 1913, 12, 259 — 275).-_'ffij 
author points out that in determining the arc spectrum of iro„ 
second order, it is not sufficient to say that the arc was usiii« 
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current between 5 and 10 amperes, but every condition, 
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cufarly the pressure, must be characterised. Measurements „[ 
Fabry and Buisson, Eversheim, and rfund are quoted as showing 
differences which have arisen in the second order iron spectrum 
from differences in the arc. The normal third order for the iron bc 
spectrum is discussed. The influence of pressure on the width of 
lines and the sensitiveness of certain lines to changes in pressure ara 
discussed hy the author, and measurements are given. Suggestions 
are made for the determination of the normal third order for tie 
iron spectrum. S. 


Arc Spectrum of Platinum Measured on the International 
Normal. Eaicn Svuons (Zdtaclt. wist. Photoditm., 1913, 12, 

277 295). — The author has photographed and measured the arc 

spectrum of platinum; the measurements in the region 

5945 A 4282 were made on the international normal, and the 

regions below and above this on Buisson and Fabry s normal 
measurements. The measurements were made by means of a 
Rowland concave grating 6'4 metre radius of curvature and 20,000 
lines to the inch. The measurements in the region X 6o00-,\ 2500 
were made on the second order spectrum, whilst those above and 
below were made on the first order spectrum. The illummation was 
obtained by placing small pieces of platinum foil in tlie crater 
of a carbon arc fed by 5 'amperes at 220 volt direct current .1 
full list of the lines is given, ranging from X = ei 10 44 to --14419 
These values are compared with the measurements of Rowland 
and Tatnall, Exner and Haschek, and Kayscr. J. F. S. 


The Absorption of Water Vapour and New Residual Bay 
Groups in the Region of Long Wave lengths. HEixaicn 
Kubeks (Silxungsher K. Ahtd. Win. Btrlin, 1913, 28, 513-549. 
Compare A., 1910, ii, 172, 262).-Experiments are made on Re 
influence of water-vapour on the residual rays obtained by renexioc 
from four surfaces of rock salt, sylvine, and potassium bromide, 
is shown that water-vapour has a very marked influence on the 
energy distribution of the residual rays, and that existence of tn 
maxima in the energy curves of these substances is entirely due to 
the water-vapour in the atmosphere through which the rays pass, 
The mean wave-length is but slightly influenced by 
of water-vapour. The residual rays from silver « 

chloride, calomel, and silver bromide were examined, aiul sic 
to have mean wavelengths of 81'5/<, 91'0p, 98'8p, and W h 
respectively. The energy distribution 
also show peculiarities which must, from a study of the 
curves, be attributed to water vapour. Water v<ipo''r ^ 
strong absorption over the spectrum range 
specially strong absorption at !50(*, Afip, 79 h, and piciai) 
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and 103/1. Water vapour is particularly transmissive at 
47 u, 54/1, 62p, 75/1, 91p, aud U5/i. In the region 53/i — 113p 
nuaitz exhibits a strong dichroism in the sense that the residual 
fays are more strongly absorbed when the electric vector swings at 
rivlit angles to the axis than when the vector is parallel to the 
axis. J. F. a. 

The Absorption of Light by Inorganic Salts. IX. Solutions 
ofCoppoTi Nickel, and Cobalt Salts in Alcohol and Acetone. 
BoBERT A. Houston and A. H. Gray (l‘roc. Roy. Soc. Rdin., 1913, 
33 ^ 137 -146. Compare A., 1911, ii, 785, 78G; 1912, ii, 507).— 
The authors investigate the absorption spectra of the salts of nickel 
cobalt and copper salts in solution in acetone and alcohol. The 
measurements are made by means of a spectrophotometer, and 
afe all in the visible region. In many cases, particularly the 
nitrates, it was impossible to obtain the salts anhydrous owing to 
decomposition, and in other cases, that is, sulphates, the anhydrous 
salts were found to be insoluble in alcohol and acetone. In these 
cases the hydrated salts were used for measurement of the extinc- 
tion-coefficient, whilst in other cases the anhydrous salts were used. 
The general result is drawn from the measurements, that 'when 
copper, nickel, and cobalt salts are dissolved in acetone or alcohol 
their absorption is much greater, and at the same time more char- 
acteristic of the molecule than when they are dissolved in water. 
The addition of water to a solution of cobalt bromide in alcohol was 
next studied, and an attempt made to show that the change in 
colour of the solution is due to a balanced action ; 

CoBr,,-t rlljO — CoBr,,?^,©. 

The values of x do, it is true, in most cases approximate to 6, and 
consequently make it extremely likely that the colour change is 
brought about by the anhydrous salt changing into the hexahydrate. 

J. F. S. 

The Absorption of Light by Inorganic Salts. X. Bobkrt 
A, Houston and Charlks Cocurane (Rroc. Roy. Soc. Edin., 1913, 33, 
147 — 155 . Compare preceding abstract.). — Tlie present paper deals 
with four points arising out of previous papers. (1) Ewan (A., 1895, 
ii. 433 , 471) had pointed out that the molecular-coefficient of copper 
acetate varied with the wave-length in the same way as the 
molecular extinction-coefficients of other salts of copper, but its 
value was approximately two and a-half times the value of the 
latter. Curves showing the relationship between the sulphates and 
acetates of copper, nickel, and cobalt arc given, which show the 
abnormality of copper acetate. This is attributed to a difference 
in chemical constitution. (2) With respect to the colour of ions 
the authors show that the molecular cxunction-coefficient remains 
constant at low concentrations, and incre,a.ses a.symptotically as 
saturatior. is reached. The behaviour is entirely different from that 
of the molecular conductivity; consequently there is no connexion 
between the two quantities. The authors draw the conclusion, 
tueiefore, that ionisation has nothing whatever to do with the 
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colour changes of copper, nickel, cobalt and iron salts in solutid,, 
(3) It is shown from the shape of_ the curve for the extinction' 
coefficient of anhydrous cobalt chloride in acetone that the acetone 
doubtless combines with the cobalt chloride; and (4) the absorption 
of cobalt and nickel iodides had been previously shown to have very 
large absorptions approaching that of iodine. The results were 
redetermined and shown to vary wfth the age of the solution, 
Eventually it is shown that the two iodides break up in solution 
into iodine and oxyiodides of the formulae C 02 X 3 O and 
NiL,9Ni0,15H20 

respectively, thus explaining the high absorptive values of tho 
solutions, "f- h'- S, 


The Absorption of Light by Inorganic Salts. XI. Con 
elusion. Robert A. Houstos {Proc. Roy. Soc. Rdin., 1913, 33 ^ 
156—165. Compare preceding abstracto).~A theoretical paper in 
which the work published in the preceding papers is criticisej, 
together with the various theories of absorption. The author states 
that there is no spectroscopic evidence in favour of the tl.eory oi 
electrolytic dissociation, but there is some evidence against it 
which can, however, be surmounted by the assumption of hydrolysis, 
complex ions, hydration, etc. J. F. 8. 


Quantitative Investigation of the Absorption of the Ultra- 
violet Rays by Aliphatic Monamines, Diamines, Nitriles, 
Carbylamines, Amides, and Oximes. Jban Bielecki and Vk.tos 
Henri {Compi. rmd., 1913, 156, 1860— 1863).— The aiithnrs liavs 
studied the influence of the different groups containing nitrogen ia 
the above substances on the absorption of ultraviolet rays, the deter- 
minations being made in alcoholic solution. They arc led to the 
following conclusions; (1) In all the cases examined, absorption 
takes place in a regular manner, the value of the molecular absorp- 
tion constant increasing with diminishing wave-length of light up 
to A =2144; ( 2 ) absorption of ultraviolet rays by primary amines 
of the series increases with the value of ii. M’hen 

compared with the corresponding alcohols, the replacement of -OH 
by -NHo causes a considerable increase in absorption. The absorp 
tive poWer of the hydroxyl group is small, so that, for the alcohols, 
the influence of the alkyl group is the predominant factor The 
absorption of alcohols of the series increases with tte 

value of " n ” according to an exponential law. On the other baud, 
the influence of the amino-group in primary amines is very con 
siderable, and masks the absorption due to the alkyl group in such 
a manner that the relative variations of the absorption with regard 
to the value of “ n ” are small; (3) secondary and tertiary anunes 
resemble primary amines in their general behaviour; (4) ''I'™ “ 
hvdrocen atoms in ammonia are successively replaced by am 
groups of the formula C.Hj..,, a strongly marked ^crease 
absorption is noticed which follows an exponential law ; thii . lo 
,\ = 2389 the values of e are 0-66 for raethylamine, I’S for dimethy 
amine, and 15 8 for trimethylamine ; ( 6 ) the absorption cn ' 
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jjlivleiiedianiine resemble that of ammonia; (6) substances in 
which nitrogen is triply linked to carbon or is quinquevalent have 
little absorptive power; (7) the absorption of amides 
jesembles that of the corresponding acids. Substitution of the 
hydroxyl by the amino-group produces an increase in absorption, 
wliiclii however, is of relatively less importance than in the casesof 
jlcoliols and primary amines, since the absorption due to the acyl 
oroup is itself considerable; (8) the absorption of oximes is 

eater than that of amines, and substitution of the two atoms of 
livdrogen of the NH, group by alkyl radicles produces a very 
uiarked increase in absorptive power. H. W. 

Action of Radiations on a Mixture of Coloured Substances, 
p A, Danoeahd (Cmnpt. rervl., l‘JI3, 156, 1844— 1845).— It has been 
i)ve\'io"sly shown that only the rays actually absorbed are causative 
of the decolorisation of chlorophyll. When light is allowed to act 
0,1 a mixture of chlorophyll and pinaverdol, the latter is first 
decolorised at the first absorption band of the chlorophyll, later at 
its own absorption band ; in the absence of chlorophyll, pinaverdol 
is oiilv decolorised at its own absorption band, from which it follows 
that the latter is attacked and finally destroyed through the energy 
absorbed by the chlorophyll, and not by that absorbed by itself. 
Tlie experiments have been extended to a variety of coloured 
jiibstances, with the general result that radiations which are com- 
iiletcly inactive towards a pure substance are found to become 
active ill tlie presence of a second pigment. Since chlorophyll in the 
plant is accompanied by various yellow pigments, such as carotine 
nifl xaiithophyll. and decolorisation is complete at the bands I, II, 
III. and IV, it follows that these pigments are also attacked and 
ultimately decomposed through the energy absorbed by the chloro- 
phyll. H. W. 

Colorimetric Dilution Law. Abtiiur Ha^Izscu (AmirUen, 1913, 
398, 379 — 384). — Several examples have been given by the author 
of substances which attain a state of isomerism-equilibrium in 
solution and exhibit variations from Beer's Law. It is now stated 
that these abnormalities are due to the presence of traces of 
impurities in the solvent or in tho solute. Ethyl acetoacetate in 
very carefully purified hexane follows the law, although in ordinary 
iicxanc it exhibits abnormalities. Optical abnormality is shown 
by the colourless and the yellow modifications of ethyl dichloro- 
dihydroxyterephthalate in all solvent.s; this is due to an impurity 
ill the solute, because the more easily purifioil methyl ester obeys 
Beer s law in all solvents. Doubtless the same explanation accounts 
for the abnormal optical behaviour of the colourless and the yellow 
modifications of nitro-;^acetotoluididc. 

The variations of the chromoisomeric pyridine, quinoline, and 
acridine salts from the colorimetric dilution law can be explained 
hy the ionic hypothesis in the case of dissociating solvents ; a satis- 
factory explanation of the abnormalities in non-dissociating media 
cannot be given. C. S 
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Interference Phenomena of Pleoobroic Liquid Crystals in 
Convergent Polarised Xjight. Danibl VoblAnder and ]VI_ j. 
Huth (Ztitath. phyiikal. Chtm., 1913, 83, 723—727). — It ia shown 
from a study of the interference fipres of liquid crystals that 
they are analogous to uniaxial crystal plates cut at right angles to 
tho crystal axis. Mixtures of liquid crystals when examined under 
crossed nicols do not show the same Icolours in all four quadrants 
of the interference figure. This was noticed first with a mixture 
of p-cyanobenzylideneaminocinnamic active amyl ester and ^-cyana 
benzylideneanisidine. This behaviour is found in the case of all 
strongly pleochroic and circularly polarising liquid crystals. ^ 
number of coloured diagraras of interference figures are appended 
to the paper. J- P. S. 

Studies of the Processes Operative in Solutions. XXVIII, 
The Influence of Acids on the Rotatory Power of Cane Sugar, 
of Glucose, and of Fructose. Fekdesick P. Woeley {Proe. Moy. 
Soc., 1913, J, 88, 439— 443).— The author has studied the effpcj 
of adding heiizeuesulphouic acid in different dilutions to solutions 
of sucrose, de.xtrose, and laevulose with respect to the rotatory 
power. It is shown that the large alteration produced by the acid 
in the value of the ratio of the final to the initial rotation in experi- 
ments on the hydrolysis of sucrose can he completely and satisfac- 
torily explained by , the changes produced by the acid on the 
rotatory powers of the three sugars involved. J. F. S, 

Energy Changes during Photoohemical Reactions in Gases, 
III. Photochemical Deozonisation. Emil Wabbdrg (Sitiungskr 
K. Akad. irts*. Berlin, 1913, 644 — 669. Compare A., 1911, ii, 834; 
1912, ii, Sl.fi).' — The author has investigated the decomposition of 
ozone by light of known wave-length. Tlie ozone wa,s mixed with 
oxygen, nitrogen, and helium respectively. It is shown that the 
Einstein photochem^al equivalent law (Anti. Phytik, 1912, [iv], 
37, 832) holds for the cases examined. It is also shown that the 
specific pliotochemical deozonising is approximately twice as large 
in moist ozone-oxygen mixtures as in the corresponding dry 
mixtures. The spontaneous decomposition of ozone is increased by 
the presence of aqueous vapour. The photochemical action in con- 
centrated ozone-oxygen mixtures decreases with the intensity of the 
illumination. J. F. S. 

Photochemical Decomposition of Solutions of Oxalic Acid 
in Presence of Uranyl Nitrate. Mahcel Boll [Conipt. rend., 1913, 
166, 1891— 1894).— It has been shown previously (Fay, A., 1896, 
i, 464) that oxalic acid is decomposed by uranyl nitrate in presence 
of light, and that the nitrate is unchanged at the end of the 
reactions. The author finds that the acid is oxidised to carbon 
dioxide. Examined by the method already described (this vol., ii, 
171, 265) and the change being measured by conductivity deter- 
minations, the reaction was found to be unimolecular, and this wss 
confirmed by determinations of the initial velocity of reaction. It 
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uranyl nitrate takes any part in the reaction, it must therefore be 
jj. formed as quickly as it is decomposed. The coefficient of absorp- 
tion of llgkt for the mixture is practically the sum of those of the 
two components, and the energy absorbed is inferior to that 
renuired by Einstein’s rule {J. Phy,., [v], 3, 277). In this and 
tiie case examined by Henn and Wurmser (this vol., ii, 111) 
syiitems of false equilibrium are concerned, in which a spontaneous 
reaction proceeds feebly and is accelerated by light. T. A. H. 

Photocatalysis. Marc Landau (Compt. rmJ., 191.?, 156, 
1894—1896. Compare preceding abstract).— The decomposition of 
gj-elic acid by uranium and its compounds has been investigated, 
and shown not to be parallel with the radioactivity of the sub- 
stances used. The lightest and heaviest metal of each of six groups 
of the periodic table (I, II, III, VI, VII, VIII) were also tried in 
the form of nitrates, and of these only chromium and uranium 
(group VI) proved to be active, uranium being three times as active 
as chromium. A mercury lamp was used as the source of light. 

T. A. H. 

Quantitative Investigation of the Action of Monochromatic 
Ultra-violet Raya on Amylase. A. Chauchard and Mme. 
CHAUCnABD (Compt. rend., 1913, 156, 1858— 1860). -Two methods 
have been employed in the study of the effect of variation in the 
wave-length of the ultraviolet light employed on the rate of 
destruction of amylase. In the first of these, the source of light is 
the spark passing between cadmium electrodes. The light is filtered 
by suitable screens and allowed to traverse the solution of amylase, 
when it is found that the rays a=2469, 2300, and 2195 are more 
active than those of greater wave-length. In the second series the 
light from a spark passing between magnesium, cadmium, or zinc 
poles is resolved by two quartz prisms, and the individual rays are 
allowed to act on the amylase solution. The amount of decom- 
position is found to increase as the wave-length of the light 
employed decreases. 

By a comparison of these results with the absorption of the 
different rays by the amylase solution, the authors are led to the 
conclusions that; (i) the photochemical .-iction of ultraviolet rays 
on a solution of amylase is proportional to the absorption of these 
rays by the solution, and (ii) an amount of radiant energy sufficient 
to raise the temperature of the solution through only | degree is 
capable of bringing about the destruction of of the amvlase. 

H. W. 

Inght-Reactions Observable in the Cardioid Ultramicro- 
scope. WiLHELH Biitz (ZtUsdi. Chtm. Ind. KolJoid., 191.3, 12, 
396 299). — The author records a number of reactions which take 
place in the strong illumination of tho cardioid ultrajnicroscope 
(compare Siedentopf, A., 1910, ii, 289). It is shown that a drop 
° disulphide solution of sulphur precipitates amorphous 

sulphur in two to five minutes, and that Fehling solution rapidly 
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changes from blue to green, yellow, and finaJJv red. Sodium nit 
prusside quickly shows the presence of rapidly-moving submicrj” 
the nature of which is unknown, but the author considers tli't 
they are not substances of the iron cyanide groups, since Uiey 
red in colour. A mixture of mercurous chloride and ammoiiijj, 
oxalate on illumination with white ojr blue light rapidly shows the 
formation of feathery crystal-aggregates. Dichromated gelmiJ, 
malachite-green, and uranin all show rapid formation of submicrons 
indicating that a chemical change has been induced by the light ’ 

J- P. d 

Biochemical Catalysis of a Lummescent Oxidation, .inrj, 
ViLLE and EucfesE Dehbien (Ccmpl. rsnd., 1913, 156, 2021—2022) 
—It has been known for some years that the atmospheric o-viclation 
of lophine in solution in alcoholic potassium hydroxide is aocoiii- 
panied by luminescence (Badziszewski, A., 1881, 488). Luniines. 
cence ij a much more marked degree is observed if the same 
quantity of lophine in alcoholic solution is treated witli a miid] 
smaller qu-intity of sodium hydroxide, some dilute hydrogen 
peroxide, and a little liaematin solution. The peroxyduse character 
on which the effect of the haematin depends can ho also supplied 
by kemin or a little diluted blood. A similar himinescciico can be 
observed during oxidation in pyridine solution, but in this case 
tartaric .acid must be present, and the effect is produced only bv 
hrematin and hoemin. . D. F. T, 

The Equivalence of Ionisation and Chemical Action under 
the Influence of o-Bajs. Samuel C. Lihd (is Hetdi-um, 1DI3, 10, 
174). — In the previous paper (tW., 1913, 9, 426) the valiios given for 
the total number of ions furnished by the a-particle should have 
referred to pairs of ions. This correction docs not affect the general 
conclusions, but necessitates a modification in tlie inorhaiiism 
proposed for the formation of ozone in that four ions instead of 
two are required per molecule of ozone. F. S, 

The Passage of /S Bays Through Matter. J. (irocLr vos 
JoNGENEELD (fhyaikal. Ztittch., 1913, 14, 507— 514).— .Mp.cMUcmeiiia 
of the absorption-coefficient /i of the /3-rays of uraninm-.t liave been 
made for a number of new materials (iridium, tantalum, aiitimoiiy, 
cadmium, rhodium, sulphur, and sodium), and the results are con 
sidered from the point of view of Schmidt's theory of absorption. 
A number of mixtures and compounds were also studi' d. Compari 
son is made between the observed and calculated values of (p'fl),. 
the initial value of the absorptioneoefficlent divided by tbe densiiv, 
for alloys of lead and tin, mixtures of powdered metals, the halogen 
salts of potassium, and the sulphates of the alkaline-eartli elements. 

Some Bxperimenta to Detect |8 Bays from Radiunui 
Walter Makower and Stdeey Kuss iProc . PhytienJ .w., ' 

253— 255). —Since when an atom of radium-*! disintegrates., m 
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, , of radium-S formed carries a single positive charge, and the 
* particle expelled carries two positive charges, it must he supposed 
that three negative electrons are also expelled. Attempts to detect 
fl radiation from radium-A were made by two methods without 
success. The curve of the rise of B-rays from pure radium emana- 
with tifflfi) through a thickness of material only just sufficient 
to absorb the a-rays of radium.C', agreed with the theoretical curve 
calculated on the assumption that radium-A gives no j8-rays. The 
jpamietic spectrum of the d-rays from a bare wire covered with 
ladiuin-.'l , by exposing it for five minutes to the emanation, showed 
only the known ^-rays due to radium-B. Possibly negative electrons 
p,ay he expelled as 2-ray8 which would escape detection by these 
methods. F. S. 

Origin of Penetrating Rays. Viktor F. Hess {Phynkal ZtiUch., 
1913 , 14, 610 617). Tho author, making use of ionisation experi- 
ments at a height of 5350 metres and other controlling experiments 
ll'lit/fiknl. Zeifsuli; 1912, 13, 1084), develops a theory of the very 
Lictrating atmospheric rays. It is shown that at a height of above 
1000 metres, the penetrating rays operative at the earth’s surface 
are inoperative. The measurements were made by means of a Wulf 
apparatus, and a formula is developed wliich gives the quantity of 
',-ravs emanating from the radium-C particles in the air. Special 
e.'jperiments were made with a radium standard, which enables 
conclusions to be drawn with respect to the quantity of radiura-C 
mid emanation in the air. The value obtained is between 
1 ' 6 — l'9xl0-‘« Curie per c.c., whereas the quantity present at 
the earth surface is about 1 /20th of this amount. Since the concen- 
tration of the emanation in the air cannot lie more than that at 
the surface, it follows that the radium-C particles in the air are 
responsible for only l/20th of the penetrating rays. Consequently 
it follows that a very large portion of the penetrating rays are 
lot caused by the known radioactive substances on the earth's 
urface or in the atmosphere. J. F. S. 

A Cathode-ray Vacuum Furnace. Erich Tieok (B<r., 1913, 
16, 2229 — 2233). — A description of a furnace which is so arranged 
hat the cathode rays fall directly on a crucible containing the 
iibstance to he investigated. Full dimensions are given, since it 
'.as only with these particular dimensions that success was attained. 

Iron, nickel, chromium, platinum, tantalum, boron, etc., were 
'oadily melted in the furnace. Calcium carbide was dissociated at 
lie temperatures produced, giving metallic calcium, T. S. P. 

Secondary Rays from Canal Raya. Hans Baerwaid (dim. 
^■hjsik, 1913, [iv], 41, 643 — 669). — Using an aluminium electrode in 
ivdrogcii, the author arrives at the following conclusions : (1) That 
vith increasing velocity of the primary rays the velocity of all 
iecomlary rays is increased to a definite maximum velocity. (2) The 
fuanlity of the secondary radiation is proportional to the intensity 
the primary radiation. (3) The velocity of the free secondary 
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electrons is independent of the intensity of the primary (juj, 
rays. (4) The ability of hydrogen canal rays to produce seconijjj 
radiation demands a minimum potential of 900 volts. (5) At 
highest discharge potentials, 95% of the secondary radiation l,as 
velocity of less than that corresponding with 10 volts. (6) A higliej 
velocity of the primary ray particles corresponds with a highej 
velocity of the secondary electrons. A series of experiments 
made in air and hydrogen with the metals iron, copper, zinc, silver 
platinum, gold, and lead, and a further series in hydrogen alonj 
with carbon, magnesium, sulphur, calcium, thallium, bismntl 
uranium, and copper oxide, and in this connexion it is shown that 
the influence of the primary radiation on the velocity distriljutiE,, 
of the secondary radiation at a definite discharge potential de])cii[ls 
on the atomic weight, and not on the chemical characteristics of the 
metal, and, further, that the influerice of the primary radiation on 
the quantity of the secondary radiation does not depend on the 
atomic weight or the chemical character of the metal, but on the 
number of particles in unit volume composing the ray. The nature 
of the metal on which the canal rays strike, is without influence 
on the velocity and quantity of the secondary radiation. J. p, g 


Bending of Rubidium Rays in a Magnetic Field, Kaiu, 
Bbrgwitz {Physikdl. Ztilsch,, 1913, 14, 655 — 658). — It is shown ihnt 
the radiation from rubidium consists of 3-rays. The velocity of 
these rays approximates to 1’85 x 10'** cm. per sec. J. F, g, 


Energy Required to Ionise an Atom. E. T. Beatty (Pk\l. Jfaj,, 
1913, [vi], 26, 183— 186).— The author deduces an expression for 
calculating the energy required to remove an electron from an 
atom; for helium the expression has the form 3'e = l-5 . r'/r;, where 
E is the energy required, 2« is the central positive charge of the 
helium atom, and a is the radius at the end of which the electrons 
are situated. Values of E are calculated for helium, neon, and 
argon, and they are very near the values experimentally determined 
by Franck and Hertz (this vol., ii, 174). J. F. S. 


Ionisation Potential in Gases. R. T. Beatty {Phjsikal. ZM, 
1913 , 14, 622 ).— The energy required to remove an electron from 
an atom is worked out by the author. A series of figures denoting 
the molecular radius and the observed and calculated i.il.l. 
required to effect the separation of atom and electron in the case of 
the inactive gases is given. J- ’ 


The Spontaneous Ionisation of the Air in a Closed Vessel. 
J. J. Bet {L. Radium, 1913, 10, 137-141).-Contrary to he 
experience of other workers, but in conformity with those of Fatte - 
son (A., 1903, ii, 194), the spontaneous ionisation in a Inige less 
was found to be nearly proportional to the pressure for preji > 
below 15 cm. of mercury, and to be nearly indcpenden 
pressure above 30 cm. of mercury. The closed vessel Q , 
drical brass receptacle of 13 litres capacity, thickly co 
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. jje with solder, and giving a production of about 100 ions per 

ner second. The exact form of the curve connecting ionisation 
'^ th pressure revealed an ill-defined maximum of ionisation at 
"l out hO cm. of mercury. The curve is easily explained as being 
f riiied by the superposition of two radiations, the one very easily 
bsorbed producing most of the ionisation at low pressures and tjie 
\her very penetrating, producing ionisation small at low pressure, 

? ^ increasing proportionately to the pressure. 

° The spontaneous fluctuations of the ionisation current in the 
■hamher, the effect of dust, and of the presence of radium emana- 
tion initially in the air were also studied. p. S. 

Recombination of Iona Prodacad by Sontgen Rays in Qasee 
and Vapours. H. Thihkili, {Proc. Roy. Roe., 19 1 3, 88, jf, 477—494). 
—Kxperiraents are described on the recombination of ions in air, 
carbon dioxide, carbon monoxide, sulphur dioxide, and nitrous 
oxide The measurements were made at 15° under varying condi- 
tions of pressure, electric field, and intensity of ionisation. The 
experiments were rendered uniform by producing the ionisation by 
means of a single flash from a Rdutgen ray bulb. The experiments 
show that recombination takes place according to the expression 
when both ions are present in equal concentrations, 
or generally dn^ldi= -an^n., = dn^jdi, in which n, and repre- 
sent the number of positive and negative ions respectively, t is the 
time and a the coefficient of recombination. The coefficient of 
recombination varies with the pressure, and throughout a consider- 
able range of pressure is proportional to- the pressure. J. F. S. 

Measurement of the Valency of Ions in Gasea. P. L.^koevin 
(It Radium, 1913, 10, 113 — 118). — The theory is discussed of a 
method for determining KjD, the ratio of the mobility to the 
coefficient of diffusion of gaseous ions, with the object of deter- 
mining the valency of the ions. The gas between two parallel 
metal plates, placed very near together, is ionised by an exterior 
radiation traversing the gas normally to the surface of the plates. 
The productiou of ions iu the volume of the gas may be considered 
uniform, provided that the distance between the plates is of the 
same order as the average path of the secondary rays in the gas, 
which is fulfilled even in the case of -Y-rays when the thickness of 
the gaseous layer is of the order of a millimetre. In these condi- 
tions the permanent regime which establishes itself between the 
plates is determined, in the first place, by the loss of ions by 
diffusion rather than by recombination, and the quotients KID 
and K'jD' for positive and negative ions can be determined by 
following the variation of current with the difference of potentisJ 
established between the plates. Expressions for the variation of 
current with potential are worked out to the first and second degree 
of approximation, and obtained in a form such as to admit of the 
experimental determination of the valency of the ions. P. S. 

Researches on the Valency of Ions in Gasea Edooaed 
Salus (Le Radium, 1913, 10, 119 — 123). — Langevin’s method of 
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determining KjD has been put into practice, using the S rayjQj 
7 mg. of a radium salt. The comparison of the curves obtainjj] 
representing current and voltage, with those theoretically 
expected for the case of univalent ions, for thicknesses of air ranmi,, 
from 2'7 to 0'3 mm., gave values for Kj}), for different portl/ 
o{ the curve, from I'O to T23x 10*, whereas, if any ions of 
valency had been present, the effect would have been to iiicrcajj 
the value beyond 1'23 x 10*, the value theoretically to be e.';pecy 
for univalent ions. The results bear out those of Millikan and of 
Franck and Westphal. p. g 

The Magnetic Separation of Ions Enaitted by the Sparfc 
in a Barefled Gas. Aooosto Eiohi (£« Radium, 1913^ Iq 
134 — 136). — At one end of a tube are two electrodes connected with 
an influence machine, furnishing about 0’3 milliampere, two coj. 
densers of capacity about 37,620 K.S.U., and a spark-gap of frou 
2 to 4 mm. between brass balls 5 cm. diameter. The tube, is 
exhausted to 0 04 mm. pressure, and a magnetic field established 
across it to deviate the positive and negative ions produced by the 
spark iu the tube to two electrodes suitably placed. Under these 
circumstances, a current passes between the electrodes, reaching a 
maximum of about 30 micro-amperes as the strength of tlie magnetic 
field is increased. The effect is somewhat analogous to tlie Hall 
effect, the rarefied gas replacing the metallic plate. Using an induc- 
tion coil instead of an influence machine, the current may be 
increased tea or twenty times, and an ordinary galvaiiornetcv ot 
medium sensitiveness used to demonstrate them. F. g. 


The Ionisation of Liquid Dielectrics by the Radium Emans 
tion. Georoe Jaffe {Le /fin/mni, (1913, 10, 126 — 134. C'onipate 
Abstr., 1910, ii, 481). — The ionisation produced by the cmanatim 
of radium in carefully purified hc.xane, carbon tetraclilorids, aud 
carbon disulphide has been studied iu a glass condenser, .U 
unknown quantity of emanation was introduced into the liquid, and 
the current for various potentials measured; an unknown fraction 
of the emanation was withdrawn by an air stream, and its quantity 
measured in an air condenser; the current in the liquid was again 
measured, and the difference between the two currents tlnis found 


for a known quantity of emanation. The currents so observed were 
very small, and for the o-rays were only of the order of one 
thousandth of that produced by the emanation in air. The effects 
due to the a- and ^ rays of the several products were separated, and 
the effects due to the jS-rays were of the order ot onoteiitb of that 
produced in air. Tables are given showing the number of ions 
produced per second per curie in tho three liquids by the mays 
of radium-.l and radium-(7, and by the 6-rays of radiuiu-S and 
radium-G. The results are compared mathematically, and .shown 
to loe in agreement with what is to be expected from the tlieorv of 
columnar ionisation .applied to liquids. The only essential differ- 
ence between ionisation in liquids and in gases is regarded as being 
that in tl-.o former only an insignificant fraction of the ions fonned 
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escape recombination in the columns in which they are produced, 
Ijiit this part, in spite of the great density of the ions in the 
colainns in liquids, obeys the same laws of mobility, recombination, 
and diilusion as are valid for ions in gases. F. S. 

Toe Fractional Adsorption of Radium-Barium Salts, and 
tlie Fractional Electro-dialysis of the Adsorption CompourSa 
thus Obtained. Erich Eblisb (AftyAjA Inter. Cong. App. Chem., 1912, 
2 91' — 93). — An extension of the method previously described (A., 
1911, ii. 95^) ^ colloids indicates that they do not all show 
a like selective adsorption towards radium salts, and also that the 
adsorption depends on the nature of the radium salt used. Of the 
colloids investigated, manganese dioxide hydrate shows marked 
adsorptive power for nearly all radium salts; basic ferric carbonate 
acts similarly towards radium carbonate, so that when a solution 
containing radium salts and an excess of ferric salt is precipitated 
with sodium carbonate, all the radium is carried down with the 
iron precipitate. If this precipitate is then dissolved in the 
necessary amount of dilute hydrochloric acid to give the colloidal 
sol, Fe(OH)oCl, and the sol dialysed, the radium salts can be 
separated; barium salts, if present, pass through the dialyser at 
a different rate from the radium salts, and thus fractionation can 
be brought about. The dialysis can be accelerated, in an obvious 
manner, by electrolysis, the phenomenon of electro-cataphoresis 
often aiding the process. 

Tlie adsorption compounds with manganese dioxide and silicic 
acid gels may be submitted directly to dialysis or electrodialysis, 
without being first brought into the so! condition. T. S. P. 

The Solubility of the Active Deposit of Radium. Eva 
R.rMsrem' (ie Radium, 1913, 10. 159 — 16.5).— Plates were exposed to 
dried radium emanation overnight, without application of an 
electric fietd, and the activity two hours after removal compared 
with that remaining after treating a certain lime with a solvent. 
From the curves the loss of activity of both radium-/! and -C could 
be se|)arately deduced. Glass surfaces give better and more regular 
results than those of gold and platinum. Only about one-half 
(mean 0 ' 52 ) of the active deposit on a glass surface is readily 
dissolved; the other half is not dissolved at all on boiling with acid, 
but with gold and platinum the soluble part amounts to GO— 70%. 
This is explained by the recoil of the radium-/! particle in its 
formation from radium-.l, driving it into the surface. For radium-R 
deposited on a plate by projection from .a radium-.l surface the 
"'hole is soluble. 

The measurements of solubility were carried out with two similar 
plates, one of which was subjected to standard treatment, the same 
m all cases. Radium-G is soluble in the common acids, less so in 
^Ikaline liquids and in water, and very little in organic solvents. 
nadium-B dissolves more quickly than radium-G in water and 
acids, especially when dilute, less quickly in alkaline liquids, 
and very little in organic solvents. Radium-.l is more soluble than 
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radium-5 and -G, and dissolves even in organic solvents, especijH- 
carbou disulphide, which confirms its position in the sulphur family 
of elements. The speed of solution increases with the temperatu/j 
of the solvent, and Arrhenius’s formula applies approximately, p, 
was found by depositing the active material on plates of gold 
platinum previously saturated electrolytically with hydrogen and 
oxygen that oxygen enormously diminishes the solubility, especially 
of radium-(7, whilst hydrogen diminishes the relative speed of 
solution of radium-4. The influence of oxygen on solubility is 
analogous to that on volatility. F. S, 

Position of the Radioactive Elements in the Periodic 
System. Kasimib Fajans (Z« Radium, 1913, 10, 171— 174),— Owi„j 
to the discovery of a short-lived product of uranium-Z, caPjd 
uranium-Xy (Fajans and Gohring, Naturwiisenschaften, 1913, 1, 
339) of half period 11 miuutes, the only remaining possibility as 
regards the origin of actinium is that it comes from a D-ray change 
of radium, and the atomic weight of actinium will then bo equal to 
that of radium. On this assumption, the following generalisation 
holds. The a-ray-giving members of a non-separable group of 
elements have longer periods of life according as their atomic weight 
is higher For the fl-ray-giving members the reverse is the case, 
For the a-ray rule radium-F is an exception. For the fl-ray rule 
actinium-5 and -X are exceptions. This point of view explains the 
small content of lead in thorium minerals, free from uraninn, 
because the end-product of thorium in the lead place in the perioJit 
table, with atomic weight 208'4, ought to have a shorter period 
of life than radium-(? (lead), atomic weight 206-5, although longer 
than that of radium-5, atomic weight 210-5. P. S, 

Activity of Subsoil and Atmospheric Air in November and 
December 1912. Jose MuSoz del Castillo and Joss 
Febxamdez {Anal. Quita. Fi>., 1913, 11, 294 307). It is suggested 
that probably the activity of the sub-soil may be related to the 
pressure and temperature, but it is not influenced by the wind, 
Up to O-o metre depth the activity of the air and of the sub-soil 
appear to be related. Below 2 metres this activity increases w-iti 
the depth, and the activity is greater in firm than in loose soil. 

G. D. 1. 


Relation between the Limiting Values of the Molecular 
Conductivity and Internal Friction in Non-aqueous and 
Aqueous Solutions. Paul Walden (BvM. Acad. &'ci. fit. PUm- 
bourg, 1913, 559— 582).— In order to investigate the extent to which 
the law \x)-Vx} ^constant (see A., 1906, ii, 335; 1912, ii, 23) is 
applicable, the author has examined the following cases. 

(1) Tetramethylammonium iodide in, benzyl cyanide. (2) letra- 
amylammonium iodide in methyl and ethyl alcohols, acetoni rie, 
ethyl cyanoacetate, and. acetone; with ethyl alcohol, " 

0-524, whilst with the other four solvents tEe values he within 
limiU 0-562 and 0 567. These results show that, in the soivcntj 
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employed, the above salt containing the complex cation, N(aH,,),, 
behaves in exactly the same way as potassium iodide, only the 
absolute value of the product changing from salt to salt; thus, the 
four homologous tetralkylammomum iodides give the values- 
methyl, 0-745; ethyl. 0-700 ; propyl, 0-624; amyl, 0-557. It is found 
also that, )f_/ 13 the molecular volume of a large ion, the laav 
Ass •»ao - ^K = con3t. holds for different salts of a homologous 
series, independently of the solvent (see Herzog, A., 1911 ii 23) 

(3) Piperidine picrate in water, propionitrile, ’acetone,’ furfur- 
aldehyde, ethyl cyanoacetate, nitromethane, acetylacetone, benzo- 
„iti-ile, methyl thiocyanate, methyl and ethyl alcohols and aceto- 
nitrile. With all these solvents except ethyl alcohol, the differences 
from the mean value of 0-632 are less than ±2%. Although funda- 
iiientally different in their chemical relations, piperidine picrate 
and tetrapropylaramonium iodide differ little in molecular weight, 
number of atoms in the molecule, and value of the product 
.tjo ■ >;» i ‘*1C conclusion is therciore dra-wii that, also with organic 
solvents, th^ sum of the velocities of migration or the molecular 
conductivity depends principally on the number of atoms composing 
the salt. 

(4) Triamylaniine picrate in ethyl and methyl alcohols, water, 

ethyl cy.inoacetate, acetonitrile, and nitrobenzene. In this case 
^10 - ■'lo. the^valucs for tetra-amylammonium iodide 

and sodium iodide being 0-557 and O uaG respectively. ’The fact that 
the simple cation, Na', exhibits the same velocity of migration as 
the complex one, N(C 3 H,,) 4 ‘, is understandable only if the former 
is surrounded by an extensive atmosphere of molecules of the 
solvent. 

(5) The values of Aqq.iijo for tetramethylammonium nitrate in 
acetonitrile (0-759), methyl alcohol (0-753), iiitronietliane (0-774), 
and ethyl cyanoacetate (0-758), and (6) those for tetramethyl- 
amnioiiium thiocyanate in acetone (0-755), acetonitrile (0-769), 
methyl alcohol (0-770), and ethyl cyanoacetate (0 775) are given in 
braokets. 

Hence, if the value of the product A » . for a given salt in an 
efficient and readily accessible solvent of considerable ionising 
power i? known, the value of the limiting molecular conductivity 
for the same salt in a second solvent can be calculated from the 
expression : 

^ o ■ 1 ? « Iv'op = '■on^t. ■'>,* ^ . 

Such a method of calculating is of value in determining the 
degree of dissociation at any dilution, r(-y = .\V/.\';,; ), either of 
slightly dissociated salts or of good electrolytes in solvents of low 
ionising power. ’ T H. P 


Electrical Bmisaivity and Disintegration of Hot Metals. 
John A. Hasker and Gsoroe W. C. 'K\rs(Proc. Roy. Soc., 1913, A, 88, 
Compare A.^ 1912, ii, 525),— The authors describe experi- 
nients on the metals platinum, iridium, iron, tantalum, copper, 
nickel, and brass. The metals were heated by aii alternating current, 
and no potential was applied ; the experiments were carried out in 
VOL. CIV. ii, 44 
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nitrogen at low pressures. It is shown that the emission of positijj 
electricity occurs at temperatures from 1000° to 1400°. For 
which melt within this range, a sudden and marked increase ij 
the positive current often occurred at the melting point, due pro],, 
ably to a sudden release of occluded gas. The presence of oxygen 
augments the positive current. higher temperatures negating 
electricity predominates, and increases rapidly with the tempetj. 
ture. The negative current attained with iridium at the ineltito 
point was 80 milliamps., with tantalum at 1670°, 220 reicroamps 
with iron at the melting point, 90 microamps. In the case cl carboii 
in air at 760 Anm. an ionisation current of amps, was obtained 
The negative current at moderate pressures appears to ho largely 
increased if the conditions are such that considerable "sputtering'’ 
of the metal occurs. The negative currents are probably a conse- 
quence of chemical action between the metal and the suiroimding 
gas. Carbon becomes plastic in the neighbourhood of 2500°, and 
readily sublimes at the same temperature. ,1. p, g 


New Processes for the Production of Electricity which 
Explain Some Bioelectrical Phenomena. II. Eeinhari) Bei;tjeb 
{^ntsuh. Elekircehtm, 1913, 19 , 467—477. Compare this vol., ii, 
468).— A continuation of the work published in part I (Jcc. eit). 
Experiments are described which show that at the surface of 
salicvlaldehyde and aqueous salt solutions, potential differences 
exist which vary reversibly with the concentration in tho same vsy, 
no matter whicli salt is in the aqueous solution. This is as was tote 
expected from the theory deduced previously Qoc. cil.). Equally 
concentrated solutions of different cations give large, altliongli 
different, potential differences. It is shown how the potential 
difference of cells containing several such single potential difference! 
may be calculated from thermodynamical considerations. It is 
shown that both the strength and concentration of the arid in tie 
non-aqueous phase influence the dimensions of the potential varia- 
tions with concentration change. The addition of nonelectrolytes, 
such as sugar, which are soluble only in the aqueous pluve, do not 
affect the potential difference, but the addition of substances, like 
alcohol and ether, which are soluble in both phases, and thereby 
change the distribution-coefficient of the salts, cause a change in tic 
potential difference, and this is the same as that observed for plant 
membranes. Finally, measurements were carried cut with basic 
substances insoluble in water; these substances give rise to K. ill's 
which change in the opposite direction to that obser ved for acidic 
substances, that is, there is a reversibility for the anion. Tbe/.’.l/.ff. 
in these eases is analogous to the E.M.F. obtained for acidic 
eubstances, and can be treated by the mathematical expressions 
given in the earlier paper (Joe. eit.). J- ^ 


[Measurement of PolarisstioD PotentialJ David EKinnKSTm 
(Ztilsch. Elekiroehem., 1913, 19 , 518-620).— The author sho.s W 
in his measurements on polarisation potentials (A.. 1912. ih 
an error wa.s introduced by measuring this with a hydrogen eec 
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trode. The value thua obtaiued gave the sum of two potentials, 
natuely, that of the polarisation and that of the polarising^current 
It is shown that by using the Haber-Luggins capillary method quite 
different values are obtained, and these represent the true values 

J. F. s! 

Theory of Chemical Polarieation of Reversible Electrodes 
Anodic Behaviour of Mercury, Copper, and Silver Copper 
Alloys. David Reich isstbik {Zeitach. Jiltktroehem., 1913 19 

520-^530. Compare preceding abstract).— The author puts forward 
an hypothesis which considers the positive and negative polarisa- 
tions as similar and comparable prqcessfes. The reasons for the 
deposition of alloys on the cathode in electrolysis are developed, 
and the solution of an anode alloy is treated as a special case of 
negative depolarisation. The second part of the paper is experi- 
mental, and deals with the polarisation of the electrodes Cu | CuSO^, 
CuHgjCuSO^, and CuAglCuS 04 , in the presence of sulphuric acid 
of various concentrations. The current density potential curve and 
the time potential curves of these elements are determined. 

J. F. S. 

Influence of the Additioa of Free Sulphuric Acid and its 
Neutral Salts on the Cathodic Polarisation of the Cu [ CuSO 
Electrode. David Reichinstein and A. Zieren (ZeiUcl FAnklrothtm*, 
1913, 19, 530—534. Compare preceding abstracts).— It is shown 
that the cathodic polarisation of a CajCuSO^ electrode gives an 
entirely different current density potential curve when a measure- 
able quantity of hydrogen ions are present. The addition of free 
sulphuric acid or neutral sulphates [KjSO^, MgSO^, ZnSO,, NajSQ^, 
and (NHj),SO.,] brings about a considerable increase in the polarisa- 
tion. The nature of the currenbdensity concentration curve leads 
to the conclusion that the addition of the sulphates brings about 
a decrease of the Cu" ion concentration in the electrolyte, and the 
slow reaction, on which the chemical polarisation depends, consists 
in the reduction of the Cu" ions by a cathodically produced reduc 
ing agent, and not in the slow production of Cu" ions from the 
undissociated copper sulphate in the solution. J. F. S. 

Minimum Potential of Electrolytic Valves in the [Direction 
of the Current]. GCntdeb Schulze {Ann. Fhynle, 19lk 41, [iv] 
593— 608._ Compare A., 1907, ii, 842; 1908, ‘ii, 350, 560, 658; 
1909, ii, 371). — Electrolytic valves arc shown to prevent the pa.ssage 
of current in the direction of flow as long as the applied potential 
does not reach a given minimum value. The size of the minimum 
potential depends on the metal of which the valve is made, the 
thickness of the gas layer on the metal, and the nature of the 
electrolyte. The minimum potential of tantalum is 1-51 times that 
p aluminium when both meials have been prepared at the same 
potential. The minimum potential increases slightly with the 
preparation potential and the thickness of the active layer. The 
piimmuiii potential Increases about 7% when the ionic concentration 

44—2 
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of the electrolyte is decreased by one-half. In 0'2iV-solutions of 
nitrates, iafter preparation of the valves by a dir^t current of 
85 volts, the minimum potential of tantalum for alkali cations is 
about 10 volts, and for most other cations aboi^ 30 volts. T),( 
minimum potential for H ions is particularly high, 46 3 volts. Of 
tlife anions the aluminate anion A 102 'lhas an abnormally low minf. 
mum potential, 4'3 volts, and the Cl' and NO 3 ' ions relatively hig], 
values, namely, 18'2 and IM volte for O'OSiV-solutions cf the 
sodium salts. Tables of values for a large number of anions and 
cations, witli and without addition of other substances, are given 
in the paper. S, 

Normal and Liquid Potentials in Non-aqueous Solutions. 
Correction. N. Isqaeischkv (ZtUtch. BUldrodutm., 1913, 19, 491)- 
Correction to the author’s paper (A., 1912, ii, 729). The value of 
Ek for silver in methyl-alcoholic solution is shown to be 0'9100 volts 
instead of the lower figure published previously. ,1. F, S. 

Electrooapillary Phenomena at the Surface [of Contactl of 
Immiscible Liquids. P. Kandidov {Zdtsck phyiikal. Chm., 1913, 
33, 587- -591). — The author has determined the relationship whicli 
exiks between the capillarity of two liquids to wliich definite but 
variable potentials are applied. The apparatus is a modified Lipp. 
mann eleetrometer, having three limbs; this contains one of the 
liquids ; the other is contained in a capillary tube which dips into 
the central limb. Electrodes are introduced into the two liquids 
so that they are as near as is possible to the surface of separation. 
The liquids use<l in the experiments were ether and a 5% solution of 
uranium nitrate in water. The potentials applied varied from 1 to 
OQ volts. It is shown that with increasing potential difference the 
surface tension increases to what is apparently a limiting value at 
about 12 volts. J- 


Passivity of Metals and its Dependence on the Solvent. 
N. IsoARiscHEV (ZtiUeh. Khktrochem., 1913, 19, 491 498).--Tha 
author has studied the conditions under which the metals niclel. 
cobalt iron, cadmium, coppier. and zinc become passive m alcohol 
solutions and also in water solutions. The process is followed bj 
means of E.M.F. moasurements. The E.M.F. of nickel against a 
•■olution of nickel chloride in alcohol was measured, and the vato 
found to increase rapidlv. Ibat is, the metal became passive; on 
removiiiK the metal and cleaning it, it showed its original potential 
on again immersing in the liquid, but became passive muci more 
rapidlv than before, and on repeating the process the rate atwte 
it bec'amc iiassive continued to increase. A fresh piece of nicM 
dipped in the solution which had been used became 
rapidly. A solution of nickel chloride in alcohol was loft /w " 
days in contact with a piece of nickel ; on using this so u 
the E.M.F. measurements, it was shown that the nickel to 
passive very ra|iidly. If all oxygen was removed from the solution 
and the measurements were made in a current of hydrogeii, 
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a.M-F- constaut, and consequently the metal showed no signs 

becoming passive; thus it is shown that the passivity of nickel 
in solution is due to the presence of a soluble substance of the 
nature of a peroxide, and the main cause of the passivity of nickel 
in alcoholic solution is the formation of an oxide coating on the 
oetal. Similar results were arrived at for cobalt, iron and 
cadmium. In the case of copper in cupric chloride solution it is 
shown that the prwence of a complex compound of alcohol and 
cuprous chloric, Cu(C 2 HjO) 2 'CuCI,, conditions the passivity of 
copper. Hypotheses concerning the action of this complex in the 
case of copper passivity are considered. j p g 

Acid and Base as Expreesions of the Intensity of Electrons 
Ebsst Cksto {Ber. D^ut. pttarm. Gta , 1913, 23, 331— 355).-A theo- 
retical paper, in which the author seeks to show that acidity is not a 
chemical property of H ions, but a physical property of all anions, 
and probably an expression of the intensity of the electrons in the 
anions, basicity in the same way being an expression of the intensity 
of electrons in cations. The intensity depends on the nature of the 
substance, and is probably the source of energy in electrolytic dis- 
sociation and in the chemical action of ions. Some reactions which 
are anomalous when viewed from the point of view of the ordinary 
electrolytic dissociation theory, are described and discussed on the 
new basis. T. A. H. 

Electrolysis of Solutions of Lithium Hydroxide. William 
( hcHSNas DB CONINCK and A. Boutakic (Ann. Cltim. rhvs, 1913, 
fviii], 29, 471— 472).— It has been previously observed by Duter 
{Compl. rend., 1887, 104, 354) that the volume of oxygen obtained 
during the electrolysis of solutions of potassium, sodium, barium, 
and calcium hydroxides is sensibly less than one half of that of the 
hydrogen evolved. These observations have been confirmed by 
Berson and Destrem (A., 1888, 1007). The antliors have therefore 
electrolysed solutions of lithium hydroxide, the cathode being a 
platinum wire and the anode a pdatiniim plate. The volume of 
hydrogen liberated is always more than double tliat of the oxygen, 
varying from 2 30 for low-current densities to 2 0G for higher 
current densities. The phenomenon is not dependent on an absorp- 
tion of oxygen at the anode, since it does not show an appreciable 
variation if the latter has been previously used or recently heated 
Hydrogen peroxide could not be detect ed'in the liquid surrounding 
the anode, nor does a peroxide of lithium appear to be formed. 

H. W. 


The Blectrolyeis of Silver Nitrite and the Transport 
Number of the Nitrite Ion. Nilratan Dhar and Devendra Nath 
tlHAmcHABYTA nnrtry. ppij, 82, 1 41 -1 44).— Silver 

TV «Iectroly8ed, using a platinum cathode and silver 
n ni oi 7 v*^*I'*P*’*^ number found for the nitrite ion is 0 n39 in 

mu 0 0n2.V-sohition at 25°. Vogel 

nitnt. » O Oo.V-solution of barium 

C. II. D. 
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Concentration Changes in the EUectrolysia of Copper 
Sulphate Solutions. CaAEiAa W. Bbnnett and 0. 0. Brown 
{f. Physaal GUm., 1913, 17, 373 — 385. Compare A., 1912, ii, 646), 
— The anode-cathode potential in a cell with a rotating cathode 
depositing copper increases regularly with the speed of rotation of 
the cathode. By means of Sand's auxiliary electrode it was found 
that the solution pressure of the copper cathode increases by 
upwards of 0 014 volt when the speed of t^e cathode is increased. 

Fine-grained copper produced by electrolysis or by mechanical 
treatment has a higher solution potential than cast copper. The 
E.M.F. of the cell oast copper | copper sulphate solution ( eleetrolytic 
copper is O'OOS volt, which is increased to 0'014 volt with rapid 
stirring. The increase in solution pressure of the rotating cathode 
during electrolysis is attributed, however, to the increased rate of 
removal of cuprous salt (ions) with the more efficient stirring, as no 
such increase occurs when the electrolyte is dilute sulphuric acid 
free from copper. 

The increase in hack E.M.F. at the cathode does not explain tlie 
whole of the increase in the anode-cathode potential, part of which 
must be attributed to an increased resistance due to air bubbles 
being drawn down into the solution when the speed of rotation is 
high. 

The variations in anode-cathode potential and cathode solution 
potential with variations in temperature and in concentration of 
acid and copper salt and the influence of alcohol are in harmony 
with the authors' hypothesis. The back K.M.F. in acid cuprous 
chloride solution, however, falls with increased cathode speed. This 
is attributed to a more rapid removal of the cupric ions from the 
vicinity of the cathode, but it is not explained why they should 
tend to collect there. 

The solution potential of a rotating copper electrode in nitric 
acid diminishes with increased speed of rotation owing to the more 
rapid removal of the active film of nitrous acid (compare Stansbie, 
Proc. Faraday Soc., Noveraber, 1912). R. J, C. 

Photoelectric Phenomenon Shown by Liquid Sulphur 
Dioxide. Jacqota Carvalio (Cnmpt. rmd,, 1913, 166, 1882 — 1884). 
— It has been shown already (A., 1910, ii, 1026) that when a 
current is nassed between platinum electrodes in liquid sulphur 
dioxide in the dark, the current-intensity falls to a constant mini- 
mum. If at this stage the liquid is alternately illuminated and 
darkened, the current intensity rises to a greater extent at each 
successive illumination, reaching a maximum at the seventh, and 
falls at each extinction of the light, the limit of the fall being 
higher at each successive extinction. These changes are shown by a 
curve in the original. After the final extinction the current gradu- 
allv falls to the original minimum. 

These two effects occur in the mass of the liquid, and are produced 
bv ultraviolet rays. Thp positive effect is chemical, and is due to 
the change renresented by the equation 3805=8+2805; the nega- 
tive effect, which takes place in the dark, is due to the removal of 
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tbe impurities by the current. This negative effect is not exhibited 
^,hen an alternating current is used. T. A. H. 

Thermoelectric Power of Silicon. Johann G. Koeniosbeegeh 
(^yhysHutl- ZttUck,, 1913, 14, 658 — 659). — The author has examined 
specimens of silicon which have both negative and positive valtfes 
for the thermoelectric power when in contact with copper. It is 
shown that this property increases in both cases with the iron 
content of the silicon. It is determined by the number of electrons 
oil the silicon, and the number of electrons determines the absolute 
dimensions of the Hall effect, the conductivity, the thermoelectric 
power, and the Peltier heat effect. J. F. g. 

Magnetic Properties of the Alloys of Iron, Cobalt, Nickel, 
and Manganese with Boron. Aemand Binet nu Jassonneix 
(A' ly/ii/* hiUr. Cong. App. 1912, 2. 165 — 170). — Measurement 

of the magnetic permeability of tbe various alloys of iron with 
boron (compare A., 1909, ii, ,569) shows that it attains a maximum 
when the composition corresponds with that of tbe boride, FejB. 
Similar series of measurements c^Id not be made with alloys of 
nickel and cobalt, owing to the small quantities of them available, 
but the few results obtained indicated that the magnetic permea- 
bility of nickel is diminished by alloying with boron, at all events 
at the ordinary temperature; the boride NhB is not attracted even 
by a strong magnet. 

Of the manganese borides, MnB and MnB^, only the former 
possesses magnetic properties other than those possessed by man- 
ganese itself. The permeability of the various alloys reaches a 
maximum at 13—15% of boron. 

Hysteresis measurements showed that the various alloys of iron 
and manganese with boron, as also the borides Fe^B, MnB, MnBj, 
and CoB, gives flatter cycles than soft iron filings. 

Iron boride, Fe^B, becomes non-magnetic at 740°; with falling 
temperature, it becomes magnetic at 730°. Both tbe borides of iron 
and cobalt lose their magnetism at a lower temperature than the 
respective metals. T. S. P. 

Additive Character of Physical Properties in Organo- 
metallic Compounds. Paul Pascal {Compi. rend., 1913, 156, 
1904 — 1906). — It has been shown previously (this vol., ii, 182) that 
ill the case of organo-metallic compounds of the aliphatic series the 
conservation of diamagnetic properties follows a limit law, but that 
there are anomalies in the case of aromatic organo-metallic com- 
pounds. These anomalies have now been investigated by the deter- 
mination of the density, refractive index, and coefficient of mag- 
iietisation for a number of compounds of both types. Lists of the 
values obtained are given in the original. 

In general, there is an exaltation of the optical properties of the 
metal (or corresponding multivalent element) in the case of the 
aromatic compounds and a lowering of the coefficient of magnetisar 
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tioa. There is therefore no generally additive character in the 
physical properties in the case of organo-metallic compounds. They 
may be exceptional in this respect, but the existence of these 
anomalies indicates that the additive character of physical constants 
in purely organic substances may be dife, not only to the relative 
independence of the constituent atoms, but also to their low atomic 
weights and to the constant character of the valencies concerned 

T. A. H. 

The Thermo-electricity of Steel. Witold Bhonikwski {Compt. 
rend., 1913, 156, 1983 — 1985). — The author has extended his previous 
work (this vol., ii, 288) to steels containing respectively 0'07, 0 24 
0'44, 0'79, and T12% of carbon; manganese, silicon, sulphur, and 
phosphorus were also present. The results show that the various 
critical points and points of recalescence are as readily determined 
by this method as by any other. 

Formulae are given which represent the thermo-electric power of 
the different steels over a range of temperature between 0° and 700° 

T. S. P. ' 

Relation between the Law of the Compressibility of Gases 
and the Coefficients of Dilatation. TiiADDxe Peczalshi (Comjn. 
find., 1913, 156, 1884 — 1886). — A mathematical paper in which it is 
shown tliat the values of pc for hydrogen, nitrogen, and air, calcu- 
lated from a knowledge of the values of o and the coefficients of 
dilatation at constant pressure and at constant volume respectivclv, 
are in good agreement with the experimental values found hy 
Amagat and Witkowski. T. A. H. 

The Adiabatic Expansion of Liquids. L. Gay iCompl. raid , 
1913, 156, 1978 — 1979).^ — Using the method previously described 
(this vol., ii, 382) the afithor has determined, at different tempera- 
tures, the coefficient of adiabatic compressibility of the following 
liquids : ethyl bromide, isopentane, c//c/ohexane, carbon disulphide, 
toluene, carbon tetrachloride, chloroform, and ethyl acetate. From 
the results obtained the coefficient of isothermal compressibility has 
been calculated, and found to be in agreement with the results of 
other observers. T. S. P. 

The Equilibrium Diagram of Both Modifications of Sulphur. 
Walther Nerbst {ZeiUch. physikal. Chem., 1913, 83, 546 — 550).— .4 
theoretical paper in which it is shown that there is no reason for 
attributing a value other than zero to the integration constant C 
of the expression of the second law of thermodynamics as applied 
to the maxirnum work of condensed systems, namely, 

A = -TJ^Uip.dT + GT. 

Kruyt’s paper (this vol., ii, 132) is criticised, and an answer given 
to his method of using the Nernst theorem for calculating the 
transition point of sulphur (see also Smits, this vol., ii, 499). 

J. F. S. 
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Det6riiiiDation of Specific Heats at Low Temperatures and 
their Use in the Calculation of Electromotive Force. II. 
Fkanz Pollitzer EkUrochem., 1913, 19, 513—518. Com- 

pare A., 1911, ii, 180). — The author has determined the specific 
heats of mercury, heptahydrated zinc sulphate, mercurous sulphate, 
mercurous chloride, thallous chloride, and ice at temperatures from 
the boiling point of hydrogen to about - 100°. The values were 
used to calculate the atomic and molecular heats of the substances, 
and figures obtained which a^ee well with those obtained by means 
of the Nernsb-LindemanR'Einstein formula. By means of the 
specific heats found the author calculates'the E.U.F. of the elements, 
HglHgClIPbCljlPb, Hg|HgCl|AgCI|Ag, and 
Pb|Pba|AgCllAg, 

niakiug use of the Nernst heat theory. The calculated values agree 
well with the best experimentally determined values. J. F. S. 

Melting Points, Specific Heate, and Heats of Fusion of the 
Alkali Metals. Ptiense Rekoade (Compt. rend, 1913, 156, 
1897 — 1899).~A short descriptimi is given of the methods used in 
purifying the metals, and in- -^rminiug the constants. The 
following results were obtained : 

,SW;«m.— Specific heat (solid) 0-2811 -i-0 000233t ; (liquid) 0-330 
at 98°; heat of fusion 27-21; m. p. 97-9°; LjT (ratio of atomic 
heat of fusion to absolute ni. p.) 1-69. 

/'otasinm.— Specific heat (solid) 0-1728-p0-000142(,- (liquid) 
0 1422 -t0-000668t ; heat of fusion 14-C7 ; m. p. 63-5°; LIT 1-70. 

EuhuUnm . — Specific heat (solid) 0-0802 -fO-OGOlSSf; (liquid) 
0 0021-0 0000261; heat of fusion 6144; m, p. 39-0°; LjT 1-68. 

Caenium . — Specific heat (solid) 0-0522 -fO-OOOlSff; (liquid) 
0-0604-0-000034/; heat of fusion 3-766; m. p. 28-45°; IjT 1-66. 

T. A. H. 

CryoBcopy in Molten Hydrated Salts. On. Leenhardt and A. 
Boutaric (Bull. Soc. chim ,1913, fiv], 13, 651—657). — An elaboration 
of work already published on the cryoscopy of the fused penta- 
hydr.-ite of sodium thiosulphate (compare A., 1912, ii, 234) and an 
extension of the study to the decahydrate of sodium sulphate. For 
the latter the latent lieat of fusion at 313° is found to be 56 9, 
which gives A = 32'5 in van't Hoff's formula, a value which agrees 
well with the experimental figure. 'W. G. 

Lowering of the Freezing Points of Reacting Solvents. 
Petros H, J. Hoenen (Eeitsch. phj/sikal. Chim., 1913, 83, 513 — 545. 
Compare this vo!., ii, 394). — A theoretical mathematical paper con- 
taining a continuation of the author’s calculations (Jnr. rit.) applied 
especially to freezing-point lowerings. It is shown that the freezing 
point of a salt (acting as solvent) is only lowered by the unlike 
portion of an added salt containing one ion the same as the solvent ; 
for example, the lowering of the freezing point of potassium 
chloride is brought about by the SO 4 ion on the addition of 
potassium sulphate. The dissociation of dissolved salts is not 
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complete, or is it zero. Only when the ionisation of the solvent is 
very small can the dissolved substance at very great dilution be 
completely dissociated, and only under these conditions can the 
unlike ions lower the freezing point. The rule, “ that only the 
unlike ions lower the freezing point of a primary system,” is evolved 
mathematically for a solvent of any complexity. It is also shown 
that this rule is a special case of a general law, concerning the 
lowering of an (n + lj phase-point in a system of n components. 
This is fully worked out in the paper. The theoretfcal points 
evolved in the paper are illustrated, and proved by a consideration 
of the freezing-point lowerings of potassium chloride, sodium 
chloride, potassium fluoride, sodium fluoride, potassium nitrate, 
sodium chlorate, barium chloride, strontium chloride, calcium 
chloride, and formic acid, by the addition of salts containing one or 
other of the ions of the solvent, and by the addition of salts 
containing ions which are both dissimilar. The change in the 
transition point of Glauber’s salt by the addition of various 
substances (Lowenherz, A., 1896, ii, 149) is considered, and shown 
to be in accord with the theory evolved. J. F. 8. 

Vapour Pressure of Metal^ H. von Wartknbsrg (Zeilsd. 
EUktrodum., 1913, 19, 482—489). — The author has determineil the 
vapour pressure of lead, silver, thallium, platinum, and copper by 
the method previously used by him for the determination of the 
vapour pressure of silicon (A., 1912, ii, 1137 ; this vol., ii, 47). The 
following values were obtained; Lead, vapour pressure (p) at 
808° = l'05xlO-< atm., 996'’=2-30x lO-s atm,, and 1178° = 
2'20 X IQ-' atm. The boiling point {h) and the heat of vaporisa- 
tion (a) were calculated in each case, A=44,000 cal, and i) = 1630°± 
20°. For silver, p at 1178° = 1'90 x 10“* atm., 1316° = l'08x Ifl-S; 
1435° 5-10xl0-»: A = 60800 cal., 5 = 2100°. For thallium, p at 
634° = 7'40xl0-5; 783° = l-75xl0-’; 970°= 3-20 x 10-2; !t, = 3800 
and 5 = 1306°. Platinum and copper showed no loss in weight when 
heated at 1360°. Hence their vapour pressure at this temperature 
was less than 10"® atm.; tin, however, gave a notable pressure at 
this temperature, and preliminary experiments are recorded. 

J. F. S, 

Vapour Pressure of Binary Mixtures. Johannes J. van Laar 
(Ztilsch. phytikal. Chtm., 1913, 83, 599— 6°8h — Polemical sKaicst 
Dolezalek (this vol., ii. 481). The author takes exception to ten 
points in Dolezalek’s criticism of his paper (A., 1910, ii, 583). which 
he argues at length. J. F. S. 

Begularities in the Steam Distillation of Organic Acids. 
Albh. Stein (/. pr. Ch«m.. 1913, [ii], 88, 83 — 89). — It ha-i hcen 
shown by Naumann and Muller (A., 1901, i, 204) that at constant 
temperature and pressure the velocity of steam distillation of » 
volatile substance, as measured by the amount contained in unit 
volume of the distillate, is proportional to the amount of the 
substance in the distillation flask, _ provided that the volume of 
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liquid in the latter remains constant. From this the author deduces 
the equation l/« log a/(« -»)=£, where a is the amount of the 
substance originally present in the distillation flask, v the volume 
of the distillate, x the amount of substance in the distillate, and c a 
constant, which is termed the distillation constant. The value of 
this constant has been determined for a number of organic aci^s, 
using a volume of 150 c.c. 

In the case of acetic acid it is found that the velocity of distillar 
tion is ind^^ndent of the concentration, and inversely proportional 
to the volume of the liquid in the distillation flask. 

Substitution of a hydrogen atom in acetic acid by methyl 
increases the volatility, whilst substitution by phenyl, chlorine, 
carboxyl, and hydroxyl diminishes it in the order given. 

Of the isomeric toluic acids, all of which have a greater volatility 
tlian phenylacetic acid, the ortho-compound is the most volatile 
and the para the least, 

isoButyric acid is more readily volatile than n-butyric acid. 

F. B. 

Small Rods for Preventing Superheating. E. P. Haussceu 
I^Znttch. angew. Ctiem., 1913, 26, 400). — The end of a glass rod is 
softened in the Bunsen flame and then a piece of platinum wire 
pushed into it. When the glass is cold the wire is bent backwards 
and forwards so as to break it off as near to the glass as possible. 
Such rods act extremely well in preventing the superheating of a 
boiling liquid. T. S. P. 

Polymorphism of Zinc. P. N. Laschtschenko (J. Bum. Phya. 

1913,45,552 — 557), — The author has measured the amounts 
of heat developed during the cooling of zinc in a tube of quartz 
glass from various temperatures ranging from 200 ° to 540° down 
to 15 — 15'5°. The curve having amounts of heat as ordinates and 
initial temperatures as abscissae suddenly increases in steepness at 
340 — 350°, which is in good agreement with the temperature of 
transformation as given by other observers. At the melting point, 
419 — 420°, the curve rises vertically through a certain distance, and 
then becomes virtually a straight line. The heat of transformation 
is about 0’19 Cal. per gram-atom, and the latent heat of fusion 
about 1'73 Cal, 

Although quartz exhibits a definite temperature of transformation 
at 575 — 580°, quartz glass contains no crystalline quartz, and hence 
shows no transformation point. T. H. P. 

Thermochemical Researches on Solution. III. Nicolas de 
Koiossovski (hidl. Atad. rm/. Belg., 1913, 329—339. Compare this 
vol., ii, 22, 308). — The author has determined the heat of solution 
of sodium and potassium iodides and bromides in aqueous solutions 
of ethyl and methyl alcohols, the object of the work being to see 
if there existed in these cases the same regularity between the 
corresponding sodium and potassium salts as was found by Thomsen 
for aqueous solutions. For a 33 83% ethyl alcohol-water mixture, 
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that is, 2 OOH 0 O + 40Et-OH, the following heats of solution are 
found: NaBr=-1866 cal.; Nal= + 151 cal.; KBr=-6384 cal., 
and KI= -6076 cal. The differences between the heats of solution 
of corresponding sodium and potassium salts are of the same order 
as the corresponding differences obtainbd for aqueous solutions; on 
tha other hand, the differences between these figures are about 
double the values obtained for aqueous solutions. For a 30'77% 
methyl alcohol-water mixture, that is, iOOHjO + fiOMe’OH, the 
following heats of solution were obtained: NaCl = *2234 cal' 
NaNO3=-6064 cal; KCl=-5429 cal., and KN03= -9300 caL 
The difference between the heats of solution of the corresponding 
sodium and potassium salts is -3850 cal., and between nitrate and 
chloride in each case -3215 cal.; this shows the additive nature of 
the heat of solution in alcohol-water solutions. The author then 
proceeds to examine certain solutions as to their suitability as 
freezing or cooling mixtures. It is shown that the following tem- 
perature lowerings are obtained; 50NaCl + lOOHoO, 2'5°; 50NaCl + 
lOOEtOH, b'S®; lOOCpIUO,, + lOOH-A 2¥-, 100C,jHj,O,, + 
lOOEtOH, So®; 100NH<NO.i+ 100H,0, 25-5'>; 100NH,NO3 + 
lOOEtOH, 19 0°; 50KNO. + l60H,O, 10-9°; 5 OKNO 3 + lOOEtOII, 
4T°; lOOEtOII + 10011, 0, 6'4°; lOOPhOH + 100, 33 83% alcohol, 
18-4°; 100PhOH + 100.'95% ilcohol, 14 4°; and 200PhOH ■+ 100, 
95% alcohol, 22'5°. J. P. S. 

Thermochemieal Researches on Solution. IV. Nicolas ds 
Kolossovski (SiUl. Acad. Hoy. Btig., 1913, 340 — 357. Compare las', 
abstract). — The present paper deals with the relationship of the 
heat of solution in water and aqueous alcohol, and the degree of 
dissociation of the dissolved substance in these solvents; and for 
this purpose a number of heats of solution in water and 33’83'o 
alcohol were determined. The following values were obtained: 
C 3 H 3 ( 0 H )3 + 200H.,0 = + 1339 cal.; C 3 H,,(OH )3 + 200HjO + 
40EtOH= -4l2 .. cal.; tannin + 4(H)H;0= + 325 cal.; tannin + 
400H,0 + SOEtOH = + 206 cal; C|Jl 2 . 0 „( 5 ucrose) + 400H;0 = 
-913' cal; 400H.p + 80Et6H"= -4290 cal; PhOH- 

200H,O= -2730 ial ; anA.PhOH + 2 OOH 3 O + 40EtOH = -4578 cal. 
On comparing these values 'wjth the corresponding values of strong 
electrolytes it is seen that there ;' 5 . obvious difference in the heat 
change for electrolytes and non-elec‘f'™'ytee. The author shows that 
the heat of solution of phenol in a’f'ohol-watcr mixture and in 
pure water furnishes evidence in fav^®** the existence of a 
phenol hydrate in the latter case, and not i " the former. J. F. S, 

Anhydrous Sodium Sulphate and ’Wafr®'^’ Wh-ber {J- 
Physical Chem., 1913, 17, 556— 657).— The dis8>®'“t‘B“. *Bhvdroi>.s 
sodium sulphate in water above the transitio'^ point (32'6°) is 
accompanied by a rise in temperature which is )/trcRter the higher 
the initial temperature. The explanation whic^i®'. the 

positive heat of solution with the falling solubility t^^tve of the 
anhydrous salt is correct, hut it does not explain the ®' 

"iitia.t temnerature on the temperature rise. Dammei\ 
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a:i increasing heat of solution with rise in temperature, but it is 
sufficient explanation that the temperature rise depends on the 
ratio of the rate of dissolution to the rate at which heat is lost by 
radiation, etc., and that this ratio is higher at 90° than at 40°. 

R. J. C. 

Trouton’s Quotient and the Heat of Vaporisation of Pure 
Substances Boiling at Low Temperatures. Data for Helium. 
KoBEKT DK Foec'Rand {Com.pt. tend., 1913, 166, 1809— 18i3).— The 
author has calculated the molecular heats of vaporisation of a 
number of substances of low b. p. (chlorine, radium emanation, 
oxygen, nitrogen, hydrogen, and helium) by means of his formula 
(this vol., ii, 556). The values obtained are in satisfactory agree- 
ment with those deduced from the vapour tension, and also with 
tliose obtained by direct experiment. Trouton’s law only appears 
to be exact at moderate temperatures (from 300° to 900° absolute). 

The method of calculating the molecular iieat of vaporisation 
from measurement of vapour tension is fully explained in the 
instance of helium. H. W. 

A Safe Thermostat for- Use with Coal-gas. WaiEM P. 
JoKissEX (Chem. IVeeiblad, 1913, 10, 532 — 537). — A description of a 
thermostat and stirrer actuated by hot .air. The important features 
are use of “ compo ’’ pipe for the gas leads instead of indiarubber, 
and the complete enclosure of the gas-jets in a chamber of wire- 
gauze, on the principle of the Davy lamp. A. .1. W. 

Constant Temperature Apparatus. Freoeeick H. Dupst and 
Perce V. D0ps£ {Analyst, 1913, 38, 308 — 311). — An apparatus is 
described and figured, in which a constant temperature is obtained 
by regulating the pressure ; this may be effected by cautiously • 
withdrawing (or supplying) air after (or before) generating steam. 

The apparatus consists of a boiler filled one-third with water, a 
reflux condenser, a water-jacketed pressure bulb, and a screw valve. 
When the latter is shut the apparatus is absolutely air-tight; a 
safety plug of fusible metal is supplied. The pressure determines 
the temperature of the steam evolved in the boiler, and so long as 
sufficient heat is supplied to keep the water boiling without pro- 
ducing more steam than can be dealt with by the condenser, the 
temperature remains practically constant. L. de K. 

Molecular Constitution of the Free Surfaces of Liquids. 
Madison M. Gaever {J. I’ltysical Chem., 1913, 17, 386—389. Com- 
pare A., 1912, ii, 831). — The conclusion previously drawn from 
-Maxwell’s law of the distribution of molecular energies, namely, 
that attraction in the surface film of a liquid depends on the 
number of molecules irrespective of their mass, is now shown to 
be unnecessary. The equation is satisfied if it is assumed that the 
density of a liquid is determined solely by the molecular forces 
acting between individual molecules iu the surface film. In the 
interior of the liquid the average force acting on a molecule in any 
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given direction is nil, but owing to the relatively crowded condition 
complexes are formed which act temporarily as single molecules. 

The molecular weight in the surface film is the same as that of 
the saturated vapour. R. J. C. 

0ay and Dueelliez'a Chemioal Ifiterpretation of Singular 
Points. UicOLAS DB Kolossovski {Bull. Soe. chitn., 1913, [iv], 13^ 
648 — 650). — A criticism of Gay and Ducelliez’s inferences (compare 
this vol., ii, 387). VV. G. 

Significance of the Relationship between Molecular 
Cohesion and the Product of the Molecular Weight and the 
Number of Valencies. Albert P. Mathews (J. Physical Ckm., 
1913, 17 , 481 — 600. Compare this vol., ii, 300, 494, 496). — Accord- 
ing to Drude, the electron couples constituting molecules are of two 
kinds, namely, those of the atoms which when added together give 
the molecular weight, and the valency electrons, which have a 
different degree of liberty and can vibrate synchronously with light. 
Pascal has shown (A., 1911, ii, 367, 679) that magnetic suscepti- 
bility is a function of atomic weight and valency; thus refractive 
index, diamagnetism, and molecular cohesion are cognate proper- 
ties. 

The fact that cohesion is determined by the number of electron 
couples (atomic and valency) in the molecule suggests that it is 
electrostatic or electromagnetic in nature. The author adopts the 
latter view, and supposes that magnetic attraction is molecular 
Cohesion made apparent at distances more than molecular by reason 
of the orientation of polarised molecules. 

If a molecule is of such a nature that its electron couples 
co-operate to produce polarity, it is paramagnetic, but if the molecule 
has many poles it is diamagnetic, and its magnetic field coincides 
with its cohesive field. 

In non-magnetic substances the cohesive field is completely 
neutralised by the surrounding molecules. R. J. C. 

Do Molecules Attract Cohesively Inversely as the Square 
of the Distance? Albert P. Mathews (/. Physical Chem., 191.'i, 
17 , 520 — 535. Compare preceding abstract).— The empirical equa- 
tion, A=L-E = l[lld- Ijl)), where A represents the internal 
latent heat employed in overcoming molecular cohesion on passing 
from liquid at density I) to vapour at density d, was considered by 
Mills (A., 1911, ii, 711 ; 1912, ii, 1041) as evidence that molecular 
cohesion, like gravitation, follows an inverse square law. Mills 
equation is not valid in the neighbourhood of the critical tempera- 
ture, whereas the equation given by van der Waals is valid only at 
the critical temperature. This equation, L — E—aid-T)), indicates, 
according to Sutherland, that molecular cohesion varies inversely 
as the fourth power of the distance betw’een molecular centres. 

The total latent heat h must be equal to the sum of three factors, 
namely, E, the external work, A, the work against molecular 
cohesion, and 7, the energy absorbed in expanding the actual 



OENERAL AND PHYSICAL CHEMISTRY. 


ii. 675 


molecules and increasing their rotation; thus the correct equation 
should be L~^h ~l=~a{d— Wy on Sutherland's hypothesis, and in 
guy case Mills equation cannot be correct, as it takes no account of 

so that the inference drawn from it, that the molecules attract 
inversely as the square of the distance, is not justified. The equa- 
tion L — E—I=a{d—D) redui^ to that of van der Waals nearithe 
critical temperature, where 1 is very small. It cannot be verified at 
other temperatures in the absence of an independent estimate of the 
value of I, hut in accordance with it the ratio {L-E)l{d-D) 
increases progressively from a on passing from the critical to lower 
temperatures. The value of I for hexane is nil at the critical 
point (234-5°) and 28-21 Cal. at 0°. - 

It is urged that the known variations in the constant b of van 
(ler Waals’ equation indicate that the factor I cannot be neglected. 
At low temperatures, when b decreases on vaporisation it must be 
supposed that association or quasiassociation occurs in the vapour 
and I retains a positive value. j 

Fluidity and the Hydrate Theory. II. Eugene C. BiKonsM, 
Geoege 1. White, Adeian Thomas, and J. L. Cadwell (ZeiUe/i. 
jihysiM. Chtm., 191.3, 83, 641—673. Compare A., 1912, ii, 1144).— 
A continuation of the previous work; the authors have measured 
the fluidity of the following series of binary liquid mixtures at a 
series of temperatures : Etb.yl alcohol and water, acetic acid and 
water, methyl alcohol and water, formic acid and water, n-hexane 
and diiloamyl, methyl alcohol and ethyl alcohol, acetic acid and 
ethyl alcohol, and also the ternary mixtures ethyl alcohol, water, 
and acetic acid, and ethyl alcohol, methyl alcohol, and water. The 
measurements of other observers are recorded, compared with the 
authors’ values, and criticised. An hypothesis is put forward to 
explain the relationship between fluidity and other physico-chemical 
properties. It is shown that in comparing the fluidity of mixtures, 
volume concentration must be used instead of the usually adopted 
weight concentration. It is also shown that normally the fluidity 
concentration curve is linear, and that changes from the linear 
curve in certain mixtures can be explained by chemical changes, 
association, etc. The cases examined indicate that many so-called 
solvates are, strictly speaking, chemical compounds of one molecule 
of each of the components of the mixture, and in this they are 
directly opposed to the general theory that a solvate is undeter- 
mined in its composition. This is explained by the statement that 
at any given moment only a small fraction of the components are 
combined, and that an equilibrium exists between the compound 
and the components. It is shown that taking as a measure of 
the anions and cations in the ionic migration, in ethyl alcohol- 
water mixtures this value decreases when the concentration of the 
alcohol is slowly increased, but no minimum is to be found which 
corresponds with the fluidity minimum. Assuming that the " atmo- 
sphere ’’ surrounding the ions is of uniform size it would follow 
that the conductivity would he proportional to the fluidity. But 
m mixtures with small fluidity the components are combined to the 
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largest extent; consequently, the atmosphere siirrounding these 
atoms or groups is diminish^, and the ionic velocity is correspond- 
ingly large. It is also shown that when an acid and an alcohol 
are mixed an additive compound of the two components is first 
formed, and that this then decomposes to form the ester. Also it is 
shown that a maximum in a viscositytweight concentration curve 
does not necessarily give the composition of the solvate; conse- 
quently, until some other evidence is forthcoming as to the exist- 
ence of hydrates in solution than this, the results must be received 
cautiously. 

Association in Some Gaseous Mixtures. Alfeed SountzE 
IBtr. Deut. phijsikal. Gea., 1»13, 15, 488—496. Compare A., 1913, 
ii, 108). — Experiments are described on the vapour pressure of 
the following vapour mixtures: acetone-chloroform, ethyl ether- 
benzene, henzeiie-chloroform, and ethyl ether-carbon disulphide. 
It is shown that on mixing acetone and chloroform a mutnal asso- 
ciation takes place, and at 80° under a total pressure of 1 atm. the 
two substances combine to the extent of 0'37 mol. %. From this 
it follows of necessity that the same compound exists in the liquid 
mixture and to a much larger extent, as has been shown by the 
divergence of the mixture from the mixture laws. With regard to 
the mixtures ethyl etlier-beiizene and benzene-chloroform a chemi- 
cal compound of the two substances^ could also be detec^d in the 
gaseous phase. By the same method it is shown that in the mixture 
ethvl ether-carbon disulphide on account of the increase in pressure 
on 'mixing the vapours that carbon disulphide must he strongly 
associated; probably ter- or quadri-molecular complexes are present. 
Finally, a series of other properties are detailed, wlrich allow of 
conclusions being drawn as to association in liquids and vapours, 

J. F. 8. 

Related Abeorption Curvee. I. Webnek Mecklenburg 
phytikal Chm., 1913, 83, 609- 624. Compare A., 1912, ii, 355).- 
The author had previously shown tliat if the absorption curves of 
phosphoric acid by stannic oxide are plotted for different tempera- 
tures, a series of curves are obtained such that if one be taken as 
the normal curve then by multiplying the ordinate values of 
that curve by a given figure and leaving tlie abscissae values alone 
the other curves can be obtained. Such a series of curves the autlior 
calls related (affine) curves. The object of the present paper is 
to see if such curves are general for other absorbing colloids, and 
for this purpose the absorption curves of arsenious oxide by ferru' 
hydroxide gels at a number of temperatures is determined. It is 
shown here that such related curves are obtained. The ineannig 
of the relationship between the curves is held to be due to the 
specific surface of the adsorbent, and consequently the constants 
for the various curves can be taken as a relative measure o le 
specific surface of the different specimens of the^ absorbent. 
also- shown that similar related curves can be obtained when a given 
substance is adsorbed by a series of different adsorbing collmds 

J. F. 8. 
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Adsorption. IV. Gerhaed C. Soumidt (Zeilich. phyaikal. Ch^m.^ 
1913, 83 , 674—682. Compare A., 1910, ii, 1041; 1911, ii, 969; 

1912, 11 , 2ooj.— The author gives a new and stricter proof of his 

adsorption isothermal formula {a~x)jv .x, in 

which X represents the quantity of adsorbed substance, 'r> ’ the 
volume, (a — x)/v the concentration, S the concentration at satura- 
tion, and A and K constants. The analogy between adsorption and 
reactions of the 6rst and second orders is illustrated by considera- 
tion of the decomposition of calcium carbonate in the absence and 
presence of carbon dioxide. It is shown that absorption of gases 
runs parallel to the power of those gases in reducing and destroying 
(he fluorescence of iodine and mercury vapours. J F S * 

Tension of Metal Ammonias. Fritz Ephr 4 im (Ztitich. phmiM. 
Chm.. 1913, 84 , 98— 100).— Polemical; an answer to Biltz (this vol 
li, 129, 130). j. F. s. 

An Analytical Dialyser. Ladisi.as Kopaczewski (Compt. rand., 

1913, 156, 1853-— 1855).-— The author has devised an apparatus 

in which (1) rapid dialysis in a 
stream of pure water, (2) distilla- 
tion of the water, and (3) con- 
densation of the dialysable portion 
can be effected. It may be readily 
understood from the annexed 
diagram. ^ 

.1 is a modified dialyser pro- ^ 
vided with a glass tube ; by means 
of the three-way cock, R, com- 
munication can be established 
between A and the flask B, or 
water may be drawn off by the 
lateral tube to enable the operator 
to determine the end of the reac- 
tion. The Jena-glass flask, B, is 
provided with a cork carrying 
three tubes; two of these, made 
of glass, communicate with the 
dialyser and pump respectively, 
whilst the third, of tin, leads to 
the condensers. The latter are 
connected by a Y-tube, and so ar- 
ranged that the water condensed 
in them flows into A. In use, the 
flask is filled with a suitable quan- 
tity of water, and the dialyser 
placed in position. The apparatus 
is then exhausted through the 
stopcock r, and the latter closed. 

The flask is heated at about 40°. 

Under these circumstances be- 
tween three and four litres of water distil per day, and the water 
111 the dialyser is renewed from ten to twenty times, 

''or. CIV. ii. 
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It is claimed that dialyses can be effected much more rapidly h, 
this apparatus than in the usual manner, and further, that, if the 
dialyser is removed, the apparatus can be used for the preparation 
of water in a high state of purity. H. W. 

Passage of Nascent Hydrogen Ijhrough Iron M. Beli,ati 
and Silvio Lussana (iVuovo Cim., 1913, [vi], 5, i, 389—392).— The 
recent paper of Charpy and Bonnerot (A., 1912, ii, 336) only 
confirms the authors’ results published twenty years since {Alti 
Istituto Veneto, 1888 — 1891). V- S. 

Osmotic Pressure of Colloids. IV. The Theory of Colloidal 
Electrolytes. Wii.uelu Biltz (Zeitteh. physikat. Chcm., 1913, 83, 
625 — 639. Compare A., 1910, ii, 22, 693; 1911, ii, 702). — The 
author criticises and compares the views of Donnan and Harris 
(T., 1911, 99 , 1554) and Donnan (A., 1911, ii, 848) with his own. It 
IS shown that in connexion with the wandering in of electrolytes in 
the measurement of osmotic pressure of colour substances against 
water of equal electro-conductivity, that the theories of Donnan 
and the author agree qualitatively, and in some cases quantitatively. 
Hydrolysis is discussed in connexion with the older theories and 
with Donnan's theory of membrane hydrolysis chiefly in the follow- 
ing points: (<i) hydrolysis in the preparation and purification of 
colloids; (i) lowering of osmotic pressure by hydrolysis, ami the 
accompanying formation and polymerisation of free colour acids; 
(c) driving back of hydrolysis in osmotic experiments by the addi- 
tion of the products of hydrolysis. The author concludes that even 
in the light of the more general theory of Donnan, his conclusions, 
as stated in his last paper {loc. cil.) with regard to characteristics 
of the solutions of colour substances, sufficiently express the 
observed conditions. J- F. S. 

Dispersological Theory of True Solutions. Peth P. yon 
Weimarn {Ztiisch. Chem. Ind. Ktdl&td^ 1913, 12 , 298 — 308. Compare 
this vol., ii, 307). — The author starts from the statement that solids 
are practically insoluble in those liquids in which they are unable 
to form solvates, and toward which they are chemically indifferent. 
The conclusion is drawn that solution in water is brought about by 
a weakened (dynamic chemical) linking between the water and the 
dissolved substance; the intensity of the linking must lie between 
fixed limits, an increase leading to static chemical linking (that is, 
the formation of definite hydrates) as well as a diminution causing 
a diminished solubility. From a consideration of the ultramicro- 
scopic structure of solutions the author conies to the conclusion 
that the dimensions of the viscosity of the solvate particle tend to 
approach those of the particles of the solvate without ever actually 
reaching tnem. In the ideal case at the maximum of the solubility 
curve tlie dissolved particles have their maximum dimensions and 
minimum density, and a}, this point the viscosity of the dissolved 
particles most nearly approaches the viscosity of the somn 
particles. In connexion with the mechanism of solutions it is shown 
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that the process of solution consists in a diminution of the surface 
energy by means of a diminution of the surface tension and a com- 
pensating of the tendency to contract by the residual surface energy, 

Ijv means of the kinetic energy of the solution. In a typical case 
ol a true solution the contractive tendency of the surface energy 
is entirely compensated hy the kinetic energy of the solvent, ahd 
consequently the homogeneous distribution of the dissolved sub- 
stance cannot change with time. Similarly, in the case of a substance 
which is absolutely indifferent to the solvent the contractive tend- 
ency of the extremely large surface energy cannot be compensated 
i,y the kinetic energy of the solvent, and .consequently such solutions 
call only maintaiu their homogeneous distribution for any length 
of time when they are very dilute. J. F. S. 

Electrolytic Diasociation of a Salt Governed by the Mass 
Law. Paul Th. Mui.lee and R. Rouamh {Compt. rend., 1913, 156, 

jggg 1891). — It has been assumed recently that the failure of 

salts and good electrolytes in general to dissociate electrolytically in 
accordance with tlie mass law, is due to gradual hydration of the 
ions which accompanies dilution. If this is so the mobility of the 
ions will become constant when hydration is complete, and the 
conductivity will then no longer depend only on the ionisation, 
and under these conditions the mass lav/ should govern the change. 
This hypothesis has been verified for piperidine rvanoacetate. 

' T. A. H. 

A New Theory of Allotropy. Gustav TAnMA.xx {Ztiitck 
fbmkal. Cliem., 1913, 83, 728— 734).— Polemical againi-t Smits 
(compare Smits, A., 1910, ii, 195, 400; this vol., ii, 393; Tammann, 
A, i913, ii, 193). J. F- S. 

Colloidal Suspension of Graphite. Hjj,saY L. Dotle (/. 
I'hjsicat Ckem., 1913, 17, 390— 401).— Crystalloids, such as sodium 
chloride, sodium hydroxide, acetic acid, etc., have no appreciable 
influence on the rate of settling of suspensions of bone-black and 
graphite. Bone black and graphite decolorise saturated solutions 
of iodine in water, but iodine has no influence on the rate of 
settling of these substances in benzene and absolute alcohol. 

Good suspensions of graphite and bone-black in water were 
obtained by the use of caseinogen dissolved in sodium phosphate, 
dilute ferric acetate which had been boiled to promote hydrolysis, 
and sodium oleate. Concentrated sugar solutions, gelatin solutions, 
and an ammoniacal suspension of catechu have a little influence in 
stabilising suspensions of graphite, which in the case of catechu is 
increased hy the presence of iron oxide. 

An excellent suspension of graphite in oil was obtained by the 
use of a dry iron soap prepared by beating ferric chloride solution 
with sodium oleate. Sodium and magnesium oleates and precipi- 
tated ferric liydroxide give good suspensions, but only in presence 
of a small proportion of water. A dark gummy product obtained 
by heating “ paraffin ” in air had some effect, but resin and shellac 
were without influence. 


45—2 
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A sample of Acheson's " Aquadag ” was found to coi^ain 3'2% 
of ferric oxide and 1'2% of capper in a total ash of ^ 

R* J. 0. 


Indirect Analyeia of a Ferric Oxide Gel. Harbt B, Weiseb 
(J.,rhy»ical Clitm., 1913, 17, 636— 55^). -The calculation of the 
composition of a deposited gel from that of its mother liquor 
(Bancroft, A., 1905, ii, 685) depends on the assumption that one 
constituent of the mother liquor is entirely absent from the gel. 
Gelatinous ferric hydroxide precipitated from a known amount 
of ferric chloride solution by a known excess of sodium hydroxide 
solution cannot be analysed by this method, as both sodium and 
chlorine are found in the gel. A modification of the method is 
possible in this case, as the hydroxide is matted into a compact 
mass by long-continued centrifuging, and the mother liquor may be 
decanted practically without loss. The weight and composition 
of the mother liquor are the data necessary for calculating the 
composition of the gel. The indirect method avoids the estimation 
of small amounts of sodium and chlorine in presence of excess of 

The quantities of sodium hydroxide, chloride, and water adsorbed 
in ferric hydroxide gel vary widely with the composition of the 
mother liquor and the age and amount of centrifugal treatment 
of the gel. The absorption of chloride is diminished by an excess 
of sodium hydroxide. C. 

Proof of the Applicability of the Boyle Mariotte and Gay- 
Luesac Laws to Emulsions. B. luis {ZaUck. phyM. 

1913, 83 , 592— 598).— The author has examined emulsions of 
gamboge in water, castor oil, and gum arable in water, and from 
the results draws the conclusions that in emulsions the variation 
in concentration follows the theoretical laws within the limits of 
experimental error; also that at the concentrations employed in 
the work the compressibility ratio B/^o is very nearly unity, or, 
in other words, that the movements of a given particle are quite 
independent of the movements of the other particles. J. F. 8. 

Theory of Bmulsifloation. V. Wilder D. Bancroft (/, 
Phyikal Chem., 1913, 17,501—519. Compare this vol., ii, 121).- 
In an emulsion the surface film surrounding the dispersed drops 
must be considered as a separate phase. This film adsorbs each of 
the two liquid phases, and its surface tension is not the same on 
each side. The film becomes concave, and envelopes the liquid 
on the side with the higher surface tension. Hence a hydrophile 
colloid will make water the dispersing phase, and a hydrophobe 
colloid will make water the dispersed phase. 

Examples of emulsions in which water is dispersed are lanolin 
(which contains 25% of water), emulsions of water in mineral oil 
containing resin, greases, or solidified oils in which a lime soap is 
usually the emulsifying agent, and ready-mix^ paints to wmcli 
water has been added to keep the solid ingredients in suspeusion. 
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disulphide to the extent of 90% ueinTmapnfZr^f ? 
little sodium oleate as protective colloid^ In^order^^'’^***? * 

liquids which are completely miscS t tZt 
soluble substance which wilf cauTe the two Srtn 
well as an emulsifying colloid or powder TbeT t 
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arrives analytically at the following results ' ’ ai^thor 

.nJ (III) :.)(sl.) .r7rA7M7)*i“'i<7t>; 

Mathematical analysis of the equations (II) and (III) renders 

L“!t (1) of a react! ofthe 

first order, dxJdt^iyA-Xj). (2) An equation representing the 
action of a newly-formed substance, different from A, and increasing 
1.1 concentration on its formation, the new compound immedf 
ately decomposes into fresh groupings. The reaction^roceeds with 
velocity i,, and is represenkd m the fully developed differential 
eqiia lon by the terrn (3) An equation of the 

coiinter-reaction of the new compound .ri, this proceeding with 

complete equation by the 

differential equation, 

rfr,r/(-I(.4 - r)(B + s) ,s always greater than and kZh=k 

For one with the equation (/x/df = it(.4 _r )2 or * 

d.r/d< = *(.4-x)(5-.r), 

tZ, whilst for one with the 

equation dxidt — ]i[A -r), is equal to )!■,. 

The term /c,(A -Xj) of the complete equation is present in every 
differential equation representing a chemical reaction, and charac 
rises a process of change of the initial substance into one of 
iflerciit nature; for instance, an ionised into a non-ionised complex. 

0 .«"<! complete is immediately 

The iiLIk 7 '’'“*■'0" '"to "O'" Rcoiips or ionic groupings 

romiwi.nd new groups with the remaining initial 

taneous v wi oouiiter-reaction proceJ aimui- 

Ti 7 , V -7 reaction, and are also time-reactions. 

Ilic (lifferimce^I™"!**"*' a ^*‘1 equation represents 

zero ^ positive, or negative, or 

T, H. P 
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Kinetics of Reactions of the J?' 

Hgob 1. Oblov {J. Bass. Hys. Ghtm. Soc., 

Compare this vol., ii. 127. 128).-The author considers the denva- 
lion of the differential equation dx',dl = lc{A -mxf from dxjdt- 
/■id Writing i, for k(\-m), for 1 + m, and 
iot 1+m + m®, it is shown that (^(a;)t3:{3.4(d -*2^:) + A3I }. go 
that, dxldl = k(A-mx)> is derived -/)’+ 

k a-(34f4-M) + ^3*^}' second term of the right-hand side 
has a positive sign if m is less than 1, whereas it m is greater than 1 
the equation becomes , , . , . , 

dxjdi = k{A-xf-kix[3A{A-k^x) + l^^]. 

The reactions (1) 2 FeCl 3 + 2KI=2FeCl2-t2KCl + l 2 and (2) 
Fe,(SO.), -I- 2KI = 2 FeS 04 r K^SO^ -t I, (compare ^ubert and 
norrer A 1894, ii, 140, 191) are shown to be capable of repre- 
senSn tiins: (i) (FeCi;]CUKI = [FeCyi +KC1 and 
2[FeCy I = 2FeCl2 H- y. 

*^ud (2) r^«"0,-|so^^2KI = 2[FeSO,-I] + K2SO, and 
^ 2[FeSO,-I] = 2FeSO, + l2. 

Since on the one hand, the reaction does not proceed to co„i- 
pletion but attains a limit, and, on the other, the iodine separa ed 
combines, as it is liberated, with potassium iodide to form the 
complex KL, and so removes a corresponding quantity of potesium 
i^de from the sphere of the reaction, it is regarded as justifiable 
to apply to the process either the equation 

or drldt = l.iA -»u)-. The integral of this equation under such 
conditions ti at .r=0 when (=0 is mk^mx tA{A-vix), where 
and m are constants and .4 the amount of iodine corresponding 
with the wliole of the ferric chloride or sulphate independently of 
whether the whole or only part of the salt takes part in the 
region. The magnitude of m depends on the concentratmn o t e 
potassium iodide, and is, in most cases, greater than 1, so that in 
the™ential equation dx!dt^k{A-xf + k,^{x) the constan i, 
is negative in sign. Hence the change proceeds with retarda ion 
of the principal reaction. i(.4 -.rf, owing to union of the iodine 
and pot^ium iodide to form the complex KI3 and te its reieBi- 
bilitv^ The magnitude of k increases in approximate proport, 
to the square of the concentration of the potassium iodide. V ^ 
k is negative the smaller the conceiitratioii of potassium iodide 
(I'le grZr is the absolute magnitude of h, and the more marked 

" BolStete itrKrSdieck (A., 1912. ii, 747) 

1 ■ tbp results of their investigations on the deconipositio 

i,3s .11.1. 11.. i” 

equation of the first onler. *^!r- ’ “Z L' ,, ,revnhiii whv, 

lion is open to criticism, especially as it is not e .j ^ A 
iiiidtr certain conditions, a reaction of the tliird ore 
proceed as one of the first order. To fplain the d.verge^e of K 
reaction from the usual type, the author applies the equation 



QfiNERAL AND PHYSICAL CHEMISTRY. 


iL 683 


reaction of the third order in its general form, namely, 
dxjdi=^h{Ji — ffia?)*, 

integration of which gives ^Atmk = mx(iA-mx)j(A-mzf. Re- 
calculation of Bodenstein and Kranendieck’s experimental results 
gives constant values for A^mk. 

In his investigations on the oxidation of sulphur dioxide, in 
aqueous and dilute sulphuric acid solutions by means of oxides of 
"> 328) obtained time-curves which he 
could not explain satisfactorily. The author shows that applies, 
tion of the differential equation in its general form 
dxldt = l(A — 

and calculation of the corresponding integral, 

Amk = mxlt(A-mx), 

give constant results. The oxidation of sulphur dioxide in presence 
of oxides of nitrogen is, indeed, a reaction of the second order 
complicated by negative catalysis. The influence of the latter is 
explained by the author as follows: The oxidation of sulphur 
dioxide 111 presence of oxides of nitrogen is expressed hv 
S02-f.HN03=S03 + HN02, ^ 

which IS a reaction of the second order. Hence the reaction would 
proceed according to the equation dxldl=h{A-xf if the nitrous 
and did not remain in the solution and if other reactions did not 
proceed at the same tim^ But the nitrous acid undergoes the 
change represented by: 3HN0, r: 2NO -t HNO, + H,0 the nitric 
being itself reduced to' nitrous acid, 
whilst 2NO IS oxidised in the atmosphere to 2NO, which then 
dissolves again, giving HNOj-tHNO,. The equilibrium between 
nitrous acid, nitric oxide, nitric acid, and water is established not 
instantaneously, but only after a certain time, and it is to this 
circumstance that the negative catalysis of the reaction is due. 

T. H, P. 


Kinetics of Chemical Reactions of Oxidation, Combination 
and Deoxidation. VII. Egor I. Drlov U. Phys. Chum. Soo' 
1913, 45, 511— 551),— The author applies the results previously 
obtained to elucidate the mechanism of various oxidation changes 
(compare this vol., ii, 127, 128). ° 

The oxidation of liydriodic acid by potassium diebromate in 
jireseiice of sulphuric acid is a reaction of the first order proceed- 
ing according to the equation dx!dt = k{A - mx), the value of m 
being 101_105. If the concentrations of the potassium iodide 
and sulphuric acid are each doubled, the value of k is increased 
approximately 8(2S) times; further, if the concentration of the 
potassium iodide only is lialved. k is almost doubled, whereas the 
leaction velocity is increased sixteen times (2<) when the eoncen- 
I ration of the sulphuric acid is doubled, 
rii presence of arsenic acid the oxidation of bydriodic acid -by 
I'otassiun, dichromate is a niiiiiiolecular reaction of either the first 
order, being represented by dridt = k(A - 7 n r) or 
' ' t - '■(.!- )H r)(R-)-)n,r). When (he second law liold.s, it is 
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assumed that an intermediate compound is formed by the chromate 
and the iodine liberated, this being, on the one hand, a double 
compound of iodine with a salt of tervalent chromium, and on the 
other a compound having the properties of sexavalent chromium 
and hence possessing oxidising properties. , . . 

In the oxidation of potassium iodide by potassium bromate m 
presence of arsenic acid, no direct proportionaUty exists between 
the magnitudes of the velocity constant and the concentrations ot 
the iodide and the arsenic acid, the action of the bromic acid being, 
not quantitative, but only partial. The oxidation by bromic acid 
in presence of potassium dichromate, ferric chloride, or sodiitm 
tungstate, and oxidation by hydrogen peroxide in presence of 
acetic acid either alone or together with potassium dichromate, 
ferric chloride, sodium tungstate, or ammonium molybdate have 
also been studied. 

The oxidation of hydriodic acid by means of bromic acid, 
livdrogen peroxide, or potassium dichromate in an acid medium 
and either with or without an accelerator may be regarded as a 
chemical process obeying a law expressed by the general equation 
dxIdf^tU -mx), which has been shown previously to be derived 
from dxldt = k{A -x)±h^x. This equation shows that the process 
comprises, besides the principal reaction of the first order expressed 
bv HA-x), also another reaction with velocity ft,, which may 
cither accelerate the principal reaction, A:, being then positive, or 
retard it, in which case i, is negative; in the general equation 
this difference is shown by the factor m being less or greater than 1. 
In presence of an accelerator the values of both h snd A, are 
altered. 

The Effect of Incombustible Dusts on the Explosion of 
Gases. Hakold B. Dixon and Comn Caiipbki.p (J. S<^c. Chnt. hi, 
1913. 32, 684—687). — The experimental results which led Abel to 
his view that the presence of inert dust could promote the combus- 
tion of firedamp by a catalytic surface effect and so increase the 
daiK-er of explosion, are shown to have been due to incomplete 
mixing of the firedamp and air used; there could thus be streams 
of gas richer in combustible constituents than the samples drawii 
for analysis. In experiments by the authors it was found impossible 
to render explosive, by the addition of incombustible dust, a gaseous 
mixture which under ordinary conditions would not propagate 
flame when sparked. Even beating such a mixture by an elec 
tricallv-heated platinum wire did not render it explosive. 

The experiment of Mallard and I^ Chatelier {A«v. des. Mrnn 
188‘>1 may easily be modified to show the inertness of magnesia and 
other incombustible dusts. A glass tube 5 feet long and 3 inches 
in diameter is fed from below with a mixture of gas and air from 
a Meeker burner and an adjustible orifice, whilst a Bunsen flam 
burns across the upper end. When the gaseous mixture is jii 
below the explosive' limit- particlea of magnesia (heated by pasxi.e 
through the Bunsen name) carry down a small flame rap wi 
them, but when the mixture is above this limit and would props- 
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gate a flame if it was not moving upwards faster than the flame 
can down, a heated particle carries a real flame in its wake 
as it falls, and the name spreads outwards in an inverted cone. 
When the mixture is just strong enough to propagate, a flame 
downwards the heterogeneity of the mixture is revealed by curious 
round films of flame which slide over one another, D, F, T« 

Reactions in Aqueous and Colloidal Systems, William P 
RrEaPEH (J. Soc. Chtm. l»d., 1913, 32, 678-684),-Erperimeni8 on 
the formation of insoluble substances, in which the reacting solu- 
tions are contained in glass capillary tubes, demonstrate the fact 
that stratification can occur in the absence of any gel. Stratified 
layers were obtained of lead chloride, lead ferrocyanide, lead 
sulphate, silver ferrocyanide, barium sulphate, and barium 
carbonate. In one experiment a crystal of lead chloride 4 mm in 
length was produced as one layer. Precipitation in the form' of 
spherulltes was not observed. The results indicate that the presence 
of a gel_ is not necessary to stratification, but that the diffusion 
process is primarily responsible; local supersaturation may exert 
some effect, but this can only be subsidiary because if a tube of 
stratified lead chloride crystals is heated until the precipitate 
dissolves, recrystallisation without stratification occurs on cooling. 

When potassium sulphate is allowed to diffuse into a capillary 
tube containing barium chloride solution in which gelatin has been 
dissolved (or ammonium chloride may replace the gelatin) an 
opaque band of deposited barium sulphate appears to advance 
through the tube, leaving a clear space behind. This appearance 
is due to the gradual change of the finely divided opaque precipi- 
tate into an almost invisible crystalline salt, which could be easily 
e.vamined under the microscope. D, p. T. 

Colorimetric Investigation of Neutral Salt Action. II. 
Hydrogen Bromide. Bohdan yon Szyszkowski [ Zeitsch . phjsikal . 
tViem., 1‘J13, 84, 91— 97. Compare A., 1912, ii, 146).— The author 
lias investigated the influence of sodium and potassium bromides 
on the colour reaction between methyl-orange and hydrogen 
bromide. The influence of these substances is compared with the 
corresponding influence of chlorides on hydrogen chloride, and it 
is shown that the sodium ion has a stronger influence than the 
potassiuni ion, and bromine than chlorine, the general nature of 
the influence being additive. But with sodium bromide the additive 
character vanishes entirely, and a very much smaller effect is 
observed; this is explained by assuming a removal of hydrogen 
bromide by the formation of a complex of the type uNaBrmHBr. 

J. F. 8. 

Equilibria in Systems Containing Alcohols, Salta, and 
Water, Including a New Method of Alcohol Analysis, Georoe 
H. Fiiankforter and Francis C. Frart (J. Physical Chem., 1913, 17, 
402 — 173).— The equilibrium diagrams of the ternary systems of 
water with methyl alcohol-potassium carbonate, ethyl alcohol- 
potassium carbonate and fluoride, propyl alcohol-potassium carbon- 
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ate and fluoride and sodium chloride have been plotted in triangulav 
co-ordinates. Each of these six systems becomes heterogeneous 
within certain limits of concentration, and the alcohol phase may 
be rendered visible with phenolphthalein in the case of potassium 
carbonate systems and with “spirit-blue ] in the others. The tie 
lines are straight, whether in triangular or rectangular co-ordinates, 

^In general, the solubility of the hydrated salts in absolute alcohol 
is about the same as in 60 — 70% alcohol, and greater than in 
alcohol of intermediate dilutions. The influence of temperature on 
the position of the binodal curves is small with methyl and ethyl 
alcohols, but considerable in propyl alcohol mixtures, particularly 
with sodium chloride. Propyl alcohol has a minimum solubility 
in 2'28% sodium chloride solution at about 37°. Some of the 
heterogeneous solutions had both upper and lower critical tempera- 
tures, outside of which they were homogeneous. 

The relative salting out powers of potassium fluoride and carbon- 
ate for ethyl and propyl alcohols are opposite, and sodium chloride, 
which is a good precipitant for propyl alcohol, does not affect ethyl 
alcohol. The precipitating action does not depend on the ions of 
the salt, but rather on its afflnity for water. 

Anhydrous potassium fluoride is an excellent dehydrant for 
alcohols, acting rapidly on account of its solubility in the alcohols, 
and absorbing a large proportion of water (62%) to form its lowest 
hydrate, KFj^HoO. The limit of dehydration of ethyd alcohol is 
at 97-5% when the vapour pressure, 3'5 mm., corresponds with that 
of the hydrate, KF,2fr,0. 

Saturated potassium fluoride solution is superior to saturated 
potassium carbonate as a dehydrant as it has a lower vapour 
pressure. 

Ethyl alcohol in aqueous solution may be estimated by addin; 
sufficient potassium fluoride to salt out part of the alcohol, and 
then adding water, drop by drop, until the solution is just homo- 
geneous again at 25°. The proportion of alcohol is found by refer- 
ence to the solubility curve of the salt in alcohol-water mi.xtures. 

The method is not ap))licable to liquors such as beer, wliicli 
contain dissolved solids, but is fairly accurate in presence of sjiiall 
proportions of methyl alcohol. B. J. C. 

The Velocity of Evolution of Oxygen from Bleaching 
Powder Solutions in Presence of Small Quantities of Cobalt 
Nitrate and the Influence of Different Compounds on it. N. 
M. Bell (Zeiisch. anorg.Chtm..^^\^, 82, 145 — 163). —An apparstis 
is described by means of which a 0'5078A' -solution of cobalt nitrate 
may be added to a solution of bleaching powder in a thermostat, 
and the volume of escaping oxygen measured. The velocity accords 
well with a uiiimolecular reaction, but is modified by shaking and 
by the order in which the solutions are mixed. Acids acceleiate 
the reaction by .nbout one-half for .V/SO-solutions of lire acid, and 
alk.alis retard i\ by one half for a ,V/2000-solntioii. Salts acccleiato 
(II- retard it. and a relation between the nature of the salt .and its 
catalvtie influence has not been found. Nickel sulphate has about 



OKNBEAL AND PHYSICAL CHBMISTKY. 


ii. 687 


the same influence as cobalt nitrate, but ferrous sulphate has onfy 
about 1-5% of the catalytic influence of the cobalt salt. C. H. D. 


PiezooheinicAl Studidst. X. The Influence of Pressure on 
the Velocity of Reaction of Condensed Systems. I. Eenst 
OoHKN and B. B. db Boer (Zeitach. pkysikal. Cham., 1913, 84, 41— ft2. 
Compare last abstract). ^The authors give a long critical review 
of the older work on the influence of pressure on the velocity of 
chemical reactions, and follow this with a description of experi- 
ments on the velocity of hydrolysis of sucrose at 25° by iY/8- and 
y/ie-hydrochloric acid at pressures vatying from 1 to 1500 atms. 
Jhe authors have also determined the compressibility of sucrose 
solutions, and this value is used in the calculations of the velocity 
constant. The measurements by this method can be made with 
the same accuracy as at ordinary pressures. It is shown that 
the reaction velocity is decreased by 8% at a pressure of 500 atms., 
by 19% A* 1900 atms., and 26% at 1500 atms. The influence of 
pressure can be expressed by the equation rflogl;/(fp = const, and 
also by the linear equation kp = a\hf. The compressibility of a 
solution of sucrose containing 20 grams in 100 c.c. of solution at 
25° is found to be 238'6 — 423'! atms. j3 x 10® = 36'7, r252'0 — 1509’0 
atms. J3xl0i> = 29'l. J. P. S. 


Hydrolysis of Esters of Substituted Aliphatic Acids. VI. 
Saponifloation by Sodium Hydroxide of Hydroxy- and Alkyl- 
oxy acetates and -propionates. E. W. Dean {Amer. J. Sci., 
1913 , liv], 35, 605 — 610. Compare Findlay and others, T., 1905, 
87. 747 ; 1909, 95, 1004). — The velocity of saponification by 
sodium hydroxide at 0° and 20° of the following ethyl esters has 
been determined ; Ethyl acetate, glycollate, raethoxyacetate, 
ethoxvacetate, propoxyacetate, propionate, lactate, glycerate, 
o-ethoxypropionate, and fl-ethoxypropionate. 

The presence of an hydroxyl group in aliphatic esters produces an 
acceleration in the velocity of saponification, which, however, is 
variable in its raaguitude. The presence of alkyloxy-groups has a 
very varying effect, in some cases resulting in a considerable 
acceleration, in others in a slight retardation. With alkyloxy-esters 
of similar constitution the velocity of saponification decreases as 
the molecular weight of tlie alkyloxy-group increases. 

fl-Substituted esters are saponified less rapidly than the 
a isomerides, in this respect, beliaving the same as in acid hydro- 
lysis; generally, however, the relative velocities of saponification 
of the esters studied are quite different from the relative velocities 
of tlieir acid hydrolysis. 

The velocity of sapoiiificalloii seems to be elosely eonnected with 
the slieiigth of the acid from wbieb the ester is derived; a quanti- 
tative relation could not be found at present, but. in general, the 
stronger the acid the greater the velocity of saponification. 

T, S. P, 
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The Forces which Determine the Velocity of Bemoval of 
Soluble Colloids from Colloidal Media in Aqueous Solutions. 
T, Brailsfobd Robertson {Pfluger's Archiv, 1913, 152, S24— 
Compare A., 1910, i, 528). — ^The author shows that the velocity of 
extraction of proteins from colloidal media by means of aqueous 
solutions is determined by forces of a' capillary nature. The capi]. 
lary forces regulate the reaction velocity, not because they deter- 
mine the velocity with which the solvent penetrates the colloid 
particles and moistens their internal surface, but because they 
control the velocity with which the protein passes from the inside 
of the colloid particles to the outside solvent. The following 
relationship between the time and amount of protein dissolved is 
deduced; = in which x is the amount of protein extracted in 
the time t ; k and m are constants. From the form of the relation- 
ship it is clear that although the extraction of the protein is very 
rapid at first it decreases so rapidly that it cannot be regarded as 
complete in an experimentally finite time. The above relationship 
is confirmed by the results of experiments on the rate of extraction 
of casein by dilute solutions of acids, and the extraction of protamine 
from the dried spermatozoa of OncorhyrKhus tsehawytgeha, 
Walbaum {Joe. cit.). J. P, S. 


Catalytic Hydrogenisation by Finely Divided Metals. 
Antonio Madinaveitia {Anal. Fit. Quim., 19)3, 11 , 328— 3.‘)3),_ 
Ruthenium and iridium determine the catalytic hydrogenisation of 
cinnamic acid, but not of toluene, whereas rhodium acta on both 
substances. Osmium is inactive. G. D. L. 


Catalysis. XVII. Reactions of Both the Ions and the Non- 
ionised Forms of Electrolytes. Reactions of Sodium Phen 
oxide with Metbyl Iodide and Ethyl Iodide in Absolute Ethyl 
Alcohol at25°and 35°. H. C. RoBEETSos.juo.andSoLOMONF. Achee 
{Amer. Chtm. J., 1913, 49, 474—520. Compare Acres, this voh, ii, 
576; Marshall, Harrison, and Acree, this vol., ii, 577). — In con- 
tinuation of the work on catalysis, a study has been made of the 
velocities of reaction of sodium phenoxide with methyl iodide and 
with ethyl iodide at 25° and 35° in absolute alcohol at concentra- 
tions ranging between A' and A’/dO. Constant values h.ave been 
obtained for A',- and K^, which represent the velocity of trans- 
formation of unit concentrations of phenoxide ions, and of non- 
ionised sodium phenoxide with alkyl iodides. Tills is regarded as 
evidence that both the phenoxide ions and the non-ionised sodium 
pheno.xide react with the non-ionised alkyl iodides, and is sup- 
ported by tlie fact that the same value is obtained for A', with a 
given alkyl haloid whether the phenoxide ions are derived from 
the sodium, potassium, or lithium salt. It is probable that the 
transformation is accompanied by an "abnormal salt effect, and in 
order to investigate this question it is proposed to determine Ihe 
reaction velocities in solutions varying in concentration from A' to 
.V,/2048. A similar study has shown that p-bromobenzonitrile and 
sodium, potassium, and lithium ethexides in solutions ranging 
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from NJZI to iV/2048 giv^ the same value for Ki for the ethoxide 
ion m these ideal solutions, but seem to yield different uncorrected 
values tor and m the more concentrated solutions. The 
abnormal behaviour of the concentrated alcoholic solutions are 
being i^estigated by measurements of their fluidities, the effect 
of added salts on the reaction velocities, and the probable extent xif 
tlie alcohoJation of the reacting constituents. E G 

Conetitatioa of Atoms and Molecules. I. N. Bohr U’Uil. 
Uan; '^1^- [''0. 26 1— 24).— ihe author, making use of Kutbeiford's 
theory of the constitution of the atom, considers the mechanism 
by which the revolving electrons are bound to the positive nucleus. 
Ilio considerations are made in relation to Planck’s hypothesis of 
energy quanta. It is shown that in any molecular system consist- 
ing of positive uucleii and electrons in which the nuclei! are at rest 
relatively to each other and the electrons move in circular orbits 
the angular momentum of every electron round the centre of its 
orbit will m the permanent state of the system be equal to A/2ir 
where h is the Plaiick constant. ' 

On the assumption that the hydrogen atom consists of a positive 
nucleus and a single electron of charge e, the author deduces the 
expression v = where rn is the mass of an 

electron, r, and are whole numbers, k is the Planck constant, and 
,i is the atomic_ vibration frequency. This expression accounts for 
the law connexion of the lines in the hydrogen spectrum. If r =2 
and r, varies, the expression gives the Balmer series, and if r,! = 3 
the ultra-red series of Paschen is obtained. If r, = l and t„=' 4 5 
respectively, series are given iu the extreme ultraviolet and' infra- 
red. These have not yet been observed. J. P S 

Formation of the Molecules of ihe Elements and their 
Compounds with Atoms as Constituted on the Corpuscular- 
ring Theory. Albsrt C. Cbehore (PhU. Mag., 1913, [vi], 26, 
25 — 84 ).— The author first describes experiments made to test the 
corpuscular-ring theory of the atom. A number of steel balls of 
uniform size are suspended by long, tliin copper wires in castor oil 
and chargel to an equal high potential, allowed to take up 
their equilibrium position, and photographed. In this way it is 
shown that the arrangement calculated by Thompson is set up, 
although other equilibria are possible. The radii, etc., for the 
arrangements which correspond with hydrogen, carbon, nitrogen, 
oxygen, and fluorine atoms are worked out from measurements 
made on the photographs of the equilibrium arrangements. The 
second part of the paper deals with the combination of atoms to 
form molecules. It is shown that two atoms take up a position of 
eqii’hlnium to one another in forming a compound, and that 
there is an attraction between them varying inversely as the fourth 
power of the distance. The third part of the paper is mathematical, 
iuid deals with the calculation of the nece.ssary formuls involved in 
the pajier. ,T F S 
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Cbemioal " Lability " and Absorption of Ultraviolet Rays, 
Victor Henri (fiimpt. rend., 1913, 166, 1979 — 1981), — Si>bstancei> 
which are chemically labile are said to possess the property of 
chemical “ lability.” 

An examination of the work which has been done during the 
pset few years leads the author to tne following electronic theory 
of chemical reactions: a substance which reacts readily contains 
molecules which are able either to liberate or to exchange electrons 
readily; the linkings between the atoms in a molecule are brought 
about by the electrons. 

Since the absorption of ultraviolet rays is an electronic property, 
it should follow that compounds which absorb these rays should 
be chemically labile, and vice versa. An examination of a number 
of different compounds shows this to be the case. T. S. P. 

Reform of Chemical Calculations. C. J. T. Hanssen {Ohtm. 
ffewt, 1913, 108 , 3). — The author has extended the list of atomic 
weights which are whole numbers (compare A., 1912, ii, 1157) to 
seventy-six elements. T. S. p. 

Piezochemical Studies. IX An Automatic Pressure Begu 
lator for High Pressures. Ernst Cohen and R. 11. de Boek 
{Ztitsch. phyiikal. Chm., 1913, 84 , 32 — 40). — The authors desciibe 
an automatic apparatus which is capable of regulating the pressure 
in a reaction bomb to within 1% for pressures up to 1800 atms. 
This apparatus has been used in the authors’ previous work (A., 
1909, ii, 291, 641, 796, 857, 981 ; 1910, ii, 1029; 1911, ii, 23). 

J. F. S. 

An Automatic Apparatus for the Extraction of Solutions 
Sensitive to Heat. Richard Kehpf (Chem. Ztil., 1913,37,774).— 
The solution to be extracted is contained in a jacketed glass tube, 
which can be cooled by a current of cold water. Into this glass 
tube is fitted, at the top, a reflux condenser, and between the 
lower end of the condenser and upper end of the jacket are sealed 
two side-tubes, the lower oue of which leads to the bottom of a 
flask containing the extracting liquid, and serves as an overflow 
for this liquid from the jacketed tube. The upper side-tube serves 
to conduct the vapour from the flask to the reflux condenser. .lust 
below the end of the condenser is a funnel which is sealed on to 
a spiral of glass tubing which reaches to the bottom of the jacketed 
tube. The liquid from the condenser runs down through this 
spiral, and is forced, by hydrostatic pressure, up through the 
solution to be extracted, and overflows into the above-mentioned 
flask. T. S. P. 

A New Form of Condeneer. Richard Ascher {Ztitseh. mgtw. 
C//«m.,'19I3, 26, 408). — To avoid the instability caused by the intro- 
duction of an adapter between a condenser and the flask of boiling 
liquid the author constructs the inner tube of the condenser with 
a short T-piece at one end, making an angle of 60° with the cooling 
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nortion of the tube. The two short arms of the T-piece can be 
litted to a flask, and with a thermometer or tap-funnel respectively. 
■\Vhen the condenser is so disposed that the smaller angle of the 
■f -niece is below, it is in position for ordinary distillation, whilst 
u/hen turned with the smaller angle above it is ready for refluxing. 

D. F. T» 

^ New Modification of the Liebig Reflux Condenser. 
Walthek Fsikse (Pharm. Ztnlr. h., 1913, 54, 6711) — The ordinary 
condenser, in which the inner tube is expanded into a series of 
bulbs, is modified in such a way that the cooling area of the bulbs 
is increased by making the upper and lower end of each bulb 
re-entrant (as the lower end is in the head of an alembic). In 
order to prevent the condensed liquid collecting in the bottom 
channel thus formed in each bulb, a tube is sealed into the lowest 
nart and connected with the top portion of the next lower bulb. 

T. S. P. 

The L-Oondenser. Kakl LOdecke (Cheni. Ztii., 1913, 37, 838). 
_A condenser has already been described by the author (ibid., 
1905 , 29 , 1282) in which condensation is effected by internal 
cooling with an inner tube enlarged into a series of bulbs ; it can 
be used over a water-bath without condensing the steam and so 
wetting the cork of the flask. The condenser is very effective, and 
the earlier disadvantage that a little of the condensed liquid in 
distillations was retained in the lower portion of the condenser 
is r.ow obviated by attaching the inlet and outlet tubes for the 
vapour and condensed liquid in a line witli the side of the condenser 
instead of centrally. D- F- T. 

Lecture Experiment to Show the Speoiflo Action of 
Catalyeta. Emu. Abel (Ztittch. Zlekimchtm., 1913, 19, 480 — 483. 
Compare A., 1908, ii, 26; 1912, ii, 927).— The author has shown 
(/of. fit.) that the reaction between hydrogen peroxide and thio- 
sulphate is catalysed differently by iodine and inolybdic acid. In 
the first case the reaction goes as indicated by the scheme : 

H,0., + 2SaO," -b 2CH,-COjH -> 8,0^" -b fCHs'CO,' -b 2 H 2 O, 
and in the second case as indicated by the scheme : 

4HA + SzO/ 280," + 2H' + 3H.,0. 

If both reactions are started and a little barium chloride solution 
added to each, in the first case there will hardly be a cloudiness, 
whilst in the second a continuous formation of sulphate will occur. 
Further, if a drop of hydrochloric acid is added to each reaction 
and then a drop of methyl-orange solution which is just acid, in the 
first case the colour will change to yellow as the reaction proceeds, 
whilst in the second case it will become notably redder. As is 
visible from the equations, the end of the reaction in the first 
case is conditioned by the using up of all the thiosulphate, and in 
the second case by the using up of the hydrogen peroxide. Conse- 
quently there is an excess of hydrogen peroxide over thiosulphate 
in the first case, and vice versa in the second case. This is shown by 
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adding starch to the first reaction, when a deep blue colour will tg 
formed due to the iodine liberated by the action of the HjOj on 
the sodium iodide formed in the reaction. In the second case even 
on adding potassium iodide there is no blue colour formed in the 
presence of starch, showing the absence of hydrogen peroxide. As 
a Jecture experiment the author recoijtimends the following quanti- 
ties. The volume of the reaction mixture in each case should be 
100 C.C., made up of (I) OTAfHjOj, 0'025iVNa282O3, 
0025iVCH3-C02H, 

a little 0 025iV’BaCl2 and O OOAiVHCl, a few drops of methyl-orange 
and a little starch and 0'25A’KI; (II) as (I) except that the 
0'2DA^KI is replaced by 0'0002 mol. Na^MoO^. The reaction is 
complete in a few minutes, and the changes indicated can all be 
observed. J. F. S. 

Two Lecture Experimente. [Preparation of (I) Copper 
Acetylide, (II) the i^ Nitrole of Nitroisopropane.] Ha.vs Kupe 
(7. pr. Chtm., 1913, [iij. 88, 70 — 82). — Details are given of the 
preparation of copper acetylide and the methods adopted to show 
its explosive character when brought in contact with nitric acid, 
potassium permanganate and sulphuric acid, bromine, and chlorine. 

The second experiment illustrates the formation of the i)'-nitrole 
of nitroisopropane by passing nitrous gases from arsenious o.xide 
and nitric acid into a concentrated ethereal solution of acetoxime. 
The formation of the t/i-nitrole may be more readily shown in the 
following manner; An aqueous solution of acetoxime and sodium 
nitrite is covered with ether, and dilute hydrochloric acid added 
drop by drop with constant shaking, when the ether rapidly 
acquires a deep blue colour. F. B, 

A Modified Borman’s Gas-generating Apparatus. J. JLrsk 
(Zeittch. anal. Chem., 1913, 52, 419 — 421). — An improved form of the 
apparatus destribed and figured by Borman (A,, 1912, ii, 931). 

L. DE K. 


Inorganic Chemistry. 


Bromides. IV. Icilio Guabeschi {AUi R . Aacad. Sri . Torim , 
1912-1913, 48, 735—749. Compare this vol., ii, 333).— The aiuhot 
has continued his investigation of the stability of bromides with 
the aid of the test previously described. The paper also contains 
information regarding the hydrates of the salts described. 

Anhydrous lithium bromide evolves bromine when heated to 
its m. p,, and also (in small quantity) when it is boiled with water 
and iodine. Ammonium bromide sublimes and dissociates on best- 
ing, but does not yield bromine. Sodium bromide does not evolve 
bromine (or only traces) when heated even above its ni. p. 
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Bromine u rapidly ehmmaW, however, when the salt is heated 
with of iodine. Rubidium bromide loses bromine above its 
p., but only gives the smaUest trace of bromine when heated 
with water and iodine. If the dry salt is heated with iodine 
liowever, much bromine is evolved. C*sium bromide does not yield 
bromine on heating, and only gives traces with water and iodine: 
with iodine in the absence of water, however, bromine is evolved 
even at the ordinary temperature, and on heating the evolntior^ 
very considerable. Thallium bromide does not lose bromine even 
liigh temper^ures; it is more stable than the bromides of 
potassium and s^ium When it is hea^d with iodine, bromine “s 
evolved. Silver bromide behaves similarly. All the above-mentioned 
bromides yield bromine when heated with chromic acid 
The action of chromic acid on silver bromide may be used to 
detect traces of this salt, even in presence of other silver haloids 
In the reaction, oxygen and bromine are evolved, and metallic 
silver and chromium sesquioxide are formed. 

Mercurous bromide sublimes when heated, and during the 
sublimation no bromine is liberated. The salt yields bromine,' 
however, when rapidly heated with excess of iodine or with very 
concentrated chromic acid. Iodine reacts with mercurous bromide 
even at the ordinary temperature, and a mixture of mercuric iodide 
and mercuric bromide is formed. This reaction agrees with 
Werner’s formula, Hg-HglBr,, for mercurous bromide. 

Anhydrous cuprous bromide evolves bromine at its m. p. The 
salt also yields bromine when heated with 25% chromic acid.' 

R. V. S. 


The Existence of Bromites. J.’;€i,*eens {Compt. rend., 1913, 
156 , 1998 2000^.^A fresh solution of hypobromite, made by the 
solution of bromine vapour in a solution of potassium or sodium 
hydroxide, was divided into two parts; the one was treated with 
an excess of ammonium chloride, whilst the other was first heated 
at 80° for a few minutes, and then excess of ammonium chloride 
added. The first solution was without action on an alkaline 
arsenite solution in the cold, wliilst the second oxidised it, the 
oxidising power being as much as one-tcntli of that originally 
possessed by the hypobromite solulion. Tlie oxidising agent still 
present in the second solution could not be bromate, since bromate 
does not oxidise an arsenite in cold alkaline solution ; it was 
probably bromite. This was proved to be the case by analysis, as 
follows. The hypobromite present in the (second) solution was 
destroyed with carbamide, and the bromide precipitated as silver 
bromide. After collecting the precipitate, the filtrate was divided 
into three portions, which were analysed as follows: In the first 
portion the oxidising power towards a cold alkaline arsenite solution 
was determined ; in the secoi^ portion the oxidising power towards 
a cold, strongly acid arseni* solution was measured; the third 
portion was evaporated to dryness, the residue calcined to destroy 
bromate and bromite, and the amount of ■bromide estimated. The 
results of these three analyses gave the formiilajMBrO.., that is, that 
VOL, CIV. ii. 40 
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of a bromite, as the 0 JUcliMii|[ subdiance preseat in the see 
solution. ■ ‘ % T. S, p”" 

The Ozidatioii of' Sonia LKnfkoio Substances at H 
Pressures and Temperatures^ Milbaum (Eiq}ai, 

Gmg. App, CA«»»., 1912, 2, 188— 18fi).‘^Tbe action of oxygen at 48n" 
and a pressure of 12 atmospheree on vmous oxides and mixture 
of oxides has been investigated. The oxides of the following metal* 
give peroxides : lithium, soditm, potassinni, and barium. A small 
proportion of higher oxides is given by the oxides of cobalt and 
nickel. Lead oxide gives red lead, antimony oxide gives the 
tetroxide, and chromium ^uioxide give* chromium chromate 
The oxides of the following inetals and elements remain unaltered 
glucinum, calcium, strontium, sine, cadmium, aluminium, boron 
thallium, silicon, zirconium, tin, bismuth, molybdenum, tungsten 
uranium, and iron. 

The two-component mixtures investigated all contained chroiiiiuni 
oxide as the one component; all of them, with tlie exception of 
the mixture with cerium oxide, gave chromates. In the second 
column of the periodic system the amount of oxygen absorbed 
diminishes in the inverse ratio of the atomic weight of the metal. 

T. S, P, 


The Action of Carbon Dioxide on the Mineral Sulphides. 
N. D. CosTEANO (Conipf. rend., 1913, 156, 1985 — 1987). — The action 
of carbon dioxide on sulphides, at temperatures below that at 
which dissociation of the carbon dioxide takes place, has been 
studied. 

Silver, copper, cadmium, bismutli, and antimony sulphides were 
not acted on. Silicon sulphide reacted slowly at 1100° in 
accordance with the equation: 200^ — SiSo = 2CO -I- 2S-f SiO, ; the 
same reaction takes place even at 450°. The results show, at the 
same time, that carbon dioxide has no action on sulphur at these 
temperatures. T. S. P. 


Colloidal Selenium. Aiexandeb Gutbiek and Fb. Heisrich 
(Koll. Chem. Beih'fie, 1913, 4, 411— 457).— The authors have studied 
the reduction of selenious acid to selenium by means of a series 
of reducing agents, and also the reversibility of the liisperse 
selenium system produced in these actions. It is shown tiiat in 
the reduction of selenious acid solution by sulphurous acid tiie 
maximum reduction occurs when the substances are present in the 
molecular relationship ISeOj: 2SO.,. The colour of the solutions 
in the above case is reddish-yellow when the selenium oxide is 
above the given relationship, and changes toward the green with 
an excess of sulphur dioxide. The colour is in this sense dependfiit 
on the way the liquids are mixed. When solutions of seleniuni 
dioxide are reduced by sodium or ammonium hydrogen siiliilute, 
a maximum reducing action is found to occur at the molecular re 
lationships ISeOji 2’5 — 2'7NaHSOs and ISeOj: 1'8 2 ’ 0 NH 4 HS j. 
Just as in the reductions by sulphur dioxide the colour of the 
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reducing ag«»t" i£U Mducfion* ^ place in ibe' siwffilG*; 
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increasing aiwint w the;, wtarang agent, and deoiegw^ 
increasiiig tiw^ iOUitMn- A maximuin reduction r^latien^ . 

ship could not be dbaened. A relationship appears to exM 
Ijstween the velocity of aedimentation and the concentration of the 
hyposulphite, in the sense that sedimentation is more rapid the 
greater the concentration of hyposulphite. In those cases where 


jci -- v»»v«»\y vacK/o vrudv 

there is a large concentration of hyposulphite, the deposited red 
selenium often changes into the black modification when kept. 
Jlydrazine hydrate reduces solutions of selenious acid very rapidly, 
but 110 Tnaximum reduction relationship could be observed, and 
the coagulation of the selenium sols occurred at about the same 
time with all quantities of the reducing agent. Hydrazine chloride 
and sulphate behave exactly like the hydrate. The relative velocity 
of reduction of the substances investigated is shown to be in 
the following order: sodium hyposulphite, l.ydraziae chloride 
sulphurous acid, hydrazine sulphate, and hydrazine hydrate. Th^ 
selenium obtained by reduction with sulphurous acid dissolves in 
water to form a colloidal solution, and the red disperse system 
so formed, which can be filtered without a residue, coagulates 
extremely slowly. During sedimentation, it forms two layers the 
upper one being blmsh-red to yellowish-green, and the under one 
turbid red. A solid hydrosol of selenium can be obtained bv 
evaporation of the above-mentioned solution in a vacuum. This is 
a reddish-brown powder, which partly dissolves in water to form 
a yellowish-green solution, and a turbid red sol can be formed by 
rubbing the residue with water. Selenium prepared by reduction 
with sodium or ammonium hydrogen sulpl-.ite forms colloidal 
solutions, that precipitated by the sodium salt passing more easily 
into solution than that precipitated by the ammonium salt 
Reduction with sodium hyposulphite produces reversible and stable 
sols so long as the relationship ISeO.,; 2— 2-8Na.,S,Oi is not exceeded 
ill the reduction. Selenium produced by hydrazine hydrate or the 
hydrazine salts is completely irreversible, ' J, p. g. 


The Atomic Weight of Tellurium , and a Critique of the 
Basic Nitrate Method of Determination. William L. Dudley 
and Paul C. Bowers (•/. Amur. Chan. Soc., 1913, 35, 875— 880).— A 
continuation of tho earlier investigation (Dudley and Jones, A,, 
i91'3, ii, 935). Tellurium, which liad been purified in the mannur 
described earlier, was dissolved in nitric acid for the purpose of 
determining the atomic weight by the basic nitrate method, but 
it was found to separate, on crystallisation, sometimes as ortbo- 
rliombic basic nitrate, and sometimes as octaliedral dioxide; the 
latter could be converted into basic nitrate by further treatment 
(repeatedly if necessary) with nitric acid., Tlie figures calculated 
lom the results of the decomposition of the basic nitrate were, 
lowever, so irregular that the method was abandoned. Tellurium 

46—2 
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may crystallise from nitric acid soiation as tellurous acid, tellurhim 
dioxide, and basic nitrate, and the exact conditions for l]ie 
separation of pure crystals of any one appear to be very elusive. 

In the failure of the basic nitrate method, the tetrabromidi. 
method was applied to the determination of the atomic weight of 
thp various fractions of the tellurium precipitated by hydrazine 
hydrochloride, and also of the element in the various specimens of 
basic nitrate obtained above. The results indicate the identity of 
the tellurium in every case. D. F. T. 

Effect of Free Chlorine on the Product of Hydrolysia 
of Tellurous Chloride. Pniiip E. Bhowni.vo and George 0 Oijbh 
HELBAN {Eighth. InUr. Cong, App. Chem., 1912, 2, 59- 
Harcourt and Bakers discussion (T., 1911, 99 , 1311) of the work 
of Browning and FUnt on the hydrolysis of tellurous chloride 
they state that the yellow colour sometimes observed in the 
hydrolytic fractions was found by them to he due to a small amount 
of telluric oxide present in their material, presumably because of 
chlorine set free from the hydrochloric acid by the action of bright 
sunlight. The authors find that if pure tellurous oxide is dissolved 
in hydrochloric acid which has been exposed to bright sunlight, 
the solution hydrolysed with boiling water, and the precipitate 
thus formed boiled with pure hydrochloric acid, no chlorine is 
liberated. Moreover, if the solution of tellurous oxide in hydro- 
chloric acid is saturated with chlorine toth before and after 
hydrolysis, the amount of chlorine liberated when the precipitate 
is boiled with hydrochloric acid is very small, the amount of 
tellurium trioxide formed being less than 0’5%. 

It follows that the results obtained by Browning and Flint cannot 
he due to an error caused in the way suggested by Harcourt ami 
Baker, T. S. P. 

An Active Modification of Nitrogen Produced by the 
Electric Discharge. V. (Hon.) Robert J. Strutt IProc Hoii. 
Sue., 1913, A, 88, 539 — 549. Compare A., 1911, ii, 482; llil2,ii, 
153, 477, 935). — An improved method is described for preparin; 
and storing pure nitrogen containing less than 1/150,000 of its 
volume of oxygen. It is shown that, despite criticisms, the presence 
of traces of oxygen in the nitrogen used is not essential or even 
favourable to the formation of active nitrogen. The addition of 
oxygen hinders the formation, 2% preventing the action altogether. 
Hydrogen and carbon dioxide as impurities have but little effect 
on the action, but traces of water vapour are decidedly harmful. 
Nitrides are formed by passing active nitrogen into vapours of 
mercury, cadmium, zinc, arsenic, sodium, and sulphur. These 
nitrides are decomposed by water or potassium hydroxide, giviiij 
ammonia. Carbon disulphide yields a blue, polymeric nitrogen 
sulphide and a polymeric carbon monosulphide. Sulphur chloride 
gives ordinary yellow nitrogen sulphide. Stannic chloride and 
titanium chloride also yield solid products; in the latter case nitro- 
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gen was shown to ^ pre^nt. The following compounds give hydro- 
gen cyanide when treaW with active nitrolen: LtyKeS^ 
pentane methyl bromide ethyl S j J 

ethylene dichlonde, ethyhdene dichloride and ether 

present, cyanogen chloride is produced, and benzene also gave 
cyanobenzene. The intensity of the cyanogen spectrum with organic 

.ill, d.l,,id. „d br..r,id,’ 

appear to be any definite connection between the development of 
spectra by active nitrogen and the chemical actions in progress 

J. P. S. 

Fixation of Atmospheric Nitrogen by means of Boron 
Compounds. I. Decompositions under High Pressures 

Akthue Stahler and John Jacob Elbert (Bo- llll 4R 
g060-2077)_The object of the authors’ expieni was 
determine the conditions under which boron nftride may beet be 
obtained from naturally occurring compounds of boron. Since in 
such compounds the boron is generally combined with oxygen it 
was necessary to investigate first the best methods for their 
reduction, and then the combination with nitrogen of the boron 
or boride formed. ® 

The reduction of boron trioxide by carbon begins to take place 
at 1200 , in the presence of nitrogen, calcium borate (borocalcite) 
imderpes reduction at 1280°, reaction probably tking place 
according to the equation: ® ^ 

CaB^Oj + 8C 3N, = 4BN + CaCN, + 7CO. 

The °>«^rolysH of molten borax gave yields of boron to the 
e.xtent of 12 U Carbon electrodes were first used, but they broke 
off repeatedly at the sur ace of the fusion; iron electrodes lasted 
longer, but they also broke off after a time. 

Attempts to reduce boron trioxide by means of calcium carbide 
at 1620° made It probable that the product of reaction was calcium 
bonde, which has previously been prepared by Moissan. 

Before carrying out further experiments on the production of 
boron nitride it was necessary to determine its stability; it was 
lound that decomposition with evolution of nitrogen only com- 
iiienced to take place at 2450°; this temperature of decomposition 
liolds only m the presence of carbon, since the boron nitride was 
roiitained in a graphite crucible. 

The next experiments were confined to mixtures of carbon with 
either boron trioxide or borocalcite. These were heated to different 
emperatur^ in an atmosphere of nitrogen under different pressures, 

special electncsl furnace having been constructed in which 
eachons could be carried out at pressures up to 500 kg. per 
sq. cni,, and at temperatures up to 2500°. ^ 

atmnS of boron trioxide and carbon and nitrogen at 

tn o pherm pressure, the best yield. 26-28%, of boron nitride 

obtained between 1600° and 1700°. With increasing pressure 
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tlie yield increases, more than 86 % of boron mtnde Wng obteined 
at I pressure of 70 kg. per sq. cm. and a temperature of 1600o, 
When the boron trioxide is replaced by borocalcite, a nearly 
theoretical yield of boron nitride, according to the equation given 
above is obtained when the temperature is maintained at 18o0“ 
for thirty minutes and 1400° for hfteen minut^; increase m 
pressure of the nitrogen has no effect on the yield. At normal 
pressures the amount of nitrogen absorbed per gram of boron is 
mvich greater with borocalcite than with boron trioxide; only at 
very lifgh pressures are better results obtained with boron trioxide 
than with borocalcite. 

Catalytic Action of Iodine. Moeits Kohh ^d Al™, 
OsTERSETZKR {Zeilich. nwg. Chem.. 1913, 82, 240 241) Ihe 
reaction between phosphorus trichloride and sulphur chloride, 
3 PCl. + S5,aj = PCl5 + 2 PSCl 3 , is accelerated by iodine, and a yield 
of 88% of phosphorus pentachloride may be obtained. L. 11. ],), 

The Retention of Small Quantities of Water by Arsenic 
Pentoxide at Elevated Temperatures. Alas VV. C. Menzie, 
and Paul D. Potter (Eighth. InUr. Cong. Am. CAsm 191^ 2, 

179 182). An investigation of the amount of water lost by the 

hydrate, 3 As, 05 , 5 H, 0 , when heated for different lengths 0 time 
at different temperatures in a current of dry air or of of known 
humidity. 

Total Adsorption of Arsenious Oxide by Ferric Hydroxide 
Geoho Lockemann and Fbakz lxcKs (Znf8ohjhyM. Chm, 1913, 
83 735 — 758- Compare A., 1911, ii, 485, 720). A continuation 
of the work of Lockemann and Paucke, in which the quantity of 
iron hydroxide required for the total adsorption of arsenious oxide 
is determined at a series of temperatures, the iron always being 
exactly precipitated by the theoret.ca quantity of ammonia. T e 
influence of sodium and ammonium salts in the formation of solub e 
basic iron salts is examined, and it is sliowii that sodium mtra e 
has the least teudencv to form such salts, and ammonium sulphate 
the greatest. It is then shown that in the presence 0 salts it n 
better to add the ammonia to the iron salt in two portions; thus, 
if one-third tlie required amount of ammonia is added, and then 
after fifteen minutes the residue, the total adsorption is more 
rLlar and reproducible than it other conditions are adop ed. 
The adsorption occurs less perfectly at higher temperatures to 
at lower temperatures, and the difference in the 
marked at lower concentrations than at higher. Thus, at , 
ouaTty of iron hydroxide required for the total adsorption 
Tmi^aLnic in 100 e.c, is three times as much as is req.to 
at 0 °, and at 80° six times as much is required; but for lie^t U 
adsorption of .300 mg. jier 100 o.c., the amounts at 40 ’ 

only one and a half and two and a-half times respec n y 
quantity require, 1 at 0°. The total adsorption of 
hydroxide follows the formula S = ^Af, in which F. \ 



INOaOANIO CHEMISTEY. 


ii. 699 


number of mg. of iron hydroxide, A the number of mg. arsenic 
per 100 C.C., and p and p are comtants, which differ for different 
temperatures. The total adsorption of arsenic is not materially 
influenced by the presence of sodium and ammonium salts. The 
precipitation of arsenic by iron hydroxide is a usable process for 
the punflcation of concentrated salt solutions, and for the detection 
of small tracee of arsenic m solutions or nitre fusions. J. P. S. 


Boron Hydrides. II. A New Boron Hydride, B,H„. 
Carbon Disulphide Cooling Bath for MainUining a Constant 
Temperature of - 1 1 2°. Alpbkd Stock and Kurt Feiedeeici (Ber.. 
1913, 46 , 1959— 1911).— When the boron hydride, (compare 
Stock and Massenez, this vol., ii, 44), is preserved at room tem- 
perature over mercury, it slowly undergoes decomposition, with 
the formation of a new boron /ipdride, B^Hj, the only other gaseous 
product of decomposition being hydrogen, The decomposition is 
not appreciably affected by sunlight, but is accelerated to a great 
extent by ultra-violet light. At 100“ the decomposition is complete 
in a few hours, whereas at ordinary temperature it takes a month 


or more. 

The composition, BjH,, of the new hydride was proved (1) by 
decomposition with water, which is very rapid, and takes place 
quantitatively according to the equation: B.,H, -i- 6H,0 = 
2 K 3 BO 3 + 6 Hj, ( 2 ) by explosion with excess of air, "( 3 ) by deter- 
mination of the density, which gave a molecular weight of 27’8 
(theory for BjHj, 28'0). 

B.Hj is a colourless gas possessing a characteristic, repulsive 
odoiir, resembling that of the hydride and to some extent 

that of hydrogen sulphide. The vapour tensions at the following 
temperatures, -130°, -120°, -]12‘1°, -110°, -100°, and 

-90°. are respectively 4, 10, 22-4. 25, 40, and 65 cm.; the b. p. is 
-87° to -88°, '760 mm., and the m. p, <-140°. It is much 
more stable than BjHjq, but nevertheless decomposes very slowly 
at ordinary temperatures. When submitted to the action of elec- 
trical sparks boron is deposited, and non-volatile boron hydrides of 
objectionable odour formed. When heated with the bare flame, 
colourless and yellow solid hydrides are formed, but no liquid 
products, as is the case with the hydride B,H|„; the chief product 
crystallises in long, colourless needles, which are not decomposed 
by water, and dissolve in sodium hydroxide. 

only takes fire in the air when mixed with other boron 
hydrides. With alkalis, it reacts similarly to B,H,„; for example, 
with sodium hydroxide it gives solutions in which the presence of 
liypohorates must be assumed. B,H,„ is at first completely absorbed 
by sodium hydroxide (lor. rit.), but B.,H,; gives some hydrogen 
imniediateiy it comes in contact witli the alkali. 

The formula BoH„ shows that boron must be at least quadri- 
valent. and not tervalciit as a maximuin,. as it should be according 
to it,s position in the periodic .system. 

A carbon disulphide cooling bath for maintaining a constant 
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temperature of -112° is described. It was used in fr^ionating 
the decomposition products of the hydride T. S. P. 


Borates. System 


CaO-B,0, 


-H,0 


at 30°. II. Umbehto 
Sborgi (A«i if. Acead. Lineei, 1913, [vl, 22, i, 716— 719).— The paptr 
gives the numerical results of the author’s experiments, a discussion 
of which is to follow. R- S. 


Composition of the Gaseous Mixtures Resulting from the 
Action of "Water on the Carbides of Uranium and Thorium. 
Paul Lebbau and A. Damiens (Compt.rend., 1913, 156, 1987— 1‘J89), 
—The gas evolved by the action of water on the carbides of 
uranium and thorium is proved to be a mixture of the following ; 
hydrogen, methane, ethane, propane, butane, ethylene, propylene, 
and homologues, acetylenic hydrocarbons. Uranium carbide reacts 
very slowly, the reaction lasting from five to twenty-five days or 
longer; thorium carbide reacts much more quickly, three to four 

IVo specimens of uranium carbide were used, one containing 
P47% of graphite and the other free from graphite. The reaction 
is much slower with the latter carbide, and the gases are more 
completely hydrogenised, as shown by the fact that the proportion 
of hydrogen diminishes, whilst that of the hydrocarbons, especially 
methane, propane, butane, and propylene, increases. 

The gases were analysed by the method previously described 
(this vol., ii, 349). S. P. 


The Composition of Water Gas. Leo Vignon {Compt, rend, 
1913, 156, 1995 — 1998).— The author confirms the observation of 
Clement and Desormes and of Langlois that water-gas always 
contains some methane. Further investigation has showri that the 
formation of the methane is due to the presence of calcium o.vide 
in the coke used. Experiments on the action of steam at 1000° on 
mixtures of coke and lime showed that the percentage of methane 
in the water-gas increased with increasing proportions of lime. 
The formation of the methane is considered to be due to the follow- 
ing reactions: 4C0-|-2H»0 = 3C02 + CH 4 ; 2CO + 2 H 2 = C 02 + CH,; 
c6,-l-4Ho = CH.-b2H20. The lime acts as a catalyst on these 
reactions T. S. P. 


Mixed Cryetals of Potassium and Ammonium Chlorides. 
Kekjiro Uveda [Mem, Coil. Sci. Eng. Kyoto, 1913, 6, 147 150).— 
The author has determined the mutual solubilities of potassium 
and ammonium chlorides at 25°, 65° and 90° respectively. The 
mutual solubilities increase with rise in temperature, the iiicreKe 
in the case of ammonium chloride in potassium chloride being 
much more rapid than in the case of potassium chloride m 
ammonium chloride. The gaps in the series of mixed crystals lie 
between 'the following molar percentages of ammonium chloride; 
27— 95'!^ at 25°, 46—93% at 65°, and 69—90% at 90°. T. S. P. 
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The Beduotion of Some Metallic Chlorides by Sodium. 
JiIatthkw a. Hontkr (Eighth. Inter. Cong. Jpp. Chtm., 1912, 2, 
125 — 138). — The author has constructed a special steel bomb, 
capable of withstanding high pressures, in which the action of 
sodium on various chlorides at high temperatures could be studied. 

Ill such an apparatus titanium tetrachloride is readily reduced? by 
sodium; if the amount of material used is great enough, the heat 
of reaction is sufficient to give the titanium metal in a coherent 

condition. 

Both carbon tetrachloride and carbon disulphide can be reduced 
by sodium, the temperature and pressure produced during the 
reaction being considerable. There is 'no conclusive evidence that 
fusion of any part of the material takes place during the reaction. 

A crystalline residue, microscopic in amount, appears to possess 
some of the properties of crystalline carbon. Some sodium carbide 
is formed as a by-product of both reactions, and if too little sodium 
is present for complete reduction of the carbon tetrachloride, some 
carbon he.vachloride is produced. 

Glucinum chloride gives glucinum metal, the properties of which 
are to be investigated further. 

Silicon tetrachloride is reduced with difficulty, giving finely- 
divided silicon. Great difficulty was experienced in maintaining 
the bomb air-tight. 

Neodymium chloride gives finely-divided neodymium, which is 
not readily separated from the sodium chloride produced during 
the reactidn. T. 8. P. 

Equilibria in the Systems : Water. Sodium Nitrite and 
Water, Sodium Nitrite and Sodium Nitrate. MAncRt. Oswald 
(Eighth. Inter. Cong. Avp- Chem., 1912, 2, 205—2(17). — The author 
has determined the solubility curve of sodium nitrite, and also the 
mutual solubilities of sodium nitrate and nitrite at different 
temperatures. 

Sodium nitrite does not give a stable hydrate. Sodium nitrite 
and nitrate form neither a double salt nor mixed crystals. 

T. S. P. 

Disodium Monohydrogen Phosphate and its Hydrates. 
Their Solubilities and Traneition Temperatures. Alan W. C. 
JlF.NziESand Edmond C. Homphrrt (Eighth. Inter. Cong. App. Chtm . 
1912 , 2. 175 — 178). — The determination of the solubility curve of 
disodium liydrogen phosphate has given the following transition 
temperatures: dodecahydrate to heptahydrate, 35’2°; hepta- 
hydrate to dihydrate, 48'3°; dihydrate to anhydrous salt, 95°, The 
cyohvdric temperature is -5°. The solubility of the anhydrous 
salt diminishes with rise in temperature. T. S. P. 

Equilibrium of Lithium Sulphate with the Alkali Sulphates 
in their Mixed Solutions up to 100°. (Mile.) CfciLE Spielbeik 
Wompi. rtnd., 1913, 167 , 46—48. Compare A., 1912, ii, 917). — A 
continuation of the study of the solubility of lithium sulphate in 
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water in the presence of alkali sulphates up to 100®. The results 
show the existence of several double salts. With sodium sulphate 
it gives salts ; liijSO^jNSjSO^.hlHjO at 0®, which ceases to exist at 
16°; 1^2804, 3N 83804,12320 from 16 — 24°; 4LL2SO4, 302804, 5H,0 
at 28°, and between 32° and 100° Li2S04,Na2S04,3H20. With 
potUssium sulphate it forms one dot^ble salt, Li2S04,K2S04, and 
with ammonium sulphate one double salt, Li,S04,(NH4)2S04. up 
to 100°. ' W. G. 

Forms of Silver. Physico chemical Morphology. VoiKMAa 
KouLSOHOTTga {.^sitscA. Chem. t«d. Kotloid, 1913, 12, 985 — 296). 
theoretical paper, in which the relationships between the various 
forms of silver arc discussed. The material contained in the paper 
has all been previously published (compare A., 1908, ii, 182; 1912 
ii, 253, 731, 845; this vol., ii, 285, 286, 287). J. F. g, ’ 

Silver Oxide. H. von Wabtenbceg {Zeitsch. EkhtroAem., I 913 
19, 489 — 491). — The author shows that silver vapourises more 
easily in oxygen than in nitrogen, which he explains by the forma- 
tion of an oxide, probably Ag-iO. The stability of the oxide is 
explained from its large heat of vaporisation, which lies probably 
between ~90'6 and -109 Cal. If silver vapour in oxygen i’s 
rapidly cooled traces of oxide can be detected in the condensed 
material. J. P. g, 

Action of Light on Silver, Mercurous, Lead and Cuprous 
Azoimides; Basic Azoimides of Lead and Copper. Lothir 
WOHLER and W. Kropko (Bxr., 1913, 46, C045— 2057).— With the 
object of gainiiig further insight into the chemical condition of 
the photographic latent image, the authors have studied the action 
of light on the above azoimides. They find that decomposition 
occurs with immediate formation of the metal, and not of a sub- 
compound. Hence, by analogy, they are led to the conclusion 
that the photochemical alteration in the silver haloid of a photo- 
graphic plate is due to an adsorption compound of finel3'-divide(l 
metal with unchanged haloid, and not to various subhaloids of 
different colours, 

Silver azoimide is highly sensitive to light, decomposition occur- 
ring with evolution of nitrogen- In a specimen which had been 
exposed to light tor such a period that decomposition had not 
occurred beyond the stage corresponding with the possible forma- 
tion of a suh-azoimide, particles of metallic silver were visible under 
the microscope, and the residue behaved, when heated or subjected 
to percussion, in the same manner as silver azoimide. Full details 
of the precautions necessary in performing these tests are recorded. 

Mercurous azoimide is more sensitive to light than the cone 
sponding silver compound. In this case decomposition does not 
follow the same course as with calomel and other mercurous com- 
pounds, since mercuric azoimide is not formed. The percussion test 
points to immediate decomposition into mercury and nitrogen, and 
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ilie non-fonnation of a sub-azoimide is further coulinaed by the 
absence of hvdrazoic acid from the products of the decomposition 
of mercurous azoimide suspended in water. 

Lead azoimide, which is extremely sensitive to light, decomposes 
according to percussion and temperature tests into metallic lead 
and nitrogen .when the dry salt is illuminated. When exposed to 
air or placed under water, oxidation of the separated lead proceeds 
simultaneously, and the product consists of basic lead azoimide mixed 
with finely-divided lead hydroxide. The filtrate contains traces of 
lead, hydrazoic acid, and considerable quantities of ammonia. 
Reaction thus appears to proceed simultaneously according to the 
three equations; (i) PbN,-l- 2 H 20 = Pb( 0 n )2 + 2 N 3 H; (ii) PbNs(in 
light) = Pb-t3N,; (m) Pb-|-N3H-h2H.20 = Pb(0H)2 + N 2 -bNH 3 , 
When preserved in the dark, lead azoimide is practically 
unaltered after twenty-four hours at 115°. 

Cuprous azoimide, CuNj, is obtained by the gradual addition of a 
solution of sodium azoimide to excess of a concentrated solution 
of copper sulphite to which potassium sulphite has been previously 
added, followed by acetic acid in quantity just sufficient to dissolve 
the precipitate formed. It forms a pale greenish-grey precipitate, 
which inflames at 220°. When exposed to light, it becomes deep 
red with a violet tint, and decomposes into copper and nitrogen, 

Basic lead azoimide, PbO.PbNj, has been prepared by three 
methods; (i) by heating the calculated quantities of lead azoimide 
and lead hydroxide under water in a sealed tube at 140° for twelve 
to fifteen hours, and separation of the basic azoimide from speci- 
ficallv heavier unchanged azoimide by elutriation. The method 
has the drawback that large spontaneously explosive crystals of 
lead azoimide arc liable to .separate during the slow cooling of the 
tube ; (ii) by leading a current of carbon dioxide-free air through a 
boiling aqueous suspension of lead azoimide until the calculated 
amount of hydrazoic acid has been evolved ; and (iii) by heating the 
requisite quantities of freshly precipitated lead hydroxide and lead 
azoimide underwater on the water-bath for twentv hours. The two 
latter methods yield uniform products. The basic azoimide is less 
sensitive to percussion or temperature than lead azoimide, whilst an 
intimate mixture of lead azoimide and oxide in the proportions 
necessary to form the sub-azoimide shows the same sensitiveness 
as the pure azoimide. It is interesting to note that lead azoimide 
when mixed with 30% water has the same sensitiveness as the dry 
azoimide, whilst moist mercurous azoimide is scarcely less sensitive 
than the dry product. 

Basle cupric azoimide, CuO.CuNj. is obtained as a yellow sub- 
stance which retains water when a suspension of the normal 
azoimide in water is heated at 70 — 80° in a current of air free from 
carbon dioxide until the calculated quantity of hydrazoic acid has 
been evolved. It inflames at 245°. When, however, cupric 
azoimide and cupric hydroxide are warmed under water, hydrazoic 
arid is evolved and cupric hydroxide alone remains. 

Basic mercuric azoimide is not obtained when a solution of free 
hydrazoic acid is warmed with excess of mercuric oxide, whilst 
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mercuric azoimide is ouchanged when air is passed through a suspen- 
sion of it in water. 

A aeries of experiments is described on the connexion between 
the size of crystals and the tendency towards spontaneous detona- 
tion, from which it appears that the size of the crystals has a far 
more pronounced influence on the percussion test than on the 
temperature test. H. W. 

The Coupling of Metallic Silver and Copper' with the 
Arsenic Haloids. Sieofbikd Uilpkkt and Faiiz Hebemakh {Ber , 
1913, 46 , 2218 —2225). — ^When molecular silver, prepared either 
by the action of hydrazine sulphate on an ammoniacal silver nitrate 
solution or by the reduction of silver chloride with zinc, is well 
shaken in a sealed tube with molten arsenic tribromide, combina- 
tion takes place with the formation of a silver arsenic bromide, 
AgjAsBrj, which is readily freed from the excess of arsenic tri- 
bromide by washing with ether. After drying in a vacuum over 
phosphoric oxide, it forms an amorphous, black, odourless powder. 
That it is a chemical individual is shown hy the following reac- 
tions : Cold water has very little action in the cold, but in the 
warm, grey, metallic silver is formed; tliis decomposition takes 
place readily in the cold with ammonium or potassium hydroxides. 
That the arsenic is directly linked with the bromine in the 
compound is shown by the fact that magnesium phenyl bromide 
gives a 70% yield of triphenylarsine. When the substance is 
digested with a concentrated solution of potassium cyanide, fission 
takes place in such a way that free arsenic is produced, the silver 
going into solution as a complex silver salt. A control experiment 
showed that molecular silver, potassium, cyanide, and arsenious 
acid react very slowly, giving arsenic, but this reaction could not 
account for the previous one. The compound is very stable, arsenic 
beine volatilised only at a dark red beat. It is considered to have 
Ag ,Br 

the constitution Ag A8( Br, the arsenic atom possessing the 
Ag \t5r 

co-ordination number 6. 

When arsenic trichloride is used instead of the tribroiiiide, a 
compound is obtained which is similar in its properties to the 
silver arsenic bromide described. It has, however, the composition 
7 Ag, 2 AsCl 3 ; with potassium cyanide a substance of the composi- 
tion AgAsj is obtained (it is not certain whether this is a definite 
compound), as well as arsenic, which seems to indicate that one 
atom of silver is differently linked from the others, which give 
silver chloride. It may be that the compound is a solid solution 
of silver and the compound AgjAsClj, which would be the analogue 
of the bromine compound. 

When copper is used instead of silver, the compounds 7C'u.i!AsCI,i 
and 7 Cu, 2 AsBr 3 arc obtained. They behave very similarly to tlic 
silver compounds, except- that ammonium hydroxide, potassium 
hydroxide, and hydrochloric acid transform the copper into cuprous 
oxide or chloride ; magnesium phenyl bromide gives triphenylarsine. 



INOaaANIC CHEMISTKT. 


ii. 705 


Substaiic6fl of similar properties are obtained by the action of 
arsenic vapour at 500° on silver chloride or bromide and on cuprous 
chloride; it follows that the decomposition of these compounds at 
liigh temperatures, whereby arsenic is produced, is reversible. 


Calcium Hydride. Wiluelm Mocdeniiauer and 0 ItoLL- 
HasseN (Zeitsch. anorg. Chem., 1913, 82, 130-140).— Erperiments t> 
determine the dissociation pressure of calcium hydride, using a 
nickel boat in a porcelain tube, gave a marked dissociation from 
600 °, reaching one atmosphere below 800°. On the other hand, 
calcium hydnde is readily prepared by heating calcium in hydrogen 
at, 830°, so that the pressures measured above cannot be true disso- 
ciation pressures. The porcelain tube is attacked. If lined with 
iron, quite different results are obtained, the pressure being only 
11 mm. at 780° and 705 mm. at 1027°. A second hydride. Cad, 
also exists, having its own dissociation pressure, and this compound 
appears to be volatile. 

The heat of formation of Call is calculated to be about 21,000 
cal, and of CaH, from CaH and hydrogen also about 21,000 cal., 
making 42,000 cal. for the heat of formation of calcium hydride 
from liquid calcium and hydrogen, whilst Guntz and Bassett 
(A., 1905, ii, 300) found 46,200 cal. from solid calcium. C. H. D. 

The Action of Calcium Hydride on Sulphates. Kbicii 
Euler and K. Heerdeoen (Btr., 1913, 46, 2284— 2137).— When a 
mi.tture of barium sulphate and calcium hydride is ignited by a 
fuse similar to that used in the thermit reaction, vigorous action 
takes place according to the equation : 

BaSO, + fCall, = BaS -r 4CaO -f 4H.,. 

Tire hydrogen apparently does" not take part in the reduction, since 
water is not formed ; of course, the reaction product may consist 
partly of barium oxide and calcium sulphide. 

If the product of reaction is added to water in small portions 
at a time in order to decompose excess of calcium hydride, and 
then warmed with hydrochloric acid, complete solution is readily 
obtained; the barium may be quantitatively precipitated from 
solution by saturation with hydrogen chloride fconipare Ebler A 
1909 , ii, 347). ■ ’ 

The above reaction forms a ready method of getting insoluble 
siil])lmte3 into solution, a large number of sulphates reacting. 
Sulphates of the heavy metals sometimes give the metal itself; the 
loaction with lead sulphate proceeds with explosive violence. 

Further experiments are being made with the sulphates of 
thorium and cerium and other rare earth metals. T. S. P. 

Melting Points of Some Refractory Oxides. Clarence W. 
Kanolt {J. Weuhiy ton Acad. Sci., 1913, 3, 315— 318). — An 
- rseiii graphite resistance furnace is used, the temperatures being 
t etei mined by means of a Holborn-Kurlbaum optical pyrometer, 
8ig ited vertically downward through a glass window. Lime and 
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magnesia volatilise completely in a vacuum without melting, and 
in such cases an atmosphere of hydrogen is used. 

Magnesia is melted in graphite crucibles, but lime for&s carbide, 
and must be melted in a tungsten crucible, or by making a tube 
of lime, through which hydrogen is passed and down which the 
pyrometer is sighted. Alumina and cjiromium oxide are melted in 
tungsten crucibles in a vacuum. 

The following results are obtained; MgO, 2800°; CaO, 2570°; 
AWj, 2050°; CroOj, 1990°. C. H. I). 

Peroxide, Ozone, and Nitrous Acid in Calcium Hydroxide 
and Aragonite. Wilhelm Vaubel (/ ;«•. C/im., 191S. [ii]. 88, 
61-72. Compare A., 1912, ii, 1180).— According to Ditz (this 
vol., ii, 320), the starch-iodide reaction shown by calcium hydroxide 
and aragonite is due to the presence of small quantities of nitrites 
and of ferric compounds, and not to the presence of calcium per- 
oxide, since neither aragonite nor calcium hydroxide give the usual 
peroxide reactions with titanic and vanadic acids. 

The author points out, however, that the negative results 
obtained in the latter reactions furnish no criterion as to the 
absence of a peroxide, for calcium peroxide itself in the presence 
of an excess of calcium hydroxide does not react with either 
vanadic or titanic acids. 

That the starch-iodide reaction is not due to the presence of 
nitrite is conclusively proved by the fact that a calcium hydroxide, 
which gave a distinct reaction with starch-potassium iodide, did 
not show the usual nitrite reactions with sulphanilic acid and 
phenol, resorcinol, pyrogallol, guaiacol, or brucine, altliougb positive 
reactions were obtained at once on tlie addition of a trace of nitrite 
to the calcium hydroxide. 

Further, it is improbable that the blue coloration is due to ferric 
compounds, for the latter react only slowly with starch-potassium 
iodide, whilst in many cases the blue coloration with calcium 
hydroxide develops instantly. Moi'eover, the estimation of the 
peroxide by titration of the liberated iodine with sodium tliio- 
sulphate is in good agreement with the results obtained by direct 
titration with permanganate, which would not be the case if the 
starch iodide reaction were due to the presence of ferric com- 
pounds. Finally, although the peroxide in aragonite and calcium 
hydroxide cannot be detected by the nraiiyl nitrate, vanadic. 
titanic, and chromic acid reactions on account of the disturlhiig 
influence of the excess of calcium hydroxide, positive results have 
been obtained with the benzidine and m-phenylenediamine reac- 
tions. 

The paper contains a summary in tabular form of thirty-eight 
reactions which may be used for the detection of ozone, nitrons 
acid, and hydrogen peroxide. J'- ® 

Reduction of Tricalci^m Phosphate by Hydrogen. Aexold 
'ijKmjtvn {Eighth. Inter. Cong. App. Chrm., W2, 2. 171 — 171 ) — At 
1300° calcium phosphate is reduced by hydrogen to a mixture of 
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calcium oxide and phosphorus. Only traces of phosphorus hydride 
and calcium phosphide are produced during the reaction. It is 
probable that a basic phosphate is produced as an intermediate 
product. 

Carbon monoxide has no reducing properties towards calcium 
phosphate at 1300°. T S ^ 

Theory of Luminescent Stones and their Variously 
Coloured Phosphorescence. Lonwio Vanino [ J . pr . Chem., 1913, 
[ii], 88, 77—79, Compare this vol., ii, 591).— According to the 
author, luminescent sulphide stones on exposure to light become 
superficially transformed into modifications of higher energy 
content. The transformation is reversible, the phosphorescence 
after exposure to light representing the transformation into the 
original modification of lower energy content. 

With respect to the effect of traces of impurities in modifying 
the colour of the phosphorescent light, the author considers that 
their action is not a chemical one, but is similar to that of the 
sensitisers in photochemical processes; the energy which becomes 
available during the transformation of the sulphides is converted 
by them into light energy. 

Ihe different phosphorescent colours exhibited by different parts 
of one and the same stone, is found to be due to a difference in 
the temperature to which the stones were e.xpcsed during their 
preparation; thus, a mixed calcium-strontium stone containing 
traces of rubidium showed, in its upper part, a light blue phos- 
phorescence, whilst the lower part, which had been more strongly 
healed, exhibited a deep violet phosphorescence. F. B. 

Glucinum Peroxide. A. S. Komarovski { J . Hus>. l ‘ hya . Chtm . 
Soc.f 1913, 45, 608 — 613). — Attempts to prepaie gluciiiiiiii peroxide 
by the action of hydrogen peroxide on liydrated glucinum oxide 
resulted only in the formation of the compound 3G10, 411,0,, SHjO, 
containing hydrogen peroxide of crystallisation. 

With basic glucinum carbonate of the composition GlCOj.SGlO - 1 - 
51L0 hydrogen peroxide yields the Ijrisic pm tide, 2G102,3G10 -I- 
8JHjO. which is moderately stable, and exhibits all the usual 
properties of jieroxides. T. H. P. 

Glucinum Sulphide. K. Mieleitxeb and Hermann Steismetz 
(Zeiisch. anorg. Chtm., 1913, 82, 9-3-96),— Glucinum sulphide mny 
be prepared by heating glucinum. chloride in hydrogen sulphide, 
previously purified by means of a chromous salt and phosphoric 
oxide. For analysis the product is heated in a sealed tube with 
Iiitric acid and silver nitrate. The silver chloride is collected, silver 
IS removed from the filtrate by hydrochloric acid, and the sulphur 
estimated as barium sulphate. Glucinum is estimated in the 
liltrate. The product contains 97- -98»:. of sulphide, 
t.luniium sulphide is a white, amorphous mass. It is little 
eoon, posed by water, even when boiling, but readily bv acids, 
riuling atmospheric carbon dioxide. It burns with a' bright 
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flame and separation ot sulphur in contact with concentrated 
nitric acid. Dry hydrogen chloride at a red heat converts it into 
the chloride, and bromine vapour into the bromide. A poly- 
sulphide has not been obtained. C. H. D. 


The Nature of Alkaline Glucinnm Solutions. Bkkm) 
Bleyeb and S. W. KiuraANS (ZtiMit. anorg. C'lwn., 1913, 82, 
71_91),_When a solution of glucinum sulphate is dropped into 
potassium hydroxide, a saturation point is reached, depending on 
the concentration of the hydroxide. From the solution saturated 
with the hydroxide A a second hydroxide, B, is obtain^, ahd on 
collecting and drying B a third modification, C, which is still less 
soluble, is obtained. The solubility of the three modifications has 
been determined. When the relative concentrations of glucinum 
and potassium hydroxide are plotted against one another, A and li 
yield straight lines, whilst C, like the corresponding modification of 
zinc hydroxide, shows a marked curvature (compare Wood, T., 1910, 
97, 878). Analysis of the hydroxides, after washing with absolute 
alcohol, gives the compositions A, HjGljOj; B and C, HoGlO.^. The 
ionic products for A, B, and C respectively are A], O'TS x 10-2»; 
A, 0'28 X 10-2^ 1 A,, 0T44 x 10'“, and the constants of acid disso- 
ciation are I fixlO-'^, O'fifixlO*'*, and 0‘29 xl0-“. These are 
minimum values. Fresh glucinum hydroxide is a somewhat 
stronger acid than zinc hydroxide in the corresponding condition. 

® c. H. n 


Thermal Dissociation of Magnesium Carbonate. Kobert 
JlABCand A. §IUEK (AeitscA. orKwy. CAem., 1913, 82, 17 — 49), Com- 
pare Grunberg, this vol., ii, 516).— According to Brill (A., 190.5, ii, 
522), the dissociation of magnesium carbonate by heat takes place 
in stages, seven basic carbonates being formed. Discontinuities were 
not observed by Friedrich and Smith (this vol., ii, 28). It is now 
shown that the dissociation proceeds very slowly in the dry sub- 
stance, hut is accelerated by the presence of moisture, this factor 
accounting for the divergent results. 

Precipitated magnesium carbonate always contains water. Anhy- 
drous ihombohedral artificial magnesite is obtained by heating 
10 grams of precipitated carbonate with 300 c.c. of water and a 
few grams of solid carbon dioxide at 185° in an autoclave under 
•20 to 30 atmospheres pressure. Even this preparation retains 
water very obstinately. The dissociation at 350° is accelerated by 
mixing the carbonate with fused potassium nitrate. Manoraetric 
measurements with the dried carbonate give inconclusive results 
owing to the slowness with which equilibrium is reached. 

Kinetic experiments have been made by heating the material 
in a platinum boat in a stream of dry or moist air. The latter 
accelerates the decomposition. The velocity of dissociation gradu- 
ally diminishes with time. 

The dissociation in presence of water-vapour has been determined. 
This is permissible, as the dissociation pressure of magnesium nydr 
oxifle is equal to one atmosphere at 180°, so that the hydroxide is 
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not forntfd during the experiments with carbonate. Heating in 
sealed tubes, and analysing the gaseous contents after removal 
fjotn the furnace, does not yield satisfactory results, as re-combina- 
[ion takes place with appreciable velccity. This is avoided by 
mixing with potassium nitrate. A mixture of 1 part of magnesium 
carbonate and 3 parts of potassium nitrate allows of an accurate 
measurement of the dissociation. The pressure of one atmosphere 
is reached at 402°. The heat of dissociation is calculated to be 
_ 23 , 200 cal. ' C'. H. D. 

The Influence of Foreign Metala .on the Bolling of Zinc. 
EuokNX PaoST and A. Van de Casteeue (Bull. Soc. dim. Belg., 1913, 
27, 175 — 189). — The question of the influence of the presence of 
foreign metals on the rolling of zinc is little understood. The 
authors have taken for their experiments refined zinc (containing 
about 1% lead and a few hundredths % of cadmium and iron), and 
Ijave added in various cases cadmium, tin, antimony, copper, 
arsenic, and iron. The results indicate that under the usual prac- 
tical conditions of rolling the content of lead should not exceed 
1'25%> and that of cadmium 0'2%; these limits are well above the 
quantities generally present in practice. The quantity of iron, 
arsenic, antimony, and tin (of which the last is most harmful) 
should be kept as low as possible, especially in view of the fact that 
the effect of these metals when present together is an additive one. 

D. P. T. 

A Process for Renderiog Innocuous a 'Water Supply 
Contaminated with Lead. Paul Senurnr (Arch. Hygitne, 1913, 
gg 70 — 73). — The colloidally dissolved lead hydroxide can he 
separated by filtration through a Berkfcld filter. S. B. S. 

The Action of Potaeeium Amide on Thallium Nitrate in 
Liquid Ammonia Solutions. Edwakd 0. Fbanelin (BightA. 
Inlir. Cong. App Clum., 1912, 2. 103). — When a solution of potass- 
amide in liquid ammonia is added to a similar solution of thallium 
nitrate, a black precipitate of Uiallous nitride is formed in accord- 
ance with the reaction: 

STlNOs -b 3KNHj=Tl3N-b SKNOj + 2 NH 3 . 

Thallium nitride dissolves readily in solutions of potassamide in 
liquid ammonia. When the amniono-base is used in limited quan- 
tity a yellow solution is formed, from which iMfomiim ammoiio- 
llinllilf, TlNK.2,4Nn3, may be obtained as beautiful, yellow crystals. 
This compound loses successive portions of its ammonia of crystal- 
lisation to forni products represented by the respective formuke: 
T1NK,,2NH3 and TlNKj.NHj. 

When thallium nitride is dissolved in excess of potassamide, 
solutions are formed which give well-crysiallised products, which 
are considered to be isomorphous mixtures either of potassium 
ammonothallite with potassamide or of potassamide and the 
unknown thallium amide. T. S. P. 

VOL. CIV, ii, 47 
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Variation of Resilienoe in Oopper and Some of its Alloys 
■with Temperature. LSoh Guiliist and Viotob Bebnakd 
rend 1913 166, 1899 — 1901).— The methods of examination used 
are those already published by Guillet and Eevillon (Sev. Metall, 
1909, 6, 94). The range of temperatures was from 0 to 1100°. 
Ahalyses of all the materials tested) are quoted. With fte excep. 
tion of copper-nickel alloy (Cu, 77'9; Ni, 20 2; Zn, 1 7 j ®, 0 1%)^ 
all the alloys tested showed maximum fragility beginning at 

300 400°, and disappearing at about 700°. In many cases the 

greatest resilience was exhibited at 100°. 

Brass (Cu, OO'O : Zn, 9' 3%) becomes less fragile between 700° and 
900°, whilst the addition of lead (Cu, 90'3; Zn, 
leads to the alloy showing maximum fragility up to 900 Brasses 
containing 80'9 and 70% of copper respectively were fragile at 
700® to 850®, whilst those with 61*8 and 61*3% of copper began to 
improve at 700°. Copper-nickel alloy begins to be fragile at 600°, 
but improves at 1000°. German silver (Cu, Sl'l ; Zn, 25-4 ; Ni, 19'7 ; 
Fe 0-4%) begins to be fragile at 300°, and is less resilient all 
through thau copper-nickel alloy. Aluminium-bronze (Cu, 90'0 ; 
A1 9%- Fe, 0'2%) showed discontinuity between 600° and 800°, 
and determinations could not be made between these temperatures, 
Addition of iron (Cu, 88-5; Al, 7-5; Fe, 3-7) caused fragility to 
lessen at 700°. The results of the investigation are shown graphi- 
cally in the original. T. A. H, 


Complex Copper Nitrites. Albi.n Kubtenackkk [XeiUci 
anorg. Clum., 1913, 82, 201 - 215 ). - Potassium copper nit, ite, 
KsCu(N 02 ) 5 , is obtained by mixing cold saturated solutions of 
copper sulphate and potassium nitrite, adding methyl alcohol, 
filtering, and adding ethyl acetate to the clear, green filtrate. Long 
crystals 'of the salt separate. The salt is stable when pure. 

Ruhidium copfer nitrite, BbjCu(NO;) 5 , closely resembles the 


potassium salt. 

Banum copper nitrite, Baj^Cu^Q^'**]*, from copper and bariuin 

nitrites, forms green double pyramids. Other compounds have not 
been obtained. Evaporating copper nitrite with zinc, nickel, nr 
manganese nitrite yields a green, crystalline compound, 
2Cu0,N,03,3H„0, 

which contains traces of the added m'etal. The presence of a 
complex anion in copper nitrite solution is shown qualitatively, but 
eveu concentrated solutions contain an excess of the normal ions. 
Two basic copper nitrites are also described : 3Cu(OH),,, ( n(.\U.); 
and 2 Cu(OH)o,Cu(N02),. C- I*’ 


Thermal Analysis of Clays. Rubv-Waliach { Compi . 

1913, 157, 48 — 50). — A comparative thermal study of ® 

pure clay, white mica, and some clays of known origin Uf 
samples were heated in an electric furnace, and the temperatures o 
the furnace and substance noted. Curves are given showing 
relationship between the furnace temperature and the 
difference between furnace and substance. The results uidic 
no definite means of analysis. 
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The Roaotions of Aluminium* Nitride. Feitz Fichtbb and 
ApOLr Spmgel {ZetUch. amrq. Chem., 1913, 82, 192—203. Compare 
A., 1907, ii, 691).— -Aluminium nitride is best prepared by passing 
nitrogen over aluminium powder at 800°. A reaction sets in, and 
the temperature rises to 1300°. Impurities are removed by treat- 
jnent with dry hydrogen chloride at a red heat. The nitride may 
],c decomposed by fusion with potassium hydroxide 

AlN-H3K0H = KsA10j-fira:3, ’ 

or by heating with a mixture of 10 c.e. of concentrated sulphuric 
acid with 40 C.C. of water. Dry halogens act slowly on the mtride • 
chlorine decomposes It at 760°: 2AlN + 3Cl2=2AlCl3 + No Sulphur 
chloride vapours act more rapidly. Hydrogen is without action 

J,ead dichromate decomposes it completely, but the reaction with 
sodium peroxide remains incomplete, and nitrate is also formed 
Sul])hur, phosphorus, and carbon disulphide partly displace 
nitrogen, but phosphorus trichloride is without action. Carbon is 
without action at 1200°, and carbon dioxide merely oxidises, but a 
mixture of sodium and potassium carbonates with carbon converts 
a large part of the nitride into cyanide. Alcohol forms triethyl- 
amiue at 230°. q jj_ 

The So-Called Manganese Trioxide. Fredeeick E. Lank- 
SHEAE {ZeiUci. anorq. Chem., 1913, 82, 97—102. Compare P., 1912, 
1 . 98 ).-A 6% solution of potassium permanganate is allowed to 
drop into a cooled mixture of one part of sodium hydrogen carbon- 
ate to four parts of anhydrous sodium carbonate. The gas is 
condensed in a flask cooled with liquid air. After evaporating the 
carbon dioxide, a dark red, amorphous solid, m. p. -6°, remains. 
The ratio of permanganate to manganese dioxide is about 4’8:1. 
The conclusion is confirmed that the gas is an impure hydrated 
permanganic acid. q, 

The Critical Ranges, A, and A^. of Pure Iron. Geobge K. 
Bukof.ss and J. J. Cbowe {J. Waehinqton dead. Sci., 1 9 1 3, 3, 329—332). 
—Five separate preparations of electrolytic iron have been used, 
ill quantities of from 21 to 31 grams. Both the inverse rate and 
differential methods have been employed. Ac., is as pronounced 
as Ar, for all the samples, and for metal re-melted in a vacuum 
the position of Acj and Ar, is identical. A, and Aj appear to 
be different in kind. " C. H. D. 

Formation of Rost under Protecting [Paint] Layers. 
Geobg Pfleideekb {Zeilsch. Kleklroeh/.m., 1913, 19. 507—510) — 
Polemical. The author shows that the theory of Liebreich and 
Spitzer (A., 1912, ii, 259) with regard to the ru.sting of painted 
iron is unnecessary, and that their measurements will not bear the 
interpretation placed on them. J. p. S. 

Formation of Rust under Protecting [Paint] Layers. 
Erik Liebbeich and Fsr 
19, 510 — 513). — Polemical 
abstract). 

47—2 


rz SPITZEB (Zexlsch. KUktrochem. 1913. 
; an answer to Pfleiderer (preceding 

J. P. 8. 
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The Absorption of Iron Pentacarbonyl by Iron. A. Stofpei 
(Eighth. later. Cong. App. Ghent., 1912, 2, 22(5— 233).— -The first part 
of the paper is a re statement of results already published (A., 1912^ 
ii, 986). 

The author has devised a method hy which he is able to estimate 
bbth the gaseous and adsorbed iroh pentacarbonyl. The curves 
showing the relation between the concentration in the vapour amj 
solid phases are exactly of the form of adsorption isotherms, from 
which the conclusion is drawn that the iron pentacarbonyl is 
adsorbed by the iron. This adsorption explains the slowness of the 
reaction between iron and carbon monoxide. T. S. P. 


Neutralisation of Ohroinic Acid. Ren^ Dubbisay {Compi 
renit., 1913, 156, 1902— 1904). — The method already described 
(this vol., ii, 388) has been applied to the investigation of the 
neutralisation of chromic acid by sodium hydroxide and by 
ammonia. The results show that chromic acid differs from a 
strong dibasic acid, such as sulphuric acid, in exhibiting a constant 
snrface tension only until the first acid function is neutralised, 
after which the surface tension decreases gradually but slightly 
until the second is neutralised, when, as usual, a great decrease 
occurs. These results are in harmony with those recorded by 
Berthelot (A., 1883, 642, 707), Sabatier (A., 1886, 692), and 
Groger (A., 1908, ii, 690) as a result of other methods of investi- 
gation. H. 


Hydrates of Uranic Anhydride and Heat of Formation of 
Uranyl Nitrate. Robert de Fobceand {Compi. rend., 1913, 156, 
1954 — 1958).— The uranic anhydride, TJO,, used by the author was 
prepared by heating uranyl nitrate at 290—300° for a consider- 
able time, taking care to avoid fusion. If the heating takes place 

at 550 600° fusion occurs, and a polymeride of unknown molecular 

weight results. The dihydrate, U 03 , 2 H 20 , was obtained from the 
anhydride by the ordinary methods, and the monohydrate, 
U 03 ,H, 0 , by heating the dihydrate at 80° in dry air. 

As the basis of his measurements the author assumes that the 
heat of formation of uranic anhydride from the oxide UO, and 
oxygen is the same, and has the heat of formation of the oxide 
UA fro™ oxygen, namely, 37-65 Cal. (compare Mixter, 

A., 1912, ii, 899). The following thermochemical values were 
obtained: Heats of solution in dilute nitric acid of: UOj, 19 803 
Cal ■ UO,,H,0, 14-846 Cal.; U 03 , 2 H.O, 12-375 Cal.; UO, + 30..+ 
N, = UOJN 03 ),(solid) 4-67-25 Cal., or UOj(N 03 )jaq + 8625 Cal.; 
U().,(N 03 ), = NA(gns) + HO, - 30 60 Cal.; ^3 + HeO(gas) = 
ILU0,-H 14-62 Cal,; U 03 (N 03 )j, 2 H» 0 =U 03 (NOs), + 2H,0(gas) 
-33-27 Cal.; H 2 U 04 -(- U 02 (N 03 ) 2 =b 8 sic nitrate4-4-03 Cal 


The Preparation of Thoria from Monazite Sand by means 
of Hypophoaphoric Acid. Detection of Oerium ^ 
Alkaline Solution of Ammonium Tartrate. 

{Chm. Zeit., 1913, 37, 773— 774).— In the precipiUtion of thona as 
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liypophosphate (compare A, 1912, ii, 948) difficulties may arise 
from the fonnation of sparmgly soluble double sulphates of sodium 
the ceri^ earths when sodium hypophosphate is added to the 
sulphuric acid solution of the monazite sand. These difficulties may 
be avoided if the anion of hypophoephoric acid is formed in siti 
io the acid solution. This may be accomplished either by direct 
oxidation of phosphorus in the solution, or by the anodic oidation 
of copper phosphide, using the acid solution as electrolyte 
Thonum can be completely precipitated as hypophosphate by the 
addition of much sodium hypophosphate to a boiling, sliktiy 
ammoniacal solution of thonum tartrate if care is taken to keen 
the solution ammoniacal. ' 

The formation of an intense, yellowish-brown colour on the oxida- 
tion of ammoniacal solutions of cerium tartrate is a very sensitive 
test for «rium The oxidation takes place on exposing the solution 
to the air; if l^ess than 0 1^-5% of cerium is present it is neces- 
sary to boil the wlution. If hydrogen peroxide is used as the 
oxidising agent, the test is sensitive to 0 0002 gm of CeO ner 
100 c.c. T g Y 


Action of Boiling Sulphuric Acid on Platinum Lg Poy W 
UcCav (EiglUh. Inltr. Cong. App. Chem., 1912, 1, 351-359) -Boiline 
sulphuric acid dissolves platinum in considerable amounts (in one 
experiment when boiling 10 c.c. of acid in a covered dish for one 
hour, 0-0038 gram of Pt was dissolved). The attack is not due to 
atmosphenc oxygen, tor the same thing happens when heating in a 
current of an inert gas. Excess of sulphur dioxide which may be 
conveniently generated by introducing a piece of sulphur into the 
hot acid, or else be passed in the form of a current, prevents almost 
entirely the solvent action. 

If it is a^umed that at the temperature of attack there is a 
slight dissociation of the acid, thus liberating oxygen which would 
cause the action , this would account for the protective power of such 
reducing substances as excess of sulphur dioxide, arscnious and 
antimonious oxides. L dj g 


Alk a li Oamibroiiiidas (Huxabromo-osmeateB). Alexander 
Gutbiee (Bor., 1913. 46. 2098— 2103).— The observation of Moraht 
and Wischln (A., 1893, ii, 380) that finely-divided osmium does not 
enter into reaction with bromine was confirmed. It was found that 
the osmibromides could not be obtained from the osmichlorides in 
all cases by treatment with hydrobromic acid, owing to similar 
reactions occurring to those which take place with the correspond- 
ing iridium compounds (compare Giitbier and Riess, A., 1909, ii, 
102 . 1 ) ; only the ammonium and potassium osmibromides could be 
obtained in this way. 

The n.ost satisfactemy method for obtaining .sodium osmibromide 
was by the decomposition of soiliuin siiiphito-osmiate (scliweflig- 
rammmsaure Natrium), 3Naj0.0s0,,4S0j,r)H,0 (Rosenheim and 
oassemth. A., 1899, ii, 664), with boiling concentrated hydrobromic 
acid, D 1 - 45 . The other alkali salts were readily obtained from the 



Ji 714 ABSTEACT8 OF CHEMICAL PAPBBS. 


sodium salt by precipitation with the corresponding alkali bromides 
from not too concentrated solution. The sodium, MMomum, and 
potassium salts have already been described by Rosenheim and 

Sasserath (loc. cit.). , v ~ 

SMdium omibromide, Rb^OsBr., forms a reddish-brown, fine, 
crystalline powder. Caestum omibromtde, CSjOsBCj, is a dark 
reddish-brown, microcrystalline powder. t- O' P. 


Mineralogical Chemistry. 


Platinum Sands from New Zealand. R. A. FsaQUHAasos 
(Zeitsch. Rryit. Min., 1913, 52. 419; from Trant. New Zeoiond hd., 
1910 43, 148 182).— Platinum is found in several of the gold- 

fields of New Zealand. Near Orepuki, in Otago, it occurs in sands 
and shore deposits in the form of rounded scales; analysis gave; 

p( If pd Rh. An. Fe. Co. Iridosmine. 0». Total. 

74'61 1'30 iVd 5'62 0-39 6-08 0’15 14’S2 trace 100'/3 

The gabbro of the neighbourhood contains no platinum, and the 
metal was probably derived from serpentine of the interior. 

L- J. S. 


Platiniferous Dunites. Santiago Pina db Rubies and F. Cow 
Y RoCAfinol. Fis. Quim., 1913, 11 , 3:H-339),--Two speciraens ol 
dunite from Diudlnsky had the compositions of olivines with Ide", 
and 1-41% respectively of chromite. G. D. L. 

HeUum in Gluoinum Minerals. II. Arnaido Piutii (,l«iA'. 
Accad. lAncei, 1913, [v], 22, i, 671-672. Compere this vol., ii, 419). 

The author has examined six further specimens of pLenacite 

from different localities, and has been unable to detect helium in 
them. The minerals show no radioactivity. R V. S. 

Calcito Crystals from a Water-Tank. Rossklc F. Gwi.sseli 
(Min. dfo?'. 1913. 16 , 345-347).- The material consists of i 
glistening, white, crystalline powder, and it was deposited m a 
tank into which water was led from a spring rising from the 
ferruginous marlstone at Belton Park, near Grantham, Lincoln- 
shire. It consists entirely of minute crystals having the form of 
the primary rhombohedron, r(lOH), of calcite. D .. il ^ nay-iSi 
by M. B. Chapman, gave : 


C»CO,. 

96'65 


AlA' 

0-93 


F«jO,. 

0-21 


SiOj. 

ai4 


IdsoI. 
0* 6 


Total. 

99-99 


h. J. s. 
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TripUte from Eastern Nevada. Fkank L. Hess and W. F. 
lluST (Afnrr. Sei-t 1913, [iv], 36, 51 — 54) — Small, irregular masses 
of triplite occur with wolframite, bismuth minerals, etc., in quartz 
veins in the Reagan mining district. White Pine County, The 
material is light salmon-pink in colour with a vitreous lustre, and 
lias cleavages in two directions. D 3*79, H 4 — 4^; refractive indices 
(1 rS50, 6 1'660, y 1'672. Analysis gave the following results, 
agreeing with the formula 3Mn0,P405,MnF2 ; 

MnO. FeO. CaO. MgO P^O,. F, Total. 

57'83 1-68 2-86 1-21 31-84 7'77 102-99 

the mineral thus lies at the manganese end of the series, and it 
differs from those richer in iron in its' colour. L. J. S. 

Constitution and Genesis of Ferric Sulphates. VIII. 
Botryogen and Rdmerite ; Copiapite, Rudolf Schaeizer 
(Zdtsch, Kryat. Min., 1913, 52, 372 — 398). — The formula of 
botryogen written in the fortn (S0^)^(FeH0)2(MgH0)2Hj,12H20 
shows a relation to the romerite formula : 

(SO.,)4(FeHO)jFe"H2,12H20. 

Although botryogen is monoclinic and romerite is triclinic, the 
axial ratios can be so converted as to show a close relationship. 
The available crystallographic data of copiapite are also discussed, 
and a relation brought out between these and the data for botryo- 
rfeiL Copiapites fall chemically into two groups, namely, those 
without ami those with bivalent oxides (RO = MgO, FeO, ZuO, 
MiiO). Analyses of material belonging to the first group are; 
I, native copiapite from Sierra de I’Alcapa rossa, II, artificial 
copiajiite, and of the second group: III-IV, copiapite from South 
America; and V-VI, from Rammelsberg, Harz: 


SO,. 

Fc^Og. 

FcO. 

ZiiO. 

MgO. 

HjO. 


Total. 

I. 38-62 

30'24 

— 

— 

— 

30-75 

0-90 

100-.51 

II, 38-72 

30-68 

— 

— 

— 

30 60 

— 

100-00 

III. 38-44 

26-36 

1-53 

2-11 

0 98 

30-09 

0-15 

99-66 

IV, 38-47 

26-78 

1-51 

1-67 

0 66 

30-117 

0-27 

99-43 

V. 38-27 

26-39 

0-33 

1*45 

1-73 

30-60 

0-79 

99-56 

VI. 38-22 

26-19 

0 45 

2-47 

0-85 

31-33 

0-40 

99-91 


Fur the first group the formula is (HOFe),(HSOp2(SO()3,15HjO, 
and in the second group there is in addition the radicle 
(ESOjIjajHoO. L. J. S. 


Chemical Oomposltlon of Dysanalyte from Vogtsburg In 
Eaiserstuhl. Wilhelm lllEiOExnnd E, Hl'OEL (^siticA. anorg. Chtm., 
1913, 82, 242 — 248. Compare Hauser, A., 1909, ii, 60). — 
Hauser's method of analysis gives low values for columbium. The 
powdered material is purified by treatment with hot dilute hydro- 
chloric acid and pot-assium hydroxide, which are without action on 
dysanalyte. The mineral has D 4-26 and II 5 5. It is fused with 
potassium hydrogen sulphate, extracted with water containing 
sulphuric acid and hydrogen peroxide, and filtered. The residue, 
after ignition with hydrofluoric acid, is again fused with potassium 
hydrogen sulphate. The filtrates, after removal of hydrogen per- 
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oxide, are twice precipitated with ammonium carbonate. Xlie 
precipitate is dissolved in sulphuric acid, neutralised carefully 
with ammonia, and mixed with sulphurous acid in large excess, 
Titanic and columbio acids are precipitated quantitatively on 
warming. The precipitate is dissolved in sulphuric acid and 
hydrogen peroxide, and again precifjitated. Titanium and colum- 
bium are separated by Weiss and Landecker’s method (A., 1909^ 
ii, 942). Two specimens gave the following analyses (mean of 
several determinations) : 

Ce^Oj 

SiO,. TiO^. C1)A- CaO. (LajO,). FeO. AlA- K^O. Na,0. MnO. MgO. Total. 

I. 0-29 48-31 16-12 21-63 3-32 5'35 125 0-39 4 20 0 02 — loo-gs 

II. 0-33 38-70 25-99 23 51 3 08 5-69 0-82 0-44 1-72 — — loo -^j 

C. H. D. 

Zirkelite from Ceylon. George S. Blake {Uin. Mag., 1913 ^ 
16, 309 — 316). — The materials analysed were found as grains and 
small pebbles in the gem-gravels at various localities in the 
Sabaragamuwa province. They are brownish-black with sub- 
metallic lustre and sub-conchoidal fracture, and range in density 
from 4-72 to 6-22; hardness, 5J— 6. Three varieties are distin- 
guished according to the relative amounts of thorium and uraiiium 
oxides present; these are represented respectively by analyses I-III, 
IV and V, and VI. The material is slowly decomposed by hydro- 
chloric acid, but readily by hydrofluoric. A 20-gram sample, heated 
with hvdrogen potassium sulphate, yielded 134'9 e.c. of gas con- 
taining; COj, 40-2; H, 10-2; N, 34-9; He, 14-7%: 

(Ci.La, 

TliOj. UjOj. ZrO.. TiOj. Di)20j. TjOj. FeO. C«0. MgO FLO. HjO, TutAl. .Si,, jr, 

I, 20-17 — — - S-61*0-96 ----- _ .T-j 

U.t20-44 1-06 30-73 29 50 2-68 1-08 4-07 6-87 2 34 0-38 0 46 99-64 5 0-5-1 

III. 18-78 0-65 32-56 30 95 1-40 0-40 4-42 6 78 3 04 — I-OSIOOO:) 4-72 

115. 8-33 4-66 34-19 36-26 0-32 4-72 8-56 1 33 — 1-70 100 06 4 47 

Y.J 8-51 2-08 32-64 36-06 0-83 4-65 9-35 1 08 — 1-74 09-20 4'3-2 

VI. 0-2314-31 35-27 34-87 — — 3-73 8-18 1-96 0-44 1 68 lOO'O? 4 40 

♦ CejOj, 1-44; (La.RibO,, 2-17. t Also MnO, 0-03. i Also AIjO„ 2 ->G. 

Material from the same samples as anal. IV- VI was examined 
erystallographically by G. F. H. Smith. The rough crystals are 
he.xagonal (rt:c = l : 1-1647) and twinned. It is suggested that the 
original zirkelite (A., 1895, ii, 508) may be rhombohedral or hcx,i 
gonal rather than cubic. L. J. S. 

Talc from Hozsuret, Hungary. H. Michel {Tteh. Min. Petr. 
Milt., 1912 [t.e. 1913], 31, 331).— The following analysis is of a very 
pure sample of talc, which in thick pieces shows a blue or green 
colour. Tlie material is optically negative, witli 2V = 7“, a-l ,i33, 
-y = r588; 

Hygrose. 

SiO., AljO,. FeO. CijOj- MgO. 11,0. H,0. Toti! 

61-75 3-52 1-13 trace trace 28-28 6-05 0-23 99-96 

L. J. S. 
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Solid Solution in Minerals : The Constant Composition of 
^Ibite. Habrt W. Foots and Waites M, Bsaoley J. Sei,, 
1913, [it], 3®, 47 — 50).— The variable compositions of nephelite, 
analcite, and pyrrhotite have recently been explained by the pres- 
ence of other substances (not isomorphous) in solid solution (A., 
1911, ii, 122 ; 1912 , ii, 568, 354). It is found that nepholite 
contains more silica when it is intimately associated with albite; 
and if solid solutions of this kind were common amongst minerals 
it would be expected that their composition might vary according 
to their associations. In order to test this view, analyses are given 
of albite associated with quartz from Amelia Court House, Virginia 
(anal. I by Robertson in 1884; II by Musgrave, 1882), and of 
albite associated with corundum and nephelite in corundum- 
syenite from Brudenell, Renfrew Co., Ontario : 



SiO^ 

AljO,. 

CaO. 

MkO. 

Na^O. 

KjO. 

H^O. 

Total. 

I. 

67-0« 

21 -72 

1-59 

0 08 

1001 

0-39 

— 

100-80 

II. 

68 -U 

1935 

— 

— 

11-67 

0-43 

— 

99-89 

nr 

63-86 

23-32 

8-76 

— 

9-20 

0-16 

0-24 

100-54 


Deducting anorthite, the ratios of Si0j;Al,03:(Na^0-iK20) 
are respectively G'OO : 1'04 :0'93, 6 00: 1'OO ; 1'02, and 
600: 104: 0-94. 

These slight variations may be explained by errors of analysis or 
the presence of impurities; and they do not support the view of 
aiiv solid solution of quartz, nephelite, or corundum in albite. 

^ L. J. S. 

Nefediefflte from the Neighbourhood of Troickoeavsk 
[Siberia]. Alex. Feksmak and L. Citiiadzev { Bvll . Acad. Sei. St. 
Pel^sbowg, 1913, 677 — 687). — The authors describe a pale rose- 
coloured mineral found near Troickosavsk, and sold in large quan- 
tities in Irkutsk under the name of talc. It occurs in compact 
masses having a splintery fracture, and is fatty to the feel. Its 
hardness is about I S, and it cuts like hard soap. The intensity of 
its colour varies somewhat in different samples, and apparently 


depends on 

the presence of traces of manganese. Its composition is ; 




11,0 

HjO 





(below 

100“), 

(above 

Loss OQ 

o 

4. 

o 

|, Fe,0,- 

CftO. MgO. 

100’). 

ignition. Total. 

51-33 17-75 

0-62 

2-83 4-61 

9-51 

13-66 

23-17 100-31 


These results are in close agreement with those obtained for 
nefedieffite, the formula of the latter being probably : 

l(MgO,OaO,FeO,K.,O.Na„0),l (Alj0.,Fc,,0,,).5Si0j.4H,0 + 3HjO, 
or Rl'R2'"Sij0]j.7H.,0. It sometimes undergoes conversion into 
moiitniorillonite, from which it differs in fusibility and in its resist- 
ance to the action of acids. 

Kefedicfflte probably forms the chief constituent of Fuller's earth, 
and allied to it are the majority of the natural soaps, including 
keffekilite, confolensite, soapstone, saponite, pseudosteatite, etc., as 
well as the so-called '■ Basaltsteinmark." T. H. P. 
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Tourmaline Group. Paol Kbimeb (Jerh. naturhitt.-mid. Ver. 
Hnddbtrg, 1913, 12, 262—317; and Diss. Heidellerg, 1913, 1—57), 
—A detailed discussion of the formulse proposed by Penfleld and 
Foote (A., 1899, ii, 304), Tschermak (A., 1900, ii, 217), and 
Wiilfing (A., 1901, ii, 65). Wiilfing assumed the isomorphous 
raising of the two molecules SijjBjAljJNajHgOjs and 

and he now suggests to the auUior a third molecule, 

SiigBgAljjFegHjOjj. 

Re-calculations of many previously-published analyses are given 
in support of these formulse, and the percentage of each molecule 
present in the mixture is stated in each case. The following new 
analyses, hy Dittrich and Noll, are given of tourmaline: I, bottle- 
green crystals from Brazil (D 3 064; u:c = l :0‘4480; optical deter- 
minations are also given) ; II, black crystals from Pierrepont, New 
York (D 3120); III, black crystals from Andreasberg, Harz (D 
3-250; o:C=l;0-4523): 


SiOj. TiOs- BjOs. 

I. 3r-v4 _ II -It 

II, Sj'S'i O'TO U« 
III, 3101 Otil W'8'.' 


AI.O3. FejOj. FeO. McO. MgO. C»0. XajO. LijO. KnO. 11 . 0 , F. Toli,l- 
ss'ia 1-58 i-cs i"2-i nee o-cc 2-37 i-cs oit; 3 -ji o i; im n; 

— U'0*> 8*04 — n :>o 2’th* o-:-,* ^177 

2S-80 4-sr la riT 012 o -42 0’8$ oio 0-20 2-92 (i-n lodi 


The material from Andreasberg is richer in iron than any other 
tourmaline (containing 54% of the iron molecule), and hero the 
crystallographic axis c is slightly longer. L. J. S. 


.fflgirite-like Pyroxene and Crocidolite from Gelling, Salz- 
burg. Richabd Donr and Cabl Hiawatsch (l'«rA. Geol. KeieJismst. 
Witn, 1913, 79— 95).— The well-known “sapphire-quartz” from 

Mooseck, near Gelling, owes its blue colour to enclcMed crocidolite. 
It is found in a gypsum quarry, and occurs in veins in a mixture of 
dolomite, chalybite, and steatit-e, with associated hiematite, linioiiitc, 
crocidolite, and an Eegirltc-like mineral. The last of these has the 
form of green radially-hbrons aggregates, and is shown by .ni.il. I 
to contain much of the jadeite molecule, NaAlShOg, in iiddiiioii 
to the segirite molecule, NaFeSigOg. The crocidolite forms loose, 
fibrous masses; D about 3-20; analysis II is near to that of ' ahria- 
chanite ” from Scotland : 

SiO.^ AUO.. FcjOj. FcO. MnO. CaO. MgO. Sa^O. KjO. H.O. ’I'aHl 

I. 52-61 S-M 22-23 1-47 trace 1-38 0 08 13-60 O'lO OO" I'MIO 

II. 56-71 2 33 11-70 7-60 — — 0-62 5-42 0-57 S'flll 100 W 

L. .1. S, 


Compoaition and Origin of Alkaline Rocka. Charlfs H. 
Smyth, jun. (diner. J. Set., 1913, [iv], 36, 33 — 46). — The average 
composition of all igneous rocks, as deduced by F. W. Clarke, 
is quoted under I, and the average of twenty-three analyses cl 
alkaline syenites is given under II. The latter shows more alkalis 
apd alumina and less lime and magnesia ; 

SiO,. TiO,. AtPa. FcA- F«0- MbO- MrO- C«0. Na.,0. K.,0. I’,0,. T„Ul. 

I. 61-82 0-75 15’-51 2-67 3 15 — 4-02 4-66 3-51 3 04 0-27 lOOOO 

11. 62-16 0-56 18-0732-24 2-31 O'OS 0-9? 2-i7 5-68 5-02 0 14 10000 
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Ihe alka ine rocks are much rarer (less than 1 % of the whole) 
and more ]oca m their occurrence than the common type of 
aub-alkeline rocks. Further, they are characterised by the p?Lnce 
of the rarer elements lithium glucmum, cerium, yttriL, airroninm, 
uranium, and thorium, and of the “ mineralisers,” fluorine, chlorine, 
and sulphur (as SO 3 ). It is maintained that these rocks have keen 
derived from the more rammon magma by differentiation, and that 
this has been largely effected through the agency of the “mineral- 

L. J. S. 


The Meteorite of St Michel Finland. Lcouhaed H. Borg- 
STROM {Bull. Comm. Geol. FitUande, 1912, No. 34 1—49)— Two 
stones weighing 10 kg. and 7 kg. fell on July 12th 1910 ^Analyses 
of the metallic portion extracted by copper-ammonium chloride and 
of the stony {mrtions soluble and insoluble in hydrochloric acid 
give the following as the bulk composition ; 


Fe. Ni. Co. 
1171 0'13 


Co. P. s. 

001 008 2-22 


SiO.. TiOj. AljOy 
3S’52 0 02 3’Sl 


OrA- feO. MnO. CaO. MgO. KjO. Na,0. ToUl. 

0'66 13-44 0-41 1'64 24-60 0-13 1 32 100-26 

corresponding with the mineral composition : nickel-iron 8-71 - 
schreibersite, O'Sl; troilite, 6-11; chromite, 0-82; olivine’43-22- 
broiizite, 26-25; plagioclase, 14-63%. L J S ‘ 


The Binda Meteorite. Chablks Anhebson and John C. H 
Mingave (Records Australian Musemn, 1913, 10, 49— 52).— This 
stone was found near Binda, Georgiana Co., New South Wales, on 
June 5th, 1912, and, being perfectly fresh. It is probably connected 
with the meteor seen on May 25tli. The weight was stated to be 
1-2 lbs., and two fragments of 5 lbs. 134 ozs. and 4 lbs. 6 i ozs. are 
preserved. The crust is in two layers; an outer brilliant black crust 
showing Hues of flow, and readily detachable from the under dull, 
black layer. The material is friable and holocrystalline in struc- 
ture, with no chondrules. Aiiorthite, hypersthene, chromite, and 
specks of nickel-iron were identified under the microscope. D 3-25. 
Analysis gave: 

SiOo. AljO, FeO. Fe. FeS. MuO. Cr.,0,, CM. MgO. Na,,0. K.,0. 

50-50 8-84 16-29 0-45 0-96 0-51 0-75 6-15 16-15 0-28 0-13 

t'uO. VjO,. FjO,. C. HjO BsO. SrO. NiO. CoO. CO.. Cl. SO,. F. Total. 

( 110 -). - - ■ - 

ttsec 0 01 0-03 0-07 0-10 absent 100-22 


L. J. S, 
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Ajpalysis of Combustible Gases | by Explosion. Enkiqub 
Hauser (Anal. Fie. Quim., 1913, 11 , 28U— 286) —A proportion of 
8-33% of methane ensures that the combustion of nitrogen is too 
slight to cause an appreciable error. For exact work the oxides of 
nitrogen are absorbed by a known volume of water, the solubility 
of carbon dioxide being calculated and allowed for. G. D. L. 

An Apparatus for Gas Analysis. T. S. Agbaz [Zeiiech. anal, 
Chem., 1913, 52, 418— 419).— The apparatus consists of a cylindrical 
tube. The tube has a capacity of 100 c.c., and is divided to 01 c.c. 
At the upper end the tube carries a stopcock, to which is sealed 
a tube bent downwards. For the passage of electric sparks 
platinum wires are fixed below this stopcock. 

At the lower end of the tube two aide-tubes with stopcocks are 
attached ; one serves for the introduction or withdrawal of gases or 
liquids, the other is attached by caoutchouc tubing to a movable 
globular reservoir. The eudiometer is supported by a solid wooden 
foot loaded with lead. 7-'- de K. 

A New Calorimeter Bomb. Samuel W. Park (Eighth. Inter. 
Cong. App. Chem.. 1912, 1, 389— 393).— In this oxygen bomb for 
calorimetric use the platinum lining is replaced by an alloy com- 
posed of nickel, copper, tungsten, and chromium with smaller and 
more or less adventitious amounts of manganese, aluminium, 
titanium, boron, and silicon. This alloy is practically unaffected 
by the acids (nitric, sulphuric) which may form during the com- 
bustion. 

A rubber gasket for sealing the bomb is substituted for the 
leaden one; in order to protect the rubber from being burnt s 
shomlder of massive metal is interposed between the rubber gasket 
and the inner chamber.' The same principle is carried out in 
closing the main opening of the bomb and in closing the valve 
through which oxygen is admitted. L. nr. K, 

Some Teats on a New Calorimeter Bomb. Richard H. 
Jesse, jun. (Eighth. Inter. Cong. App. Chem., 1912. 1 , 233—236).— 
The new alloy bomb devised by Parr (preceding abstract) has been 
successfully tried with sugar and benzoic acid. In these combus- 
tions the method of adiabatic calorimetry devised by Richards ha? 
been used (A.. 1905, ii, G77 ; 1907, ii, 604). I,. de K. 

Litmos Paper as a Quantitative Indicator of Reaction. 
George S. Walpole (Hioehm. J., 1913, 7 , 260 — 267). — The reaction 
of a solution is indicated by the colour of a piece of litmus paper 
immersed in excess of the fluid until no further change can be 
observed. The correction for neutral salts, if present, is a small 
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one. When, however, a drop of the Quid is placed on litmus paper, 
the colour changes are influenced by gksing of the paper, the 
actual effect of the reaction of the material in the paper on the 
solution used, the reaction inertia of the paper, the effect of 
exposure to air, and the liberation of indicator from the paper 
Determinations of reaction when proteins and their decomposition 
products are present are very difficult with litmus paper. The same 
phenomena are even more marked with litmus tincture. 

W. D. H. 


Some Applications of the Hydrogen Electrode in Analysis, 

Hii-OEaaAND (/. Amr. Ohm. 
Soc., 1910, <00, 847— 871).— An account of the value of the hydrogen 
electrode as an indicator in titrations. Curves are given represent- 
ing the titration of a number of acids, bases, and salts, and atten- 
tion is drawn to the fact that such curves supply the only generally 
trustworthy test as to the suitability of an indicator. It is also 
shown how magnesium may be rapidly estimated in the presence 
of calcium by following the hydroxy] ion concentration when 
sodium hydroxide solution is gradually added, and how, with an 
unattackable electrode in place of the hydrogen electrode, it is 
possible to follow the course of oxidation and reduction reactions. 

D. F. T. ’ 


Electrometric Determination of the Concentration of 
Hydrogen Ions in Biological Fluids. Kael A. Hasselbalch 
{Bioehtm. Bull., 1913, 2, 367-— 372). — In the electrometric method for 
the estlmat'on of hydrogen ion concentration it is necessary that 
the electrode and the liquid should be saturated with hydrogen 
without any alteration in the hydrogen ion concentration of the 
liquid. In biological fluids containing volatile acids (or bases) this 
is a difficulty which can be overcome by leading a current of pure 
hydrogen saturated with moisture through the vessel containing 
the electrode until the latter is saturated with hydrogen. The 
liquid to be investigated is then led into the vessel, so that the 
electrode reaches into it for a certain depth. By shaking the vessel, 
the establishment of diffusion equilibrium between liquid and 
hydrogen, and attainment of constancy in the measured potential 
are accelerated. This constancy, however, is obtained by the loss 
of part of the volatile acid (or base) from the liquid to the hydro- 
gen, and would therefore indicate an incorrect reaction. The liquid 
is next renewed without changing the gas mi.xture round the elec- 
trode, and shaking is repeated; electromotive constancy is thus 
reached without any appreciable alteration in the original fluid. 

W, D. H. 


Quantitative Relations in Capillary Analysie. Hams 
ScDMiDT {Bioehtm. J, 1913, 7, 231 — 248) — Diluted acids produce a 
ring system when dropped on Wotting paper, the acid remaining 
behind the water. The radius of the coloured circle produced bv 
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the acid is connected with the concentration by an exponential 
equation. Various other mathematical details are given. 

W. D. H. 

Use of Saponin [for Removing Precipitates]. C. Bunge 
(Phtrm. Zenir.-h., 1913, 54, 616).— In Ijuantitative work it is often 
troublesome to remove the last traces of finely divided precipi- 
tates from the beaker. Addition of a drop of saponin solution to 
the rinsings overcomes this difficulty. L. de K. 

Substitute for Platinum. Luo. Kopa (Chtm. Ztil., 1913, 37, 
754). — ^The author recommends rods made of quartz glass 
(2—3 mm. in diameter) as a substitute for platinum wire in the 
usual flame tests. L. de K. 

Physiology of the Thyroid. I. Methods for Estimating 
Iodine in Organic Substances. P. Blum and R. GrUiz.seb 
{Zeiiach. phytiol. Chtm., 1913, 85, 430— 470).— In order to determine 
the question whether thyroid protein circulates in the blood, a 
certain method of detecting organically-bound iodinei is necessary. 
A separation of these compounds from any potassium or other 
iodides can be accomplished by the use of acetone; it was found 
that 80% of acetone coagulates all proteins, and leaves alkaline 
iodine in solution. The estimation of very small quantities of 
iodine in the coagulum is not attended with any difficulty. 

W. D, H. 

Estimation of Sulphur in Pyrites. Waltee S. Alle.v and 
Howabd B. Bishop (Zighth. Inter. Cong. App. Chem., 1912, 1, 
33—51). — 1'3736 Gram of the ore is treated with 10 c.c. of a 
mixture of 2 parts of bromine and 3 parts of carbon tetra- 
chloride, After fifteen minutes 15 c.c. of strong nitric acid are 
added, and after a while the whole is evaporated to dryness on a 
steam-bath. The residue is then again evaporated with 10 c.c. of 
hydrochloric acid to render silica insoluble. After moistening with 
4 c.c. of hydrochloric acid and adding 100 c.c. of hot water, 0-2 -0 3 
gram of,aluminiuni powder is added so as to reduce the ferric iron 
to the ferrous state, which is the chief feature in the process. 

To the filtrate and washings are now added another G c.c. of 
hydrochloric acid (D I'fl), and then sufficient water to make up to 
1 litre. The sulphuric acid is precipitated, in the cold, by adding 
at the rate of 5 c.c. per minute 125 c.c. of 5% barium chloride 
solution. The barium sulphate which is free from iron is then 
collected with the usual precautions, L. de K. 

Eatimation of [Combined] Sulphuric Acid in Wines. Kabi 
VOS DEE He[DE (Zeiiach. anal. Chem., 1913, 62, 440 — 451). Hie 
author having noticed that the result of the estimation of sulphates 
in wines is always higher when the acid is estimated after burning 
off the organic matters, has carried out a large number of expen- 
meuts in order to elucidate the matter. The. conclusions arrived a 
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are M follows : The higher result obtained when testing the ash is 
aue to an oxidation of sulphur dioxide during the ashing process 
or to the presence of organic sulphur compounds: there is no 
danger of sulphuric acid being absorbed from the gas employed. 
The matter is not without significance, and it is finally recom- 
ineud^ to ^timate the ^id by direct precipitation with barium 
chloride, after boiling off any sulphur dioxide with hydrochloric 
acid in a current of carbon dioxide. L dp K 


Apparotua for Nitrogen Estimation. 0. Westzki (Ztiiteh. 
angiw. VMm., 1913, 26, 400).— Instead of measuring the nitrogen 
obtained in a nitrogen estimation in the azotometer itself, a special 
measuring tube is attached to the azotometer in such a way that the 
nitrogen can be readily transferred to it. and its volume measured 
over water. 


Detection of Nitric Acid in Fruit Juices containing 
Added Water. Eobekt Cohn (ZtiUch. offenti. Chm., 1913 19 
223—226. Compare this vol., ii, 528).— The author finds that the 
ordinary •diphenylamine-sulphuric acid test is capable of detecting 
the presence of as little as 2 mg. of nitric acid (NPs) in 1 litre 
of fruit juice; smaller quantities may be detected when the reagent 
contains sodium chloride, but in view of the fact that traces of 
nitric acid are found in pure fruit juices, this more sensitive test 
may be of some disadvantage in detecting the presence of nitric 
acid introduced with the added water. Of course, a negative 
reaction with the teat does not definitely indicate the absence of 
added water. g_ 

Catalytic Acceleration of the Reduction of Nitrates by 
Sohloesing’e Method. Kudolf Hac (Zight/i. InUr. Cong. App. Cliem., 
1912, 1, 207— 208).— In Schlocsing’s process (boiling the nitrate 
with ferrous chloride and hydrochloric acid and measuring the 
volume of nitric oxide evolved) the reaction may be much 
accelerated by addition of about OT gram of molybdic acid before 
introducing the ferrous chloride and the acid, L. de K. 


Modification of Marsh’s Process for the Estimation of 
Arsenic. Alexandre Heebeht {Eighth, inter. Cong. App. Chem., 
1912 , 1, 213 215). The process is that of judging the amount 
of arsenic from tlie intensity of the arsenical mirror, but differs 
from tlie usual method in the way the hydrogen is generated. The 
author introduces into the generating flask a thin layer of pure 
Iiieriniry and 40 c.c. of dilute sulphuric acid (10 vol. %), also the 
liquid containing the arsenic (say, minute fractions of a mg.). 
The air having been displaced by a current of carbon dioxide, 
100 grams of liquid sodium amalgam are introduced drop by drop, 
this operation occupying about half an hour. The slow but steady 
evolution of hydrogen then carries off the arsenic hydride, which 
IS passed through a red-hot tube as usual. Finally, the flask is 
swept out by a very slow current of carbon dioxide. L. de K. 
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Accurate Estimation of Arsenic Based on the Gutzeit 
Test. Walter S. Allen and Ralph M. Palmer {Eighth, /nitr, 
Cong. App. Ghtm., 1912, 1, 9— 17).— In order to obtain accurate 
results with the well-known Gutzeit stain test, ferric chloride, 
reduced by means of stannous chloride, should be present. The 
standard stains should be made with ferrous and stannous chlorides 
present in the' solution in approximately the same amounts as are 
found in the samples analysed. Iron should be added to all 
samples which do not contain it. Ij. he K. 

Volatility of Araenioua Chloride. John T. D. Hinds {Eighth. 
InUr. Gang. App. Ghem., 1912, 1, 227— 231).— A series of experiments 
leading to the following conclusions: 

The quantity of arsenious arsenic lost on boiling in hydrochloric 
acid solution is a function of the concentration both of the arsenic 
and of the acid. Wiien the concentration of the acid exceeds tliat 
of the arsenic, the fraction of the arsenic volatilised approaches 
a constant value. With the concentrations usually employed in 
qualitative analysis, the loss of arsenic on boiling the solution to 
half its bulk may be disregarded. L. de K. 

Titration of Arsenic Acid. Alan W. C. Menzies and Paul 
D. Potter {Eighth. Inter. Cong. App. Ghtm., 1912, 1, 367 — 371).-- 
Unsatisfactory results are obtained by direct titration of arsenic 
acid with standard alkali, but- the process is much improved by 
adding barium chloride, thus liberating hydrogen chloride. A 
quantity of arsenic acid solution likely to require 30 — 40 c.c. of 
normal alkali is mixed with 15 c.c. of saturated barium chloride 
solution, and the whole is diluted to 250 c.c. and boiled for a few 
minutes. When cold, the liquid is titrated with .V-sodium 
hydroxide (containing a little barium hydroxide). The alkali is 
added with stirring until the precipitate becomes slow in re- 
dissolving. After thorough stirring and removing any matter 
from the walls of the beaker, the liquid, which appears lustrous 
with fine crystals, is now titrated further, using phenolphthalein 
as indicator. . . . 

The alkali is preferably checked against pure arsenic acid in the 
manner described. L. de K. 


Detection of Infinitesimal Traces of Boron by means of 
Tincture of Mimosa Flowers. Lucien Robin {Bull. flat, dim., 
1913, [iv], 13, 602— 606).— The principle of the method has already 
been’ described (A., 1904, ii, 445), and the present pajier gives 
details for the use of the tincture instead of paper dyed with the 
tincture as a reagent for boron. By the method now described, 
as little as 0 00027 mg. of boric acid can be detected. The reaction 
is slightly affected by sodium phosphate, but not by other inorganic 
salts" tried. In presence of organic salts, the latter must be 
removed by ignition before the reagent is applied. Directions for 
its u“> in the detection of boron in wines and milk are also given 

T. A, H. 
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Estimation of the Organic Substance in Clays. F. Ehbsk- 
bkbo, C. I)iEBEi,an(i H. VESKENSTja)! [Zeitich. anal. Chm., 1913, 
52, 408—418). The authow come to the same conclusion as pre- 
vioua invertigators, that the moist combustion methods (use of 
chromic acid or alkaline permanganate) are not so trustworthy in 
clay analysis as the combustion with copper oxide. L. db H. 

Apparatus for the Estimation of Air in Liquid Carbon 
Oioxide. 0. Wentzki (ZeU»eh. angew. Chm., 1913, 26, 376).— The 
apparatus consists of a hurette provided with a tap at the top 
and a three-way tap at its lower end, A side-tube above the 
tliree-way tap is connected with a reservoir containing potassium 
hydroxide solution. A measuring bulb is placed immediately 
below and in connection with the three-way tap, and is connected 
with a mercury reservoir. The carbon dioxide is admitted from 
the cylinder into the measuring bulb, and, when this is filled, the 
gas is shut off (a second three-way tap is provided between the 
apparatus and the cylinder, one arm of this tap being connected 
with a bubbling-fiask, so that the rate of flow of the gas may be 
ascertained) and the gas is caused to pass slowly into the burette 
by raising the mercury reservoir, the burette having been filled 
previously with potassium hydroxide solution ; the reservoir for 
the latter solution also serves as a levelling vessel when the volume 
of tbe residual air is read off. W. P. S. 

Detection and Estimation of Exceedingly Minute Quanti- 
ties of Carbon Dioxide. IIerbe8t N. MacCot and Rbibo 
Tashieo {Eighth. Inter. Cong. Afp. Chem., 1912, 1, 361—366; Amer. 

Fhyiiol., 1913, 32, 137 — H5). — ^The gaseous mixture (air, for 
instance) is brought into contact with a drop of clear barium 
hydroxide solution in a special apparatus, and if a cloud should 
form, it is found by trial what volume of the gas is still capable 
of just showing the reaction within ten minutes. The minimum 
volume of carbon dioxide required must he determined by a pre- 
vious experiment. L. be K. 

Estimation of Carbon Dioxide. Locwin W. Wiskler {Ztitsch. 
ami. Chm., 1913, 52, 421 — 446). — The author upholds the accuracy 
of his process published in 1903 (A., 1904, ii, 215), in which the 
e.xpiilsion of the carbon dioxide is much accelerated by the addition 
of zinc to the acid liquid; the gases evolved are first dried over 
calcium chloride, and then absorbed in a weighed Liebig’s potash 
apparatus. The process is applicable to the analysis of carlxinates 
as well as to natural waters. 

For the estimation of carbon dioxide in the air, the time- 
honoured method of Pettenkofer is again recommended (action of 
lime water, titrating the excess witli phenolphthalein as indicator). 
It is recommended that the bottle should be filled by applying 
suction, and not by blowing in the air hy means of bellows. A 
convenient arrangement- for thU purpose is described. L. be K. 

VOL. CIV, ii. 48 
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The Use of the Pontaotoaoope for the Bstimation of the 
Emanation Content of Spring Water. Carl Engler and 
Hbbm. SiBVBKiNa {Pkysikal. Z^itsck.^ 1913, 14, 658). rdemical 
against Hammer and Vohsen (this voL, ii, 622). J. F. S. 

€3eteotion of Potassium with Tartaric Aoid. Hans Ueuk 
LEEEN (Zeitsch. angtui. Chita., 1913, 26, 376— 376).— To the solution 
to be tested for potassium is added a moderately concentrated 
sodium hydrogen tartrate solution, and the mixture is stirred; 
if no crystals appear on the sides of the vessel containing the 
mixture, especially where the stirring rod has touched the side, 
a drop of the mixture is transferred to a watch-glass and stirred 
with a drop of 10% potassium chloride solution. A minute 
quantity of the crystals thus obtained is introduced into the 
original mixture, and stirred. A crystalline deposit will be 
obtained if potassium is present. A mixture of sodium acetate and 
tartaric acid may be used in place of sodium hydrogen tartrate, 
but the tartaric acid must he in excess, as potassium hydrogen 
tartrate is soluble in an excess of sodium acetate. W. P. S. 


Rational Analysis of Sodium Nitrate. The Ute of the 
Devarda Method versus the Misleading “ Refraction ” Method. 
Walter S. Allen (Eighth. Iniir. Cong. App. Chm., 1912, 1, 
19_31)_Th6 custom of estimating the moisture, sodium 
chloride, sodium sulphate, and insoluble matter, and then taking 
the sodium nitrate by difference (“ refraction ”), is shown to be 
quite erroneous, as they are by no means the only inipunlies 
(potassium, calcium, magnesium, perchlorate, etc.). 

Hence, the estimation must be canied out by conversion of the 
nitric acid into ammonia and titrating the latter with methyl-red 
as indicator. For the conversion into ammonia, Devarda s alloy 
(aluminium, 45; copper, 50; zinc, 5 parts) is reconimended_ in 
alkaline solution. 


SpectroBcopio Method for the Estimation of Lithium, 
W. W. Skinner and W. D. Cou,ia8 (Eighth. Inter. Cong. App. Cltrn., 
1912, 1, 453— 468).— The authors state that satisfactory spectro- 
scopic estimations of lithium may he obtained according to the 
processes of Ballmaun, Bell, or Foehr wlien applied to the alkalis 
extracted with amyl alcohol by the Gooch method. 

Contrary to Ranzoli's statement, the quantitative spectroscopic 
estimation is not to be preferred to the gravimetric estimation 
(amyl alcohol process) if the lithium is present in weighable quan 
titiee. A rough spectroscopic examination is recominended in 
testing for alkalis, lithium, barium, strontium, and calcium, so as 
to serve as a guide to the proper procedure in analyses 

® L. DE K. 


Qualitative Analysis of the Calcium Group Kicbam 
Edwin Lee and P. L MtCKLR (ifiyArt. Infer. Cong. App. them., ivu 
1, 2o7“278).— Barium, calcium, and strontium may be separatea 
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completely from magnesium by precipitation with ammonium 
cstbonate (200 grams of the normal salt, 500 c.e. of ammonia, 

]) 0'90, water up to a litre) in presence of a sufficiency of 
ammonium chloride in the cold and in slightly ammoniacal solu- 
tion. Barium may then be separated from the other two metals 
by precipitating the hot acetic acid solution of the carbonates 
with potassium chromate. From the filtrate the strontium may 
then also be obtained as chromate on adding an equal volume of 
95 % alcohol. To the filtrate is added some more potassium chromate 
jnd also more alcohol to completely remove any strontium, The 
filtrate now containing only tlie calcium is diluted with twice its 
volume of water, and precipitated hot with ammonium oxalate. 
The precipitates may then be further identified in various ways, 
for instance, by means of the spectroscope. L. de K. 

BstimAtion of Magnesium by Precipitation as Magnesium 
Ammonium Phosphate or Arsenate. Max Wunheii and 
C ScUDLLSU (Ann. Chim. anal., 1913, 18, 221—222). — In order to 
obtain satisfactory results, the respective precipitates should be 
collected on a Gooch filter and washed with water containing 3'5% 
of ammonia; the precipitate is then dried at a temperature not 
exceeding 100°. For the conversion into the pyro-compounds the 
Gooch crucible is placed into a large porcelain crucible, the bottom 
of which is lined with asbestos. Heat is at first applied with a 
Bunsen burner for three-quarters to one hour, then tlie crucible is 
heated over a Teclu burner, and finally on the blowpipe. Both 
crucibles should be covered during the operation. L. de K. 

Rapid Estimation of Magnesia in Limeetone by means of 
the Hydrogen Electrode. Joel H. Hildebraed and Hebbset 
S. Harned (Kighth. Inttr. Cmg. App. Chem, 1912, 1, 217—22.5).— 
The process is based on the fact that it to a mixture of a neutralised 
solution of calcium and magnesium chlorides is added nonnsl 
alkali the magnesium is precipitated first, the end-point being 
observed by a further rise in potential. The apparatus recfuired, 
accompanied by a curve, is described and figured in the original 
paper. 

The Boasting of Zinc Sulphide Precipitates and a New 
means of Rapid Coagulation of these Precipitates from 
Acid Solution. (Mutual Precipitation of Two Colloids, 
Applied to an An^ytioal Problem.) Karl Bornemann (ZeiUek. 
anorg. Chm-, 1913, 82, 216— 239).-Zinc sulphide may be dirwtly 
ignited to oxide without separation from the filter paper if a 
shallow, open, porcelain crucible is used, ignited over a full Bunsen 
Same, or if, with a platinum crucible, the temperature does not 
exceed dull redness. When the filter paper is completely burnt, the 
precipitate must be heated strongly to decompose zinc sulphate. 
This must be above 935°, host in an electric furnace. Ignition in 
a well-closed crucible for fifteen to twenty mfiiutes over a Teclu or 
Meker burner is sufficient. 


48—2 
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The precipitation of zinc sulphide is greatly assisted by the 
presence of a second colloid, especially by sulpbur. This is best 
carried out by precipitating in acetic or chloroacetic solution 
in presence of eodium hydrogen sulphite, passing hydrogen 
sulphide briskly. The precipiUte coagulates well, and is washed on 
the filter with 0-5—1% ammonium nitrate. A slight turbidity 
remains in the solution, hut this is due only to sulphur. 

The presence of sulphur is without any harmful influence on the 
separation from iron, cobalt, or nickel. With strongly acid dilnte 
solutions, the separation from iron is practically complete. 

C. H. D. 


Volumetric Estimation of Traces of Zinc. Angel del 
Campo y Ceedan (dnaf. FU. Qutni., 1913, 11, 287— 293).— The blue 
coloration oiven by ammoniacal zinc solutions with resorcinol is 
discharged by alkali stannite, or, if acidified, by stannous cliloridc 
solution A method of volumetric estimation is based on these 
facts. I- 


Separation of Cadmium from Zinc. W. D. Tbeadwell anj 
K. S. Gditkejian (ZtiUch. anal. Chtm., 1913, 62, 459 — 469).— 
hydrogtn sidpAids — The solution should conUin free sulphuric acid 
to the extent of 4—5 normal. The cadmium is precipitated as 
sulphide in the hot solution, and the gas passed until the liquid 
is cold. If large excess of zinc is present, the precipitate is 
redissolved in hot dilute hydrochloric acid (1:1), evaporated with 
a slight excess of sulphuric acid, and reprecipitated with hydrogen 

About 1 gram of the mixed chlorides or 
sulphates is mixed with 8 grams of potassium oxalate. 2 grams ol 
ammonium oxalate, and 0'3 — O'h gram of o^lic acid, and the 
solution electrolysed with gauze electrodes at 70—80° for four to 
five hours for each 01 gram of cadmium present; current, 005 
ampere; tension, I'l-l-fi volt. From 0 04 to 0 20 gram oi 
cadmium may be estimated in the presence of fifty times the 
amount of zinc by adding 5 grams of sodium hydrogen sulphate, 
and electrolysing in the cold with a quick rotating electrode; a 
game cathode is unsuitable here. 0-2 Gram of cadmium is deponted 
within thirty to sixty minutes. L- de K. 


Copper Content of Diatilled tWater. Emil Abel {/leUnd., 
KkUrochm., 1913, 19, 477-480).-DariDg studies on the velocity o! 
the reaction between hydrogen peroxide and sodium thiosulphate 
f A. 1908, ii, 26) the author in one set of determinations obtained 
Ulues for the velocity constant which were far higher than any 
previously obtained. Investigation showed that the bign 
werc due to the presence of mere traces of copper m the distilM 
water which had catalysed the reaction. The author has deviM 
a method, depending on the velocitY of reaction between hydroget 
peroxide and sodium thiosulphate, by which the amount of PF 
in distilled water can be estimated. In an experimen 
finds 0-000038% Cu present in the distilled water, whilst J 
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V. if. y. 

Estimation of Copper in Gunriferniia p 

MiLVEzm (Ann. Chim. anal., 1913.^18 22ni_0 l r 

cdouZs“ "**''' ^“™®'‘^®’'yde^suIphurous acid tnW 

S • ’ tn 

“PP" " dissolved in nitric add 

and diluted to 100 c.c.; 1 c.c. of this is then mixed with 2 cc of 
ammonia and 1 c.c. of water, and titrated. X. de K ” 

Rapid Proceaa for the Estimation of Conner in 
Pyrites. -HzKUAnH Koruch (Chem. ZeU., 
grams of the findy powdered sample are heated to boiline with 
6-7 grams of sodium hypophosphite and 40 cc of hvTiLU ■ 
acid (D 1'16). Without filteringrthe liquid is ddutel S Oo" 
of Lot water, and then mixed with 50 cc nf i 

solution (40 grams per litre). AfL shaWnf a fertilF tf 
precipitate .soon settles, and is then collected® and^ washed with 
hot water. The filter and contents are treated in » r!,, • 
crucible with nitric acid which is then expelled by evaport fon 
with .sulphuric acid. After dissolving the Lidiie in 100 c c of 
water the copper is deposited electrolytically ; or the nrecinLti 
may be dissolved in 10 c.c. of nitric Lid, and heated untfl Ld 
umes cease; the last traces of nitrons compounds are destroS 
bv addition of urea. The copper may then be estimated by first 
adding slight excess of ammonia and then a slight excess ofLcetio 
acid. Pota^ium iodide i, added, and the iodine iSed fXth 
represents the copper) titrated with thiosulphate. L. de k! 

lodometrio Estimation of Copper M Fmm.vitvt . 
KscoTT(d7m Chim. anal , 1913. 18 ’W— Tn the nnnl • 
prodiiets the lodometnc estimation is interfered with by nitres 
compounds, which also liberate iodine from potassium iodide The 

iquid IS then mixed with excess of ammonia, the residue freed 
rom copper by redissolving in dilute sulphuric acid and reprecipi- 

Stefas tual '® ’’ ' “ 

■ L. DE K, 

by°thrActior^f A**“w?°v°^ Aluminium and Glucinum 
bLwxLc ^ Alcohol on the Nitrates. Phiup E. 
^90WX Ko s„d S.,oN a Kdzirux fW,M. Int^. Cong. A,,,. 

, 1 , o(-au)._Thff process is based on the solubility of 
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glucinum nitraie in amyl alcohol, when not more than 0‘1 gram of 
the same dissolved in a few drops of water is boiled vr^ji 10 c.c. 
of amyl alcohol until the water has evaporated. In th^ circum- 
stances aluminium nitrate is insoluble. 

43 a quantitative method the separation may be trusted to be 
accurate wUhin about 1 mg. after a double treatment with amy] 
alcohol. In any case the process may be recommended for the 
preparation of glucinum nitrate free from aluminium. The nitrate 
may be recovered from its amyl alcohol solution by repeated 
[iiaking with water. L- ns K. 

Influence of Hydrogen Sulphide on the Quantitative 
Precipitation of Certain Hydroxides by Sodium Thio- 
sulphate. PunOLP Hac {Eighth Inter. Cong. App. Ghent. ^ 1912, 1, 
205 — 206).— An adverse criticism of Chancel's process for tlie 
separation of iron and aluminium by boiling the solution with 
sodium thiosulphate. The author states that the alumina is but 
imperfectly precipitated, although a complete precipitation will 
take place if a current of hydrogen sulphide is passed simul- 
taneously. In that case, however, some ferrous iron is also tlirown 
down. 

Salts of glucinum are not precipitated on boiling with thio- 
sulphate unless a current of hydrogen sulphide is passed for at 
least two hours. Thorium salts are quantitatively precipitated by 
simply boiling with thiosulphate. Ceric salts are not precipitated, 
not even by the simultaneous action of hydrogen sulphide. 

L. DE K. 

Reduction of Ferric Salta and Filtration by Potaesium 
Permanganate. Andrb LECLtaB (/. Pharm. Chim., 1913, [vii], 7, 

587 589).— Tlie solution is acidi&ed with 1 or 2 vols. % of sulphuric 

acid, a sufficiency of granulated zinc is added, also a piece of 
platinum wire. In order to render the ferrous sulpliate formed 
more stable, 2 — 3 grams of ammonium sulphate are also added, 
and the whole is tlien heated in an Erlenmeyer flask, the nech of 
which is closed by a small funnel, for an Iiour at boiling heat. 
When all the iron lies been reduced, the liquid is filtered through 
glass wool, and the residue is well washed. There is no fear of 
oxygen being absorbed, even if the filtration should iiave to be 
repeated before titrating with permanganate. L. de K. 

Detection and Estimation of Nickel by means of «-Benzil 
dioxime. Fkbdbbick W. Atack {Analyet, 1913, 38. 316— 321).- 
An alcoholic solution of a-benzildioxime, to which a little ammonia 
has been added, constitutes a delicate reagent for the detection of 
nickel owing to the formation of a red precipitate. When applying 
the reaction quantitatively, the solution, wliich should not contain 
more than 0-025 gram of the metal, is rendered aikaliiie witli 
ammonia, an excess of ' the warm solution of the reagent is 
added with stirring, and tiie whole heated on the water-bath urn 
the precipitate has coagulated After remaining for an hour » 
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" on counterpoised filters 

- .S? 

presence of a slight excess of acetic acid), zinc and magfZm'iln 

The method is interfered with by the presence of v.- u 

should therefore be expelled by eLpprafen with sulphuric ac5 

L. DE K. 

T, Lukas (Erghlh. Inltr. Cong. App. Che.m., 1912 1 209—2121 — 
Hydrazine but preferably thiosemicarbazide, is’ stated to be' a 
very suitable reagent for the estimation of chromium. To the 
neutral solf O" of the chromate is added an excess of ammonium 
chloride (at least 5 mols. to 1 mol. of chromate), then an excess 
of the reage^, and the whole is heated to boiling. The chromium 
IS precipitated rapidly as hydroxide, which is then collected and 
treated as usual. 

In the presence of iron and aluminium the mixture is oxidised 
with hydrogen peroxide in ammoniacal solution; sometimes it is 
advisable to redisrolve the drained precipitate and repeat the 
operation. The mixed filtrates are then neutralised with hydro- 
chloric acid, and precipitated as directed. L. pe K 


Volumetric Estimation of Chromium in the Presence of 
Iron. Albin Kubtenacker {ZnHtch. ana!.. Chtm., 1913, 52. 401—407). 
—The solution of the mixed chlorides is introduced into a 
250 c.c. flask, excess of bromine water is added, and then a large 
excess of aqueous potassium hydroxide. The mixture is now heat^ 
for half an hour on the water-bath with frequent shaking; by that 
time the iron has completely separated as hydroxide, whilst the 
chromium is converted into chromate. When cold, water is added 
to the mark, and, after shaking, the supernatant liquid is poured 
through a dry filter. One hundred c.c. of the filtrate are treated 
with dilute sulphuric acid until separation of bromine sets in, 
when 20 c.c. of 30% solution of potassium hydrogen sulphate are 
added, and the whole boiled for five minutes to expel the bromine. 
In case of doubt, another 10 c.c. of the hydrogen sulphate are added, 
and the boiling is repeated. W'heii cold, the chromate is estimated 
lodometricaily, as usual. 

The iron precipitate is well waslied, dissolved iii dilute hydro- 
chloric acid, and also titrated in the usual manner. L. de K. 


Assay of Tin, Solder, and Lead Dross by Electrolysis. 
L. Reetiaux (dun. Chim. anal, 1913, IS, 217— 219).— Five grama 
of the tin or 1 gram of the solder dross are fused in a porcelain 
crucible with three (larts of sodium carbonate and 3 parts of 
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sulphur, the mass is extracted with water, and the filtrate made 
up to a definite volume, of which is then taken an aliquot part 
representing 1 gram of material (in the case of solder die whole 
of the filtrate is used). The solution containing the tin sulphide 
is evaporated to dryness with addition of 15 grams of ammonium 
sulpWte oh a sand-bath, the residue is oxidi^ with nitric acid, 
and then evaporated with 5 c.c. of sulphuric acid until acid fumes 
cehse. The residue is taken up with water, and boiled with 
30 c.c. of hydrochloric acid and 30 grams of ammonium oxalate. 
The tin is then deposited electrolytically in the author’s apparatus; 
temperature 40°, current 1 — 3 ampere. 

In order to estimate the lead in the undissolved sulphide (tin 
material), this, after being washed with water containing hydrogen 
sulphide, is boiled for half an hour with a mixture of 100 c.c. of 
copper nitrate solution ( ? strength), 4 c.c. of ammonia, and 80 e.c, 
of nitric acid (D 1'33). The filtrate and washings are made up 
to 300 c.c., and the lead is then deposited as usual as peroxide; 
current, 0'3 — 1 ampere, finally 1 — 1 ampere, to deposit the last 
traces of lead. When estimating lead in solder dross, 1 gram is 
treated with 100 c.c. of copper nitrate and 25 c.c. of nitric acid, 
diluted to 300 c.c., and electrolysed; current 1 — 0 3 ampere. The 
same process is used for lead dross. L. de K. 

Assay of Tin Ores. H. Miloo and R. Fourbt (Eighth. Inter. 
Cong. App. Chan., 1912, 1, 373 — 385). — The ore (2 yrsiDsl is fused in 
a steel crucible with 10 parts of sodium peroxide for twenty 
minutes, the mass is dissolved in water, and treated with 70 c.c. 
of hydrochloric acid, which should give a clear solution. After 
heating at 90°, 4 grams of iron wire are introduced, which pre- 
cipitates any arsenic, antimony, and copper, and reduces the tin 
to the stannous state. After half an hour, the liquid is filtered, 
and the residue well washed. After again warming to about 95°, 
10 grams of granulated zinc are added, so as to precipitate the tin. 

After pouring off the liquid through a funnel containing a little 
glass wool, and washing the rteidue, the latter (to which the glass 
wool is then added) is dissolved in about 30 c.c. of hydrochloric 
acid in a flask fitted with a doubly perforated rubber cork, carry- 
ing an inlet tube connected with a carbon dioxide generator, and 
an exit-tube. When, after heating, all the metal has dissolved, 
the exit-tube is closed until the contents have cooled. Two hundred 
and fifty c.c. of water free from air are now introduce'i, and the 
tin titrated with standard iodine with starch as indicator. 

L. DE K. 

Volnmetiic Bstimation of Titanium. Porter W. Shimf.r 
and Edward "R. Shimer (Eighth. Inter. Cong. App. Chnn.. 1912, 1, 
445 — 451). — Reduction of titanium dioxide to sesquioxide by 
means of dilute sulphuric acid and zinc rods is very slow and often 
imperfect, hut according to the authors complete reduction takes 
place within fifteen minutes bv using a' very long reductor filled 
with amalgamated zinc. This also reduces any iron present, so that 
ths titanium cannot then be estimated with permanganate; a 
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standard solution of, ferric ammonium* sulphate is. therefore used 
„ith potoium thi^anate as indicator. tV operations sho^lHe 
carried out in an atm^phere of carbon dioxide. Titanium may be 
separated from vanadium by fusion with sodium carbonaXd 
sulphur, from the fu^ mass the vanadium may be extracted 
with water. When testing pig-iron for titanium a^large quadt^ 

»•’ the titanium win 

be found m the insoluble residue. *uium wiu 

■Li. DE J^. 

Antimony Penta^hloride an a Reagent for the Bxamina- 
tion of Aromatic Hydrocarbons., SiEr.RRipn WYmnom j 
Ludwig Wolf 1913, 46, 2215-221S),_Antimnrv pe“a- 
ehlonde dissolved m carbon tetrachloride gives characteristic^real 
ions with many aromatic hydrocarbons. About O'l gram of the 
hydrocarbon IS dissolved in T or 2 c.c. of the solvent, %ad a 30% 
solutier. of the reagent is added drop by drop. Pure benzene eivea 
a yellow to orange coloration, but concentrated solutions depict a 
pale additive compound. Commercial benzene, however, gives a 
dirty green colour and a dark precipitate, 0 3 mg. of thiopben 
per C.C. still responding to the test. Condensed*’ bydrocarLn“ 
produce deeper colours. Naphthalene gives, in a few^econds, a 
dark hlac precipitate, indene gives a bluish dark-red precipitate 
at once, and anthracene forms an intense green precipitate Phem 
anthrene gives a brown precipitate, but 8 mg. of Anthracene in 
1 gram of phenanthrene can be detected bv the formation of the 
above .green precipitate. Carbazole gives a light green precipitate, 
and may thus he distinguished from thiophen * r i' . 

The detection of impurities in anthraquinone may he carried 
out by extracting a sample with a small volume of hot carbon 
tetrachloride and testing the extract for anthracene or carbazole 
111 the above manner, and then applying the reagent to a solution 
of the less soluble quinone Anthraquinone forms a cinnabar-red 
precipitate, whilst phenanthraquinone gives a deep red coloration 
and traces of the latter may thus be detected. Diphenyl- and 
triplici.yl-methane and fluorene also yield green additive com- 
pounds. The presence of methyl groups renders the colour more 
and more dark red. Nitric, ammo-, and carboxyl groups, however, 
have the opposite influence. ' 

Carbon tetrachloride must be used as the solvent, for in chloro- 
ob™iiied cfa«racteristic and even colourless prodnct,s are 

J. c. w. 

Voluinetric Brtiaiation of Methoxy- and Ethoxy grouna 
Ws Ki,miKNr 1913, 34, 9ni._9i2L_j:eiser«^et.hS 

since Zb“i? alkoxy-groups has not found teclinical application, 
detenu "i^st be employed, and the 

ed r time. The author has en- 

evoKed in d.fficultie»by leading the alkyl iodide, 

V mea, ! J- ’ ^“b®^«eatly titrated 

fy means of sodium thiosulphate solution. 

ihe apparatus consikta of a small flask in which the decomposi- 
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tion is effected, -aQd from irmcji the alkyl iodide is driven by a 
current ot parboh didxide-free air through a reflux condenser, and 
thence through a small bubbler containing a suspnsion of red 
phosphorus in water. Thence the vapours pass into a hard glass 
decomposition tube about 26 to 28 c^. long and 1'2 cm. external 
diameter. The tube is drawn out at either end. The front end of 
the tube is packed with about 1 gram of 25%. platinised asbestos, 
behind which is a roll of platinum foil formed by making a number 
of parallel cute in a piece of foil and rolling it round an axis 
parallel with the line of the incisions. The remainder of the tube 
is filled with pumice held in position by a wad of asbestos. The 
narrowed end of the decomposition tube is connected by a 
ground joint with a tube which dips into a small vessel containing 
concentrated potassium iodide solution. The latter vessel is con- 
tained in an Erlenmeyer flask, on tlie bottom of which, is a 
layer of water; this communicates with the air through a Peligot 
tube. 

In the actual determination it is important that the alkyl iodide 
should he driven into the decomposition tube mixed with as much 
air as possible. In normal cases, decomposition is complete in 
one-half to three-quarters of an hour. 

At the conclusion of the decomposition, the liberated iodine is 
titrated in the ordinary manner. To determine the small quantity 
of iodine which is evolved in the form of hydrogen iodide, a con- 
siderable excess of potassium iodate is added; the solutions are 
allowed to remain for fifteen to thirty minutes, and the liberated 
iodine estimated with sodium thiosulphate. Since, however, small 
quantities of carbon dioxide are always present, partly dissolved 
in the water and partly obtained by the combustion of the alkyl 
iodide, it is necessary to carry out a blank experiment for this 
stage, and to deduct the iodine thus found from that obtained as 
above. 

From a large number of experiments the author is led to the 
conclusion that the errors of his method are slightly greater than 
those of Zeisel's gravimetric estimation, and lie generally between 
4- O', 0% and -1'0%. 

For the determination of the methoxy-group it is sufficient to fill 
the decomposition tube solely with pumice ; with a tube filled in 
thi-s manner, however, the values found in estimating et hnxy-^oiips 
are very low. The error is due to decomposition of ethyl iodide 
into ethylene and hydrogen iodide, and subsequent parti.al combina- 
tion of the former with the liberated iodine with production of 
di-iodoethane. This error can be minimised, hut not completely 
abolished, by packing the tube with platinum and platinised 
asbestos as described above, so that the hydrocarbon is complctoly 
oxidised, 

The Effect of Nitrotolueoes on the Determination of 
Glyceryl Trinitrate by' means of the Nitrometer. 0. 0 
Storh IBiqhth. InUr. Cona. dpp. Chm.. 1912, 4 , 117 — 125 ).— The 
determination of glyceryl trinitrate by tfie nitrometer is not 
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affected by the presence of pure di- or tri-nitrotolueiies ; in the 
nrocesa, however, any mononitrotoluene becomes quantitatively 
converted into dinitrotoluene by the nitric acid liberated from the 
glyceryl trinitrate, thus decreasing the volume of gas produced. 
Analysis of unknown mixtures of glyceryl trinitrate with hitro* 
toluenes will therefore be trustworthy only if the amount of mono- 
nitrotoluene present is too small to cause an appreciable effect. 

D. F. T. 

Behaviour of Sugars with Diphenylamine and Hydro- 
chloric Acid. If. T. B. Rasmusssm ^Ber. deuL pharm. 1913, 

23, 379 — 332). — The author has applied the reaction described 
by ’.Jolles for the detection of Isevulose in urine (A., 1909, ii, 1057) 
to a number of sugars, and finds that the ketoses give a deeper 
colour and in a shorter time than the aldoses. Furfuraldehyde 
gives 'a brownish-red coloration with diphenylamine and hydro- 
chloric acid, which becomes dark green on shaking with ether. 
When hydrochloric acid is replaced by sulphuric acid, a gooseberry- 
red tint is produced. A table showing the colours given by solu- 
tions of various sugars at different concentrations and after various 
times of warming, is given in the original. The test is suitable for 
the detection of Itevulose in urine, but not for finding laevulose or 
sucrose in presence of other sugars. For the detection of tevulose 
ill presence of dextrose by this means, the quantity of the latter 
must be known. T. A. H. 

Ivar Bang’s Method for the Bstimation of Sugar. 
ZenHOSHIN HatTA (Biochem. Ztitsch., 1913. 52, 1—43).— As a result 
of detailed experimental investigation in each stage of Bang’s 
method for the estimation of sugar, the author draws the conclusion 
that the deviations from the correct result may be influenced by ‘ 
three principal factors, namely, (1) the rate of titration; (2) the 
temperature of the copper solution at the time of reduction ; (3) the 
auto-reduction of the sugar solution. It is not difficult to obtain 
fairly constant results by titrating at constant rate and at the 
same temperature. The deviations from constant results due to 
the first two factors are therefore not of great moment. The error 
due to the third factor wilt, however, vary with the amount of 
sugar in the solution, and tables are given showing corrections for 
this factor obtained by two different methods of calculation. The 
results thus obtained still show deviations from the correct values, 

S. B. S. 

Influence of Urea and Betaine on the Velocity of Hydro- 
lysis of Sucroee by Hydrochloric Acid. Wiuiam E. Cross 
and W. G. Taggart (Mueh. ver dmt. Zvfk^rinil, l'*13, — 565V-— 

It is proved that both ures and betaine have very little effect in 
retarding the velocity of hydrolysis of sucrose by hydrochloric acid 
at 28° nr even at 20°. ConsequeiitlvAlic use of these substances in 
analytical methods, which aim at determining the rotatory jxiwer 
of sucrose in acid solution, is iinsafe, and the method is inapplicable 
for the analysis of molasses. E- E. A. 
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New Test for the Deteotion of Saccharine Substances in 
Urine. AudiiSBIB K. Tubner (CiAin. WarU, 1913, 2, 202 — 203).~. 
The test depends on the* rise -fc teAperature which takes place 
when urine is mixed with sodium hypobromite solution. If 5 c.c. 
of normal urine are added to 25 c.c. of hypobromite solution (2 c.c, 
of bromine dissolved in 23 c.c. of sodium hydroxide solution pre- 
pared by mixing 100 grams of sodium 'hyflroxide with 250 c.c. of 
water) the increase in temperature of the mixture will be from 
4° to 13'5°. Should the urine contain a sugar or glycerol, the rise 
in temperature may amount to 40'*, this result being obtained in 
the case of a urine containing 10% of added dextrose. On keeping, 
the mixture deposits characteristic crystals, which appear to he 
sodium oxaJate resulting from the oxidation of sugar or glycerol. 
Sugars, starch, and glycerol yield the same kind of crystals. 

W. P. B. 

The Hydrolysis of Levulosans and its Application to 
Plant Analysis. Pb. L. de Vilhobib and Febdisand Letallois 
{Bvll. Stic, chxm , 1913, [iv], 13, 684 — 691).— An examination of tlii> 
behaviour of inulin towards various hydrolysing agents. xi,j 
authors recommend the use of 5-sulphosalicylic acid at a concen- 
tration of 0 72 to 4 3 grams per litre, and at a temperature of from 
80° to 100°, the results obtained being constant over a sufficiently 
wide period of time to avoid risk of error, and, furthermore, this 
acid has no effect on the subsequent estimation of the reduciiiti 
sugars bv F?hling’s solution. Sulphuric and oxalic acids give 
figures which are too variable to serve as a basis for analysis. Acetic 
acid at a temperature of 80° and a concentration of 3-— 10% gives 
fairly concordant results, but this acid and its salts interfere with 
the subsequent determination of the sugars. W. G. 

* t, 

Estimation of Crude Fibre and Cellnlose. Hermans 
Mattiies and F. KO.vio (Arc/i. Phnrm.. 1913, 251, 223— 24.51.— The 
authors have compared the “crude fibre” isolated from cinchona 
bark by the Heniieberg-Wceiide, Konig. and Cross and Revan 
processes, and find that of the three products that afforded hv the 
Cross and Bevan process is the most satisfactory, and they describe 
in detail a modification of this process for general use. Full details 
arc given in the original of the yields of “ crude fibre ” and “ cellu- 
lose ” obtained bv these three processes, and of the behaviour of 
these products with various reagents (compare A., 1907, ii, 9911. 

T. A. II, 

Volatility of Lactic Acid. Enwm B. Habt and J. J. Willamas 
(J. Amer. Chm. Soc.. 1913, 36. 919— 923).— Tn rejilv to Do* ard 
Neidig (this vol., i, 236), who have criticised the authors’ methods 
tor the determination of the volatile acids of silage, the results of 
experiments are described which indicate that lactic acid is so 
little volatile in steam at 100° that the amount which passes over 
in the distillation of volatile acids from sils|e is insignificant The 
higher results of Dox and Neidig in their experiments on the 
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volatility, of l^tic acid may have been due to carbon dioxide in 
the water used or to volatile impurities in the lactic acid. 

D. r. T. 


Application of the Method of Estimating Tartaric Acid 
as Calcium Baoemate to Solutions of Tartaric Esters. 

(Eighth. Inter. Cong. App. Chtm., 1912, 
1, 251-266).-For the estimation of tartaric acid, the process by 
precipitation as calcium racemate (Abstr., 1911, ii, 666) is again 
recommended. If tartaric esters are also present, the total amount 
nf the tartaric acid may be estimated after saponification 
If ethyl hydrogen tartrate is present, the tartaric acid contained 
tlierein may be estimated by titration, 'allowance being made for any 
free tartaric acid. The result must then be multiplied by two. 

L. DB K. 


Detection and Estimation of Salicylic Acid in Fruit 
Juices. Walter Heintz and a. Linpaicn (Zeilsch. Nahr. Genussm.. 
1913, 26, 706 — 717). — ^The method depends on the fact that, under 
given conditions, light petroleum extracts a definite proportion 
of salicylic acid from its aqueous solution, and that on shaking 
the petroleum solution with dilute ferric chloride solution, the 
salicylic acid is obtained in the aqueous layer in the form of its 
violet-coloured iron compound. Twenty-five grams of the fruit 
juice are diluted with water to 50 c.c., acidified with a few drops 
of concentrated sulphuric acid, and shaken with 100 c.c. of light 
petroleum. Fifty c.c. of alcohol are then added, the mixture is 
again shaken, and al.lowed to separate. Ten c.c, of the light petro- 
leum layer are now transferred to a tube, mixed with 10 c.c! of a 
01% ferric chloride solution, and the coloration obtained is com- 
pared with that produced by known quantities of salicylic acid. 
These comparison solutions are prepared by shaking 50 c.c. of a 
0 1% salicylic, acid solution with a few drops of sulphuric acid, 
100 c.c. of light petroleum, and 50 c.c. of alcohol; quantities of 
O'o, 10, 1'6, 2 0, etc., c.c. of the light petroleum layer are then 
transferred to separate tubes and mixed with 10 e.c, of the ferric 
chloride solution. The method may also be applied to the estimation 
of salicylic acid in jams, beer, and wine, but any alcohol present in 
the substances must be removed previously bv evaporation in the 
presence of an alkali. The process described by Yierhout (Abstr., 
1911, ii, 775) was found to be untrustworthy. ’ W. P. S. 


A Colour Reaction of Gallic Acid and of Tannin (Tannic 
Acid) and its Application. 0. Schewket {Biochem. Zeiltch., 
1913, 52, 271 — 274). — [When 3 c.c. of a 1% solution of iodine in 
potassium iodide are mixed with 2 c.c. of a 1% solution of gallic 
nr tannic acids, and the mixture is diluted to 300 — 500 c.c. with 
tap-water, a reddish-violet colour is produced. This is due to the 
alkaline constituents o| the water, and the same colour is pro- 
duced when dilute sdltions of carbonates of alkali metals or other 
alkaline reacting salte and alkali salts of organic acids are substi- 
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tuted for tap-water. The reaction can be applied to the detection 
ot ^>allic acid in plant materials and in pharmaceutical prepara- 
tions, and alro to the detection of alkalis. With more Mneentrated 
alkali carbonate solutions, or With alkali hydroxides, the edour is 
dirty brown. 

An Examination of the Knmagawa-Suto Fat Estimation 
Method, as Regards the Oxidation of the Patty -^oids and 
Unsaponiflable Substances during the Prooees. Munemichi 
Tamuw (Bificimi. ZiiUch., 1913, 161, 463-483).-No change in 
either the weight or iodine number of the fatty acids is caused in 
the saponification of animal tissues in the KumagawarSuto process. 
Neither is any change produced in the acids during the course of 
the evaporation of the petroleum, as the same results were obtained 
when the solvent was distilled off in the presence of oxygen, hydro- 
gen, and carbon dioxide. In drying at 50° in air, there is an increase 
in weight and a diminution of the iodine number after prolonged 
heating. In one or two hours, the time required by the Kumagaiva 
and Suto process,- the change is, however, so small that any error 
due to this factor can be neglected. The unsaponifiable substances 
also undergo changes .when heated in air at 50°, but here again 
the change is so small during the time reijuired for d^mg in the 
Kumagawa-Suto process that it may be neglect^. The modifica- 
tions proposed by Mottram for this process are therefore necessary. 

* S. B. S 

The Action of Milk on Certain Eeagente. Fred. Bobbas 
(Eighth. Inter. Cong. App. Chem., 1912, 18, 69— 72).--Since 
j>-phenylenediamine in the presence of an oxidising agent yields a 
blue coloration when brought into contact with a calcium salt, 
the author argues that the peroxydase reaction of milk is due to 
the presence of calcium salts in milk. The fact that boiled milk 
does not give the reaction is due to coagulation caused by the 
heating; when lieated milk is homogenised or shaken with pure 
silica, ft regains its power of giving the peroxydase reactmn^ ^ 

Reaotione of Digitoxin. C. Reichabd (Pham. Zentr.-h., 191,1, 
54 687— 692).— A large number of tests are given, of which the 
followinu- seem the most characteristic. Sulphuric acid does not 
dissolve digitoxin, and is in the cold apparently without action 
but on warming darkening sets in. Glacial acetic Mid is a good 
solvent. If a little digitoxin is triturated with some amrnomum 
molybdate, or potassium dichroinate, and a drop of water, no action 
takes place on evaporation, not even on again evaporating with 
glacial acetic acid. If now sulphuric acid is added a clear soluhon 
is gradually obtained, which does not change in the cold, but gives 
on warming intense colorations, an aiuro-blue in the case o le 
molybdate and a nickel-green in the case of the chromate, inwe 
colours gradually fade, but return on wa^g, and this may te 
shown over and over again. 
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Digotoxin may be distinguished from a number of similar sub^ 
stances by not liberating iodine from a mixture of sodium iodate 
and sulphuric acid. It is not coloured red by bromine water, as 
stated in the literature, unless it contains impurities. If a drop 
of cobalt nitrate solution is evaporated and the residue mixed with 
a little digitoxm and then warmed with glacial acetic acid, the 
liquid on exposure to the air will turn yellowish-green L de K 


L. Smith (Ano/ya, 

1913, 38, 312 316). An application of Chapman’s “cinchonine 
method for the estimation of tannin in hops to the estimation 
of tannin m tea. Good results may be obtained when the caffeine 
is removed from the solution previously. 

Ten grams of tea are boiled with 800 c.c. of water for half an 
hour, the liquid filtered hot, and the leaves washed with 200 cc 
of boiling water. When cold, the volume is made up exactly 
to 1000 c.c. ; 50 c.c. of the liquid are then shaken four times in 
succession with 30 c.c. of chloroform, which completely removes 
the caffeine. After concentrating the liquid to one-half, 30 c.c. of 
saturated solution of cinchonine sulphate are added at once, and 
after a few hours the precipitate is collected on a Gooch filter, 
which is previously washed with a half-saturated solution of the 
reagent, dri^, and weighed. After washing with a half-saturated 
solution of cinchonine sulphate, the precipitate is drained by suction, 
and, so as to prevent melting on warming, first dried over sulphuric 
acid in a vacuum desiccator and then dried at 100®, It may be 
taken to contain 55% of tannin. L. pj, 


Estimation of Urea by Hypobromite. Leon Geimbbet and 
M. Laddat (J. Pharm. Chim., 1913, [vii], 7, 569— 574).— I'he anthers, 
who use a nitrometer filled with mercury, noticed that on shaking 
the hypobromite solution a small but decided quantity of free 
oxygen is given off. This, however, is not due to any action on the 
part of the mercury. 

In order to get correct results iu the estimation of urea, by 
observing the volume of gas given off on adding hypobromite, it is 
necessary to conduct a blank experiment with a "solution of pure 
urea of about the same strength. In both experiments the volume 
of gas should be corrected for tenqierature and pressure before 
comparing the results. L, 


Value of the Ouaiacum Test for Blood-stains. Ubebebt S. 
Shrewsboet {^Analyst, 1913, 38, 186 — 189). — When properly carried 
out, the guaiacum test is of value in detecting the presence of blood 
m stains on linen, etc., but must, however, be regarded as a sorting 
test, and the indications it affords confirmed by supplementary 
tests. The guaiacum tincture employed must be prepared freshly, 
aa when even only twenty-four hours old, it gives poor results. The 
fabric to be tested is moistened, and a few drops of guaiacum 
tincture are added; if no coloration is produced within a few 
seconds, a few drops of hydrogen peroxide solution (20 vols.) are 
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added. When blood only is present, a blue* coloration develops 
within one second after the addition of the peroxide. Blood never 
reacts with auaiacum alone, bub certain substances, such as oxydases, 
oxidising agSUts, etc., yield a coloration with the reagent before the 
oeroxide is added. The presence of urine or sweat does not vitiate 
thed.est under the conditions given. The guaiacum test will readily 
reveal the presence of a blood-stain thdt has been washed toorouglily. 

Wa P. S. 

Mioro-ohemioal Estimation of Certain Blood Constituents. 
IvAR Bang and K. 0. Larsson {Biothm. Ztiuch., 1913, 61, 193-199). 
—A description of the microcheraical method for tetimating total 
nitrogen and the nitrogen of extractives is given The blood is taken 
upon filter paper, weighed on a micro-torsion balance, and the total 
nitrai-en is estimated by Kjeldahl s method adapted for microchemi. 
cal estimations, for which the apparatus is figur^ and described, 
The ammonia is collected in excess of standard hydrochloric acid, 
the excess being estimated after the distillation, by addition of 
potassium iodate and iodide, and titration of the iodine set free by 
A.'lOO-thiosulphate solution. For estimation of extractives the 
blood on the filter paper is coagulated in acid potassium chloride, 
the extractives removed, and the nitrogen estimated microchemically 
in the residue. 

The Employment of Neutral-red Paper for Betiinatioii of 
the Alkali of Serum. J. Snapper (Biochtm. Ztilsch., IJia, 51 
88— 901.— Attention is called to the advantages of using neutral-red 
paper instead of lacmoid paper when estimating the alkahmty of 
the serum by titration. Details as to the method of preparing this 
]iaper are given. 

Method of Analysis of Brain Lipoids. J. I.orrain Smith and 
William Mair (/. /*«'*. Bad., 1913, 17 609 -61S).-A fufi ^nl 
with certain modifications of the methods already dracriM (A., 
1911, ii, 1006). '''■ 

The Bacterial Teating of Disinfectants. Coarlm T. 
and Reginald C. Woodcock {Analyrt, 1913, 38, 190— 19 1 ). The 
authors have determined the Bideal-Walker coefficients of a large 
number of chemical substances, all of which are known to possess 
either oxidising, antiseptic, disinfectant, preservative corrosive or 
lethal properties, and the results obtained lead them to the conclu- 
sion that the Rideal-Walker test is untrustworthy for a^ertaming 
the real disinfectant value of sanitary preparations. They are ot 
opinion that the only gauge of utility of the vanous disinfectants 
is the extent to which, as shown by experience, they may b 
employed satisfactorily for the particular purposes for wbic^h they 
are intended. 
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Befraotive Power of Liquid Hydrogen. Waltheb Memshee 
(Ber. Def. phynial. Cm., 1913, 16, 640-554).-Liquid hydrogen 
was produced by means of a Nernat liquefaction apparatus, which 
is described in the paper. The refractive index was determined 
by Wiedemann s method, "^e following retraction quotients, 
between liquid hydrogen and the gas between the suspended parallel 
plates, are found: white light, 1T087, X.=0'656p, 1 1098, \ = 0'589n, 
1*1096 and \=0 491p, 11101. The relationship between the 
refractions of liquid and gaseous hydrogen is considered, and the 
values of liquid hydrogen ate calculated. The calculated values 
agree with the observed^ values within the limits of experimental 
error. Liquid hydrogen is shown to possess no dispersion of magni- 
tude greater than the experimental error, J. p. s. 


Double Spectrum of Sodium Chloride. Wilder D. Bancroft 
{Sighth Inter. Cong. App.Chem., 1912, 20, 37— 43).— The author con- 
siders the causes of the differently coloured luminescence of sodium 
salts under different conditions. It is shown that when sodium 
burns slowly in chlorine or oxygen a blue light is emitted ; the 
same light is emitted when sodium chloride is fused, when sodium 
chloride is placed in the layer separating the oxidising and reducing 
zones of a Bunsen flatue, when sodium chloride is precipitated by 
alcohol or hydrochloric acid, and when sodium chloride crystals are 
crushed. The light in all these cases is produced by the change 
from sodium ion to undissociated sodium chloride. Cathode rays 
excite the blue luminescence in sodium chloride, whilst canal rays 
excite a yellow luminescence. The blue luminescence in the 
Bunsen flame is found where the rate of oxidation of the reduced 
sodium is slowest, at the surface between the oxidising and reducing 
zones. The yellow luminescence is observed where the rate of 
oxidation is higher, that is, in the oxidising zone. The simplest 
assumption in regard to the reaction producing the yellow sodium 
flame is that it is due to the change from sodium to sodium ion. 
This assumption is inadequate because it does not take into account 
the other spectra of sodium observed by Lenard (dim. Physik, 
1903, [iv], 11, 636) and Wood (^Aetrophys. Journ., 1911, 72). 
Under the influence of cathode rays potassium iodide emits green 
; light. Part of this light is probably due to the iodine, and it 
seems possible that the chlorine may be responsible for some of 
the white light observed with many chlorides. Whilst it is probable 
that the crystalloluminescence and the tribolumiuescence of 
potassium iodide are the same as the cathodoluminescence of this 
salt, the experimental evidence is insuffitfient definitely to decide 
the question. ' J. F. S. 

VOL. CIV. ii. 49 
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Vapours and Band Absorption [Speojtt]. F. Borgbe mi 

JOHAHNKS KoEHiaSBBBOER {P^ttkcU. 

Compare tMs vol., ii, 85).— An answer to Stark (this vol, u, 539) 

Absorption Spectra in the Red and Near Inft^rei August 
H. PfOKD {Eighth Inter. Cong. App^ CAsm., 1912, 20^279—287). 

The author has examined the absorption m the region 0 65/i— 1-5^ 

of ruby glass, cohalt glass, and chromium glass, also aqueous 
solutions of soluble Prussian-blue, sodium chromate mixed with 
ovanin, naphthol-green, naphtholgreen mixed with cyaiiin, 
neodyiiium nitrate and distilled water. Absorption curves are 
given for all the substances. *’ • * • S. 

Visible and Ultra-violet [Absorption] Spectra of Orange and 
TeUow Dyes Authorised for Use in Confectioneiy. Gustave 
Massol and A. Faucon (Bull. Soe. chim., 1913, [iv], 13, 700—701. 
Compare this vol., ii, 264, 642).— Solutions of orange I chrysoine, 
naphthol-yellow S, and auramme 0 m solutions of the con- 
centration 1 : 10,000 were examined by the method previously 
described. Ora ige I allows all visible hght up to the Z)-lme to 
pass through ; chrysoine allows a small amount of the green to 
pass : naphthol-yellow S rather more of the green; Md aurainine 0 
transmits the whole of the green. In the invisible spectrum, 
chrysoine has no absorption bands. Oranp I naphthol- 
vellow S have each one band in tbe ultra-violet; the latter ahoiit 
1 = 285, the former about 260. Auramine 0 has three bands m 
the ultra-violet at A = 350, 310, and 265. J. F. S. 


Absorption of Ultra-violet Rays by Some Organic Colouring 
Matters in Aqueous Solution. Gustave Massol and A. Faccm' 
(Compt. rend., 1913, 157 , 206-209).— The authors have .studied the 
absorption of ultra-violet rays by aqueous solutions of the twenty- 
one colouring matters authorised for use in confectionery. Tliese 
colours divide into two groups: , , . , 

1 Those which absorb only the radiations of short wave-lengtli. 
2. Those which absorb both radiations of short and long wave- 
length, whilst allowing the intermediate ones to pass. 

The rays used were between A 2200 and 4045. 

Group 1 comprises three pinks, eight reds, one blue, and two 
violets; whilst group 2 contains one orange, three yellows, two 

greens, and one blue. , . , j v i 

Some of the colours possess distinctive absorption bands, whicli 
are of use in characterising them. These are set out in tictail. 


Valency Electrons, Colour and Fluorescence. H.ps 'os 
Likbio (ZeiUch. BUklrogl^n., 1913, 19, 559-670).-Polem.cal 
Stark (this vol, ii, 456). A long crticism of Starks view^s widi 
regard to the constitution of organic substances and tlicir nuores 
ceiice. 
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Connexion between Pluoreaoenoe and Ionisation. Johannes 
gMMK (Ann. m3, [iv], 41^28-738).-Polemieal against 

Volmer (tto vol^ ii, 456) and Pauli (this vol., ii, 466). The author 
jlgo coMders theoretically the relationship between fluorescence 
jnd ionisation of benzene, naphthalene and anthracene vapours. 


• 

Oxidation and Limineecenoe. BLANCHETifeaE (Compt. rend., 
1913, 167, 118—121. Compare ViUe and Derrien, this vol., ii, 654) 
__0n oxidation by a mixture of hydrogen peroxide and sodium 
hypochlorite, certain glyoxaline derivatives, 2 : 4 : 5-triphenylglyoxa- 
line (lophine), amarine, and hydrobenzamide, show marked 
luminescence. The examination, under similar conditions, of a 
large number of organic compounds, having no chemical relation 
with glyoxaline, has never given luminescence. Certain natural 
products, such as unne, infusion of tea, and extract of meat, 
and many other substances, exhibit marked luminescence, but the 
author is as yet unable definitely te fix on any organic complex the 
oxidation of which results in luminescence. W. 6. 


A New Luminesoenoe of Calcium Compounds in the 
Hydrogen Flame, particularly those containing Bismuth or 
Manganese, and a Method of Detecting Traces of These 
Metals. Juuus Donau (Manatsh., 1913, 34, 949-955).— The 
author shows that when calcium compounds are drawn through 
a non-luminoua hydrogen flame, a bluish-green luminescence is 
produced. This is not produced by all calcium compounds, but 
only by those which contain traces of manganese. When a trace 
of a bismuth salt was placed on a piece of chalk and drawn through 
a hydrogen flame, a brilliant blue luminescence was produced. It 
is shown that, by taking pure chalk or gypsum and placing a . drop 
of a solution containing a bismuth or manganese compound and 
then heating this on the lower edge of a hydrogen flame, traces 
of these metals may be readily detected. The reaction can be 
obtained for one ten-millionth of a milligram of bismuth and a 
millionth of a milligram of manganese. The luminescence is not 
affected by the presence of other metels. Barium and strontium 
compounds show similar but much less marked reactions. 

J. F. S. 


Bxperimente on CrystalloluminesceDce. Earl F. Farnau 
(Eighth Inter. Cong. App. Chem., 1913, 20, 127 — 128). — The author has 
noted the colour of the light emitted when sodium chloride, sodium 
bromide, sodium iodide, potassium chloride, potassium bromide, and 
potassium iodide were respectively precipitated from solution by 
alcohol, subjected to cathode rays, and formed from their elements. 
It is ^liown that the colour of the light emitted in the chemical 
reaction is the same as that produced during precipitation and 
during exposure to cathode rays. J. F. S. 

The Walden Beaotion. Cecil I.. Hobton (Chem, Jfewe, 1913, 
108, 37).— Of the various reagents which have been employed to 

49—2 
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x:'r.p"p§ kr^urw'a 

grows 'V ten SSuce on the eign of the rofatioa 

L±7eleC^ trt7th?n„& carholyk is odd The. 

he actioTof thionyl chloride, sodium hydroxide, potassium 

hvto^de sodium methoxide, and ammonia on an active mono- 
hytoxide, soaiuii ^ ptoduct having the same 

£Sat of the parent suhatance, whereas if the latter contains 

Tfr?e carbLyl group or an odd number of carboxyl groups, tk 
no tree carooxy g t; action of silver oxide, water, 

product has the opposite s^m is the reverse 

Srt li* O' “““’T “"f‘“ 

•»“ “ “-k. 

Action of Light on Water Vapour and BlectwlyUc Gas, 

answers the criticism against his work (A., 1912, ii, ^ 

A a: f> nf TTitra-violet Bays on Solutions of Hydrogen 
Peroxide Victok Hbnbi and RenI; Wuiimskb (Conipl. ««'f , I'JlS, 
1261-1281 -A study of the phctochemical decomposition ol 
157, 12b 12 «h —nnnchroinatic lieht from the ultraviolet 

*'^'^t‘-o?"ot^the“tectoim The results confirm those of Tiau tor 
[ot Ught (tom? rl k., 1911, ii, 35) that the reaction is uri 
m?i«u L aU tlmt the velocity of decomp^it.on is proportionil 
raolMUiar, auu wave-lenrt i the velocity la pro- 
to the energy It is further proportional to 

portional to the ino.dent^eue^^^^^ ^ wave-length 

SwinSsOO aud^2060. tin- photochemical susceptibility varying 

' 53lfy‘^^af to'lm^neT^^^^ 
the same amount of hydrogen peroxide m the dark. W - 

Additive Eeaotiona between Carbon Monoxide and Other 
under tbe Influence of Ultra-violet Bays. Dai® 
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small proportion of the carbon monoxide is oxidised by the oxygen 
set fre® from the decomposition of the nitric oxide. Wit^ water 
the reaction is more complex, one part of the carbon mMoxido 
combining directly with the water, yielding formic acid, whilst the 
rest combines with the hydrogen and oxygen, resulting from the 
dissociation of the water, to give formaldehyde' and carbon dioyide 
respectively (compare A., 1910, ii, 564, 606). Of the halogens, 
chlorine combines with carbon monoxide, but bromine and iodine 
are without action even in the ultra-violet light. Whilst combining 
with ammonia, it is without action on hydrogen phosphide or 
arsenide, and it does not react with hydrogen sulphide or free 
sulphur. -VV. G. 

Influence of the Wave-length on the Velocity of a Photo- 
chemical Reaction. Marcel Boll {Compt. rend, 1913 157 
115-118. Compare this vol., ii, 265).-From a study of the’ photo- 
chemical hydrolysis of the hydrochloroplatinic acids, the author 
has deduced the following formula governing the reaction: 
CT = i^6"'Pa«(c(l — where TO is the weight of substance 
destroyed in a given time ^ is a constant for each substance 
considered being its “ photochemical lability ” ; v is the frequency, 
and Pn the power of the incident radiation; s is the surface area 
irradiated ; c the concentration of the solution ; I the thickness of 
the layer; and x the coefScient of absorption. The constant ^ 
depends on the temperature and the nature of the reaction. 

W. G. 

Wave-length and Velocity of Reaction. Ludwtk Beunee 
{Zeiiseh. Plektrochtm., 1913, 19, 555— 558).— The author considers 
and criticises the work of Wintlier (this vol., ii, 458) and Plotnikov 
(A., 1911, ii, 4, 452), and draws the conclusion that up to the 
present there is no evidence that photochemical reactions are 
influenced by the wave-length of the acting light, but rather that 
every kind of absorbed light energy plays an equal part in the 
velocity of the change. j. p. s. 

A Simple Method of Counting a- and yS-Raye. Hans Geiger 
(Eer. Deul. physikcd. Gm., 1913, 15, 534— 539).— An apparatus 
consisting of a brass cylindrical box of 2 cm. diameter, fitted with 
an ebonite cover through which a metal rod passes, is described for 
the purpose of counting the a- and B-particles emitted by a radio- 
active substance, The bottom of the box is perforated by a round 
hole, and the rod is sharpened to a fine point. The box is raised 
to a potential of 1200 volts, and the rod is connected to an 
electrometer. The radioactive substance is placed at a short 
distance from the hole, the entrance of a- or iRho fh® 

chamber causes a passage of electricity to the electrometer, and 
from the amount of deflexion the number of particles can he 
calculated. By covering the opening Jjy a piece of lead, the 
Apparatus may also he used for counting y-rays, although in this 
case the deflexion of the electrometer is due to secondary jS-rays 
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(compare also Butherford 
1021 )^ 


and Geiger (A., 1908, ii, 794; 1912, i; 

J. F. S. 


A Method of Determining the Number of Ions Produced by 
an a-Partiole of Polonium. Rasfi Girard (Lt Radium, 1913, lo, 
196^-198).— The method cpnedsts (1) in determining in absolute 
measure the saturation current I pven by a film of polonium, 
supposed to be infinitely thin; (2) ih counting the number of 
a-particles given in a known time in a small solid angle, and 
calculating N the total number given per second, supposing the 
emission is uniform in all directions. If e is the charge on an ion, 
and X the required number of ions produced per o-particle. 
The film of polonium was deposited from hydrochloric 
acid on a silver plate, which retained its brilliance and polish. 
The saturation current was measured by means of the quartz 
electric balance, and the a-particles were enumerated by means of a 
zinc sulphide screen in a vacuum. The mean value found for X 
was 116,000, the accuracy being estimated at 10%. This number 
is very much inferior to that found by Geiger (162,000) and by 
Taylor (164,000). The difference is ascribed to the fact that the 
ionisation current was measured for all the arays emitted over 
a hemisphere rather than for a narrow parallel pencil, and that 
some of the more oblique o-raya suffer appreciable absorption in the 
film of polonium. F, S, 


Effect of Temperature on Oathodoluminescence. E.4 kl F. 
Farnau {Eighth Inter. Cong. 4pp. CA«w., 1912, 20, 133 — 135).— Siarting 
from the assumption that all forms of luminescence are due to 
chemical reaction, the author draws the conclusion that those con- 
ditions which increase the velocity of chemical reaction will increase 
the intensity of the luminescence. Cadmium sulphate and potassiuii 
bromide were placed in cathode tubes and cooled with liquid air, 
and as the salts cooled the luminescences decreased in intensity and 
finally vanished, the ' luminescence reappearing when the cooling 
agent was removed, thus confirming the author’s initial assumption 

J. F. S. 


Radiation of Radium at the Temperature of Liquid 
Hydrogen. (Mme.) P. Coais and H. Eamerlingb Onnes (Pm. K. 
Akad. Wttenaeh. Amsltrdam, 1913, 16, 1430 — 1441, and Ln Ra/lmm, 
1913, 10, 181 — 186. Compare P. Curie, A., 1903, ii, 50, 255).— 
The ionisation produced by the y-rayB of radium at the tem])erature 
of liquid hydrogen, 20'3° Abs. has been compared with the 
ionisation at the ordinary temperature. The measurements were 
made in hydrogen. It is shown that no change of radiation occurs 
which has a greater value than 0'1%, and probably not even of 
0 02%. Preliminary experiments were also made with polonium, 
and the same results indicated. J, F. S. 

Radium Content of Some Alabama Ooels. Btrwart J. Llovd 
and JoHK CuNNiNOHAU (ifiRsr. Chm. J., 1913, 60, 47 — 51).— Ad 
examination of represehtotlve samplea of various coals of Alabama 
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lias shown that the amoant of radium present ranges from 
0 028x10-“ to 0-37x10-“ with an average of 0-166x10-“ per 
gram of coal, or from 0-51 x 10-“ to 7-05 x 10-“, with an average 
of 2-15 X 10 “ per gram of ash. The wide variation in the amount 
of radiuni per gram of ash is probably due to a specific tendency 
of certain plants to secrete exceptionally large quantities. E. G. 

• ' 

Colloidal Solutions of Radioactive Substances. Fritz 
Paneth {Kdloid ZdUch., 1913, 13. 1-4),— It is shown that the 
separation of radium-.® and polonium from radioactive lead 
(Paneth, Sihungsber. K. Akad. lPi*«. Wien, 1912, 121, 2193) by 
dialysis is due to the fact that radium-^' and polonium are both 
easily hydrolysed in aqueous solution. The basic salts or hydroxides 
thus formed remain in solution as colloids, and consequently do 
not pass through the membrane with lead and radium-Zl. If, on 
the other hand, a nitric acid solution of radioactive lead is dialysed, 
there is no separation. j g 

Bleotrio Conductivity of Thin Liquid Layers, A. TJkgeeer 
ZtiUck., 1913,^14, 685 — 688). — The electro-conductivity of 
silver nitrate and sodium chloride solutions of varying concen- 
trations has been compared with the conductivity of similar 
solutions in thin layers of the order 10-< mm. The thin layers 
were obtained by pressing two plane glass plates together and 
regulating the thickness of the layer by means of the number and 
colour of the Newton rings visible. The conductivity was deter- 
mined by means of a telephone arrangement, and also by direct 
current and a galvanometer. It is shown that conductivity ratio 
of the thin layer to the ordinary solution is independent of the 
concentration, that is, the conductivity of thin layers is relatively 
the same as that of solutions of ordinary dimensions. J. P. S. 

Conductivity, Temperature-ooefificients of Conductivity, 
Dissociation and Dissociation Constants of Certain Organic 
Acids between 0° and 65°. Leslie D. Smith and Haeky 0. Jones 
(Jraer. Chem. J., 1913, 50, 1 — 46). — In continuation of earlier work 
on the conductivity and dissociation of organic acids (White and 
Jones, A., 1910, ii, 13, 821; Wightman and Jones, A., 1911, ii, 
689; 1912, ii, 1035), a study has been made of a large number of 
acids, and the molecular conductivities, temperature-coefficients, 
limiting conductivities, percentage dissociation, and dissociation 
constants at various temperatures between 0° and 65° are recorded. 

The results confirm most of the relations established previously. 
With regard to isomeric acids, it has been found that the ortho- 
aud cfs-forras are the stronger, that is, have the larger dissociation 
constants. It is also shown that the migration velocities of the 
anions are fanctions of the number of atoms they contain, and 
that most dibasic acids dissociate like monobasic acids. E. G. 

Electric Oonduotlvity of Salt Vapours. II. GtEHARU C. 
&HMIDT (dnn. PhytH, 1913, [iv], 41, 673-708. Compare A., 1911, 
u, 788). — A continnatiion of previous work on the conductivity of 



ii. 748 ABSTRiOTS or ohimioal papers. 

salt vapours. It is shown that the conductivity of the halogen 
salts of zinc and cadmium is independent of the time, when a 
concentration change is not brought about by the current and 
when the surface of the solid is kept constant. The fall m the 
conductivity, which is often observed as the measurements proceed, 
is due to a migration of the salt to the central electrode, with 
consequent change of concentratiwi, ^d also to the change in the 
surface of the solid. The increase whieh is observed at the com- 
mencement of the measurements is due to the fact that the vapour 
only slowly reaches the electrode. The hypothesis previously 
stated by the author (foe. cit.) does not coincide with facts. 'With 
a constant surface, the concentration being kept constant, the 
conductivity first increases with increasing pressure, and then falls. 
The conductivity increases with increasing temperature. 

d. P. S. 


Liquid Helium. II. The Bleotrical Resistance of Pure 
Metals, etc. VII. The Potential Difference Necessary for the 
Electric Current Through Mercury Below 419“A. H. 
Kameblinoh Onnes (Proe. K. Aiad. Wetenidi, AmsUrdam, 1913, 15, 
1406 — 1430).— The resistance of mercury at helium temperatures 
has been determined. It is shown that when a definite current 
strength known as the " threshold value ” has been reached, the 
resistance practically disappears when the temperature 4T9°i’ is 
reached. The ratio of the value at to that at ‘nz°K is 

expressed by 2 x 10-''’ ohm. This represents the lowest value. It 
is shown that as the current strength is increased, the resistance 
rises due to heatirg effects occurring in the mercury thread itself, 
and not in any way due to conduction from the leads. The 
residual resistance of the mercury is evidently due to the mercury 
itself, and not to impurities, for mercury artificially amalgamated 
with traces of gold and cadmium lost its resistance at 4T9°,f. 
Even mercury used for mirror preparation lost its resistance in 
the same way. 

Conductivity and Ionisation of Sodium Bthoxide, Potassium 
Ethoxide, Lithium Ethoxide, Sodium Phenoxide, Potassium 
Phenoxide, Lithium Phenoxide, Sodium Phenylthiourazole, 
Sodium Iodide, Sodium Bromide, and of Mixtures of these 
Eieotrolytes in Absolute Ethyl Alcohol at 0°, 25°, and 351 
H. C. Robbrtsox and Solomon F. Aceke {Eighth Inter. Cong. App Chem., 
1912, 26, 609).— The conductivities of these compounds m alcohol 
at 0°, 25°, and 35° have been determined in concentrations ranging 
fromV to 17/256,000. The percentege ionisation is much lower in 
concentrated alcoholic solutions than in the corresponding aqueous 
solutions, the ionisation of iV-solutions of sodium ethoxide ana 
sodium phenoxide, for example, being 14'8% and 12'2% respective y 
at 25°. The decrease in ionisation with rise of temperature is 
about 0-4— 0-5% per degree. The maximum molecular conductivity 
is attained in concentrstidns between 17/2000 and 
molecular conductivities of N, If 12, iffi, ^/8, ^1^^, i7/32, an 
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■“ 26»^are 4-93, 7-78, 10-37, 

13 04, 15 “oj ly 16, and 33 2 respectively, jj q. 

Electromotive Behaviour of Some Oadminm Fi«mAA«+« t 
WiiLUK Oholm {CUm. Ztntr., 1913 j igjo . e*®' c^' 

41,Kil)._Tb*eleme’nt’cd I CdC M fn. h« 
an TS.M.F. of 0-6717-0-6718 volt at 18° If Si' “ 
Ihe vanation with the temperature from 10° to 30° 

E,.0.6n79-0 0&)71(, - 18 *4"oo™“,5 SV'S 
increases on dilution, reaching in iY/loOHPI 
value of 0-7447 volt at 18°. The tem^etatSSSnL of c“eU: 
with dilute solutions are positive, and increase with the dilUTon 
For the same current elements with' concentrated solutions are 
more polarised than elements with more dilute solutions. In the 
former, however, the depolarisation is much more rapid The cells 
are constant in value, and not altered by shaking 
When cadmium bromide replaces the chloride%he F M F falls 
to 0-5592 voH, and the tem^rature-coefficient becomes five times 
as great. The cadmium iodide cell has E,, 0-4147 volt, Cadmium 
sulphate cells h^e an EM.F. of 1-0186 volts at 20° and the lowest 
teinp6ratur6-coefficient of any cadmium cell 
There is very close agreement between 'the thermodynamical 
calculation of the heat liberation in these cells and the values 
determined calorimetrically. For cadmium chloride they are 
respectively 31,993 cal. (calculated), 31,984 cal. (found) E F A 


Gas-Blwtrode for General Use. Gkohge S. Walpole ( BMm ,. 

1913, 7, 410— 428).— The apparatus and technique are described 
of an electrode for determining the hydrogen-ion concentration of 
protein solutions often containing dissolved carbon dioxide within 
a few minutes and correct to 1 millivolt witli 1 or 2 c.c. of fluid 
without loss or contaramation. Sorensen titrations of 4% Witte 
peptone both colorimetrically and electrometrically are described. 

E. F. a’. 


Mineral Electrodes. Rooee C. Wells {£,'ghth Inter. Cong. App. 
Chew... 1912, 21, 149 154), — Although it is known that pyrolusite, 
magnetite, and pyrite ar> conductors of electricity, it does not 
seem to have been recognised that some other sulphides are even 
better conductors tlian pyrite, and can therefore serve as electrodes. 
An account is now given of certain phenomena which have been 
observed when conducting minerals function as electrodes in 
aqueous solutions. The minerals studied, in the approximate order 
of their conductivity, are galena, pyrrhotite, magnetite, chalco- 
pyrite, and pyrite. Some of these develop potentials comparable 
with those shown by metals in contact with solutions of their salts. 
The potential is considerably affected by a change in the acidity 
or alkalinity of the solutions. Pyrite and marcasite are most 
positive in acid solutions; the potential falls as the solution becomes 
alkaline, and may even become negative iii alkali sulphide solutions. 

E. G. 
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The Product of an Eleotrolytioally Disintegrated Carbon 
Anode and the Existenoe of Colloidal Carbon. Baetolo L, 
Vanzbtti (KoUoid. Ztitidi., f913, 13, 6-9).-The author has pre- 
pared a quantity of the disintegration product by passing a current 
of 4 amps, per aq. dcm. throughlH dilute solution of sulphuric 
acid by means of carbon poles, which had previously heated 
to it000° in chlorine. On heating, th^ substance gives nre to water, 
carbon dioxide, and carbon monoxide.1 It is soluble in alkaline 
solutions, producing stable suspensoids which are precipitated by 
acids. The colloid wanders to the negative electrode when electro- 
lysed between platinum electrodes. The author discusses the 
evidence for and against the product being colloidal carbon or an 
organic substance of acid or phenolic nature. It is shown that 
thero is not suf&cient evidence to warrant a conclusion, but that 
there is no evidence which makes the idea of a colloidal solution 
of carbon impossible. F. S. 


The Hall Effect in Liquid Electrolytes. A. E. Oxley (/’roc. 
Roy. Soe., 1913, 4, 88, 583— 604).— The author has examined solutions 
of copper sulphate, silver nitrate, and cadmium sulphate, and a 
gelato solution of copper sulphate under the influence of direct 
tnd reversed magnetic fields. The method adopted differs from 
that usually employed in the facts that the cells were very small 
in comparison with the pole pieces of the magnet, and a very sensi- 
tive Paschen galvanometer was employed. It is shown that in the 
experiments the effect observed is due l8r|ely to the Hall con- 
ceutration effect, and that only a small portion is due to the true 
Hall effect. The potential differences in all the experiments are of 
the calculated order; they reverse with the magnetic field, and 
act in the same direction when the experimental conditions vary 
widely. The results are regarded as establishing the existence of 
a Hall effect in liquid electrolytes. J. F. S. 


Co-precipitation of Copper and Carbon by Electrolysis: 
Oxidation at the Cathode. Bilwood B. Speae, C. Chow, and 
A. L. Cheslet (Eighth Inter. Cong. Afp. Chem., 191 2 , 21, 93—97).— 
Lambris (A., 1910. ii, 131) has demonstrated the presence of carbon 
in the deposits ohUined by the electrolysis of iron and nickel 
solutions, but has stated that, in the case of copper solutions, carbon 
is not precipitated under the same experimental conditions. 

In the present paper, experiments are described which sliow that 
carbon is precipitate.! at the cathode during the electrolysis of a 
copper sulphate solution containing a little nitric acid and a small 
quantity of gelatin, and that some of the carbon is in the free 
state. It is considered that an oxidising action takes place^at the 
cathode, and is doubtless due to secondary reactions. E G. 

Function of Inorguiic Additive Agents in the Electrolytic 
Depoeition of Copper. Ettwoon B. Spiah (Eighth Inter, tonj 
App. Chem., 1912, 21, ■99-103).-In the electrolysis o coprer 
solutions, the addition of certain inorganic, substances under auit. 



GENEBAL AND PHTBIOAL OHBHISTBT, 


U. 751 


able conditions produces a beneficial effert on tbe deposition of the 
jietal. The subrtances w^ch have the greatest influence are nitric, 
hydrochloric, and sulphimc acids, and the nitrates and chlorides of 
ammomu^ and the alkali and alkali earth metals. It is suggested 
that the function of such agents is to keep the copper in solution. 
This theory is based on the assumptions that some particles of 
copper may assume the coDoidal form at the moment of giving* up 
their electric char^ at the cathode, and that oaidation Say take 
place on the cath^e during the passage of the current. Experi- 
nients are dewnb^ winch show that copper is continuously dissolved 
and reprecipitated at the cathode during the electrolysis. The 
theory affords an explanation of the fact that good deposits of 
copper become loose and worthless if the electrolysis is cMtinued 
too long. 

Present Theory Of Magnetism and the Periodic System of 

1912, 22, 187— 203).-A discussion of the electron theory of 
magnetism with special reference to Langevin’s kinetic hypothesis 
of dia- and pwa-magnetism. It is shown that the phenomena are 
more complicated than Langevm s theory indicates, and that certain 
dements seem to exist in both the diamagnetic and paramagnetic 
state. A ce^in penodicity is pointed out between the atomic 
weights of the elements and their magnetic properties. A modifi- 
cation of the theory with regard to the difference between dia- 
magnetic and paramagnetic properties is proposed. Ferromagnetism 
is discussed chiefly on the basis of Weiss’s work, and particular 
attention is devoted to Weiss’s magneton (A., 1911 ii igg 367 
694), ’ ’ ’ e.’g. ’ 


Magnetic Beaearohee, VIII. The Susceptibility of Gaaeoua 
Oxygen at Low Temperatures. H. KauEEusaH Otoes and E. 
OosTEEHUiB(Pr(w. K. Akad.Welenich. Anultrdam, 1 91 3, 1 5, 1404—1 406). 
—The magnetic susceptibility of gaseous oxygen is determined 
between the temperatures of 17° and -126-7° at 100 times the 
normal density. It is shown that a A does not appear in oxygen 
above the critical temperature when the densities are 100 times 
the normal value. From this it appears probable that a A only 
appears for oxygen at great densities, and that in liquid oxygen 
it can rise to 71° as the density approaches 1000 times the normal 
value. T p H 


Magnetic Investigation of Some Iron Compounds. W. Haqes 
{holloid ZeiUch.j 1913, 13, 4 — 6). — The magnetic susceptibilities of a 
number of iron compounds have been determined, and the following 
relative values obtained: Ferric chloride, I'OOO; ferric oxide, 0116; 
iron formate, 0-784; iron acetate, 0-553; basic iron acetate, 0-540; 
iron valerate, 0-469; mn lactate, 0-810; iron malate, 0 675; iron 
tartrate, 0 634; iron citrate, 0-493; and iron saccharate, 1010. 
solutions of these compounds have been examined in the same way, 
find It is shown that ^ey are mostly hydrolysed in soluUon, the 
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formate moat strongly, ' and the citrate and malate oijy to the 
smallest extent. The formate and acetate contain all the iron in 
a colloidal condition in solution, and from the magnefac suscepti. 
bility it is shown that, in addition to colloidal hydroade, another 
colloidal iron compound is present. The susceptihihty of iron 
acetate and formate solutions increases with time, and eventually 
reaches a constant vaJue, whilst thelelectric conductivity decreases 
to a constant value. On diluting ferric chloride wth water, the 
hydrolysis increases with tho dilution; sucrose solution and glycerol 
have the same effect, but dextrose and Isevulose solutions decrease 
the hydrolysis. S- 

Decomposition of Complicated Chemical Compounds in a 
Variable Magnetic Field. Roman Cxoielskij and, in part, h. h. 
Lgbebeb (Rer, physikal, Gm., 1913, 15, 566 670). Rosenthal 
(A., 1908, ii, 152) has shown that starch, sucrose, and certain 
proteins can be hydrolysed when a solution is placed in a con- 
tinuously varying magnetic held. The authors have repeated these 
experiments, taking care to sterilise the solutions and containing 
ve^ls before the experiments. In no single case when the solutions 
were sterilised could hydrolysis be observed. In two cases, however, 
the solutions were not sterilised, and in these cases starch solutions 
were hydrolysed. S. 

The Heat Theorem of Nemst. Hindeik A. Lobbntz ( Chen . 
Wtekblad, 1913, 10, 621— 627).— A theoretical paper embodying 
applications of Nernst’s theorem. A. J. W. 

AUotropy of Iron and Silver Iodide. Gael Benedicks (EiglA 
Inter. Cong. App. Chem., 1912, 22. 13— 27).— An allotropic change is 
not necessarily a sudden transformation of one modi6catiou into 
another, since there is always the possibility that one or both fonu 
may have a certain solubility in the other, and in such cases the 
transformation in part takes place continuously. 

Determinations of the dilatation of silver iodide from —180^ 
to + 200° have shown that the transformation point of this sub- 
stance at about + 147° affords an illustration of this fact. At low 
temperatures the dilatation is positive, but at 0° or the^ ordinary 
temperature it is negative. The dilatation must be ascribed to a 
solubility of the regular modification, stable above tlie transition 
point, in the hexagonal modification; this solubility increases with 
the temperature, and according to the curve of dilatation is probably 
very limited. 

Consideration of the critical transformation point, Aj, of iron 
at about 890°, and of the lower more undecided transformation 
range, A,, shows that the transformation at 890° is of the same 
type as that of silver iodide. According to this view, tlie so calletl 
R-iron is really o-iron <sUble at low temi^ratures), containing in 
solution a limited amount of y-iron, increasing with the temperature 
(stable at temperatures above 890°). This conception greatly 
simplifies certain questions relating to the metallography of iron. 
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por example, the three most probable theories for the constitution 
„t martensite when regarded from this point of view become 
identical. 'f- 

Cootraotive Volume- and Surfaoe-Hoergy and Thermal 
Conditten of Matter. Petr. P. von Weimarn {KMoid. ZeiUeh., 
1913, 13, 16— 19).--A. theoretical paper in which the author advances 
the view that the thermal condition of a substance is dependent on 
its dispersity. In considering the thermal condition of a solid 
substance, three aurfaces have to he considered: (1) The outside 
surface, which bounds the substance from the surrounding objects * 

(2) the inner surface of contact of the crystalline particles; and 

(3) the inner pulsating surface of the. crystalline particles. 

J. P. S. 

Thermal Properties of Carbonic Acid at Low Temperatures. 
C. Frbwe.v jE.SKrN and D. R. Pye (P/iU. Tram., 1913 A 213 
67-117).— The thermal properties of carbon dioxide, liquid and 
gaseous, have been deterniiued over the temperature ranve -50° 
to +20“. The therinal quantities determined include : latent heat, 
total heat of the liquid, specific heat of the gas, dilation and 
elasticity of the liquid, and the Joule-Thomson effect for the liquid 
From the experimental quantities, the specific volume and density 
of the saturated vapour and the specific heat of the liquid at 
constant pressure have been calculated. The pressure-temperature 
curve for the saturated vapour, and the entropy-temperature curve 
for the range +20° to -50° have been constructed. The following 
values of the specific^ heat of the gas have been obtained over the 
temperature ranges indicated, the former temperature being that 
at the commencement of the experiment, and the latter at the 
end of the experiment: -30’4° to +7'8°, 0'22; -22'4° to +8'6° 
0'25; -13-0° to +11'2° 0-275; -1-9° to +9’l°, 0-32; +8-3° to 
19-5°, 0-41; 14-9° to 25-6°, 0-435; 20-4° to 30 5°, 0-495; 24-6° to 
30-4°, 055. The latent heat has a value 81 2 at -53-4°, which 
decreases to 36 56 at + 20-05°. The specific heat of the liquid at 
constant pressure has the value 0 47 at -50°, and O' 68 at +20°. 
The value of the Joule-Thomson temperature change alters its 
sign at about -30°, being negative from 10° to -30°, and 
becoming positive at this point. J. p. S. 

Capacity for Heat of Metals at Different Temperatures. 
Ernest H. Grifeiths and Kzek Griffiths {Proc. /I’oy. Soc., 1913, 
.1, 88, 549 — 560 *). — The authors have determined tliespecific heats 
of copper, aluminium, iron, zinc, silver, cadmium, tin, and lead at 
temperatures from 0° to 100°. The experiments were carried out 
with large quantities of the metals (1 — 3 kilos.), and the tem- 
perature differences never amounted to more than 1-4°. The 
temperature readings were made by means of platinum resistance 
thermometers. The specific heat of tlie metals examined at 0° 
bear the relationship to Iheir atomic weights represented by 
0 = 4-804 X u"®'® in which S represents the specific beat, and a the 
• and PMl. Train., 1913, .4, 213, 119-1S5. 
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atomic weight. By extrapolation the authors deduce that the 
atomic heat^f the metals at a1 solute zero has a mean value ot 
4-813. ’ J. F. S. 

Ne-w Method of Meaeuring the Preesupe of Oorrosiye Gaees 
at Constant Volume. Gxoaos S. Fobbib and Lmnt Beigos 
CooHBS (Eighth Inttr. Gong. App, Glim.. 1912, 22, 79 — 85).— The 
determination of the pressure of corrosive gases at constant volume 
and high temperatures presents considerable difficulty, and the 
methods described hitherto are not 'satisfactory. Ap^ratus has 
therefore been devised which can be readily constructed. The 
pressure gauge is outside the oven, and is easily manipulated, and 
does not require calibration. 

The apparatus consists of a glass bulb of about 250 c.c. capacity 
which has a small closed tube at the bottom and a tube at the 
top which carries a side-tube bent so as to emerge from the electric 
oven in which the bulb is heated. The tube, after leaving the oven, 
is bent horizontally and wound closely with fine nichrome ribbon 
to a point a little beyond the second of two depressions it bears, 
The first of these depressions is filled before the determination with 
a mixture of powdered fused lead and silver chlorides in molecular 
proportions. This mixture melts at about 350°. The tube is 
constricted at a point a little beyond the second depression, and 
the volume of the further portion is reduced by the introduction 
of a piece of glass rod. A piece of vacuum tubing connects the 
end of the tube'with a section of thermometer tubing, and contains 
a smooth glass" bead, which acts as an airtight seal unless the 
tubing is pinched at this point. By this means any rapid flow of 
air in either direction is prevented. At the end of the thermometer 
tubing where it is joined to the manometer is a fine capillary, 
which can be broken and re-sealed in order to admit air or to 
expel it from this part of the apparatus. The manometer is 
provided with a flexible tube, which enables the open arm to be 
raised or lowered at will to adjust the pressure. 

If the pressure of the vapour of a liquid, such as phosphor)! 
chloride, or of a solid, such as iodine, is to be measured, a weighed 
quantity is sealed in a capsule of glass tubing provided with a very 
fine, closed capillary, and this capsule is inserted into tlie small 
closed tube at the bottom of the bulb. The bulb is then rendered 
nearly vacuous, and the upper end of the tube at the top of the 
bulb is sealed off. The mixed chlorides in the depression in the 
horizontal tube are fused by means of a small flame, .-rnd the tube 
is inclined by raising the bulb. The liquid flows towards the second 
depression, and forms a drop about 1 cm. long. A current just 
sufficient to keep it fused is passed through the nichrome ribbon. 
The drop readily responds to pressure changes of 01 — 0"2 iimi. in 
the manometer, and thus enables the pressure in the bulb to be 
equated exactly to that in the manometer. The capsule is broken 
by means of gentle shaking at a temperature at which its vapour 
pressure does not exceed "the pressure of the residual air in the 
bulb. 
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jf a gM is to 6e investigated, it is admitted slowly into the 
cuous bulb through a well-ground stopcock, and the drop is kept 
ijonary in the tube by forcing in the requisite amount of air 
Sough the vacuum tubing. 

'^Xbe mode of calculating the results is explained, and experiments 
described which demonstrate -the practicability of the method. 


VaDOor Preeaurd of Zinc Amalgame. Joel H. Hildebrand 
InUr. Cong. App. CKem., 1912, 22, 147— 156).— A study of 
Itie vapour pressure of. amalgams has been undertaken with the 
\'ect of testing the vapour pressure law on solutions differing 
° flely in physical nature from the organic mixtures to which it 
f'a hitherto been applied, and also of investigating the general 
roblem of metal compounds from a new point of view. 

P qlie results of some measurements of the vapour pressure of zinc 
ilvams are recorded. The values of the relative vapour pressures, 
p”of the amalgam and, Pg, of mercury are plotted against NjN + l, 

^ here represents the number of mols. of mercury per mol. of 
'■ If the amalgams were perfect solutions and obeyed the law 
p'?p =N I N + 1, the curve should be a straight line, and the values 
vjy + l and PjPo should agree. The results show, however, that 
the pressures are considerably higher than they should be for a 
simple solution. This divergence is explained by assuming that the 
lute is associated to some extent, and hence the number of mols. 

Tf zinc is less than is assumed in the simple formula. If the zinc 
was partly associated thus, 2Zn = Zn 2 , and a represents the number 
of mols. of Znj formed from 1 mol. of Zn, there would remain 
1 ‘io mols of Zn, and the total number of mols. present in the 
mixture would be -I- 1 - «• The values of yjN + l-a, calculated 
from the law of mass action, agree closely with the observed values 
of PIP and thus indicate that the assumptions involved are 
corre4 '"The extent of the association at various concentrations has 
been calculated, and it is shown that if zinc could exist in the 
liquid state at 300°, it would be associated to Zn^ to extent 
pf two-thirds. 

Vapour Presnurea of Some Concentrated Zinc Chloride 
Solutions' Alas W. C. Menzies and IIeskik Bovi.no {Eighth /niff. 
Cong. App. Chtm., ^912, 22, 2 l 9 - 220 )._Determination 8 of the 
vapour pressures of sine chloride solutions liav© given the lolloTnng 
results, expressed in mm. of mercury at 0° ; 60% solution, 4 4a 
14'64“ 8-1 at 24'64° and 10-8 at 29'60°; 6o% solution 2 6 aji 
U'64°, 5 0 at 24-64°, and 6-9 at 29-60°; 79% solution, 1-4 at 14h4 , 
2-9 at’24'64°, and 4-1 at 29'60°. "• 


The Rate of Evaporation of Liquids. Pall de Keen {/. Chtm. 
fkji., 1913, 11, 206—213. Compare Jablczjhski and Przemyski, 
A., 1912, ii, 908).— In the author’s measurements (1891) a mream 
of gas was allowed to impinge normally on tlie surface of a “9“' > 
and the rate of evaporation was proportional to the product ot tne 
vapour tension and the.internal friction of the gas. In Jablczyns i 
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and Przemyski’s recent experiments, the stream of ps was prac 
tical(y tangential to the surface of the liquid. Under these con- 
ditions a stationary saturated gaseous diffusion layer is formed, and 
the laws of evaporation are profoundly modified. Thus the relative 
rates of evaporation of water in hydrogen and in sir are opposite 
in the two4inds of experiment. 

Both nojqpal and tangential gas stjreams were employed by the 
author in 1891, and Jablcsynski and Przemyski’s results are i,, 
better accord with the laws then established the more nearly their 
experimental conditions approximate to his. R. J. C. 

Thermal Analyaia. Feancesoo Olivahi (6'Am. Zmtr., 1913, i, 
2001 ; from R«ndicotUi Soc. Chim. Ital., 1911, 6). — Rudolfi (a ^ 
1909, ii, 536) found no halt points in certain binary mixtures of 
organic compounds, and inferred partial isomorphism Such points 
are now shown to exist in some of his cases. In the case of the 
system jrnlinitrobenzene-naphthalene, an equimolecular compound 
exists which is strongly dissociated in the fused mass. A mathe- 
matical consideration is elaborated for the existence of compounds 
in the liquid phase which cannot be separated in the solid state 

E. F. A. 

Heat of Formation of the Oxides and Sulphides of Iron, 
Zinc, and Cadmium. Heat of Combination of Acidic Oxides 
with Sodium Oxide. IX. William G. Mixtze (Am«r. J. Sei, 
1913, [iv], 36, 55—69. Compare A., 1912, ii, 899, and earlier 
abstraete). — The results of this work may be summarised as follows ; 
re + 0 = FeO + 64,300 cal.; 2F6 -t 30 = FejOj (faint red) ■(- 192,200 
cal.; 3Fe + 40 = Fej 04 (magnetite) -b 265,700 cal.; 3Fe-f4O = Fe 30 , 
(fused) + 265,200 cal.; 2FeO + 0=F^Os + 63,700 cal.; 2Fe,0, + 0 = 
3 Fe 203 + 54,500 cal.; FeO + Fej08=Fe,04 (magnetite) + 9200 cal,; 
Fe,Os + a:NajO = FejOj,iNajO + 58,000 cal.; Fe+S = FeS (amorpli.) 
+ 18,800 cal.; FeS (amorph.) + S = Fe^ (cry8t.) + 16,700 cal.; 
Zn + S (rhombic) = ZnS (cryst.) + 41,300 cal.; CdO + Na,U = 
NajCdOj+OSOO cal. (approx.); Cd + 0 = CdO (amorph.) + 57',000 
cal.; Cd + 0 = CdO (mostly crj^.) + 63,000 cal.; Cd + S (rhombic) = 
CdS(cryst.) + 34,000 cal. 

Ferrous oxide can be obtained free from carbon or iron carbide 
by heating ferrous oxalate in a current of dry nitrogen. Tlie tem- 
perature is gradually raised, until after four hours it is about 520 ° 
and carbon dioxide has ceased to be evolved. The temperature is 
then raised to 900°, and maintained at this point for an hour, 
The product thus obtained appears to be a mixture of FeO (4 mols.) 
and Fe (1 atom). 

Reddish-brown, amorphous cadmium oxide volatilises or dissociates 
slowly at 900—1000°, but the rate of loss diminishes as the oxide 
becomes denser and crystalline. E. G. 

The Heats of Formation of Some Silicates of Iron and 
Manganeee. 8. WoLoooik* (Uomp*. rW., 1913, 167, 12I--123).- 
The author has determined the beats of formation of silicates ot 
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jfgn and manganese, starting with pure quarts and ferrous oxide 
.ad manganous carbonafe respectively. The figures he obtained 
for the molecular heats of formation are, for FeO.SiO^ 6905 cals., 
j[jd for Mn0,Si02, 7725 cals., allowance being made in the latter 
case for th® 1'®®*' of. dissociation of the manganous carbonate with 
formation of the oxide. W. Gv 

gelation Between the Thermal Effect which Accompanies 
(.[le Immersion of Dry, Powdered Substances in Liquid 
Substances and the Aptitude of the Latter to Form 
^eociated Molecules. Hsuav Oaudmhon (Compt. rend., 1913,. 
157, 209 — 211). — The author has determined the amount of heat 
evolved per gram of dry powder on plunging a dried, powdered 
substance into a liquid without action on it. Four powders were 
used, and numerous liquids were examined. From the results the 
lifiuids arrange themselves in much the same order as from a study 
of the Pictet-Trouton coefficient LiljT, or the Kamsay-Shields 
coefficient K. The more abnormal the liquid with respect to these 
tvro laws, the more heat is evolved in the experiment. With normal 
linuids the thermal effect is practically zero. From the results. 

It appears that the thermal effect depends principally (1) on the 
abnormal nature of the liquid; (2) on the area cf the solid surface 
■with respect to the weight of the solid, the greater part of the 
thermal effect being attributable to the aggregation or polyinerisa- 
tion of the molecules of the liquid at the surface of the solid. 

W. 6. 

Cbaraoteriaation of Flame. Nicous Tbclu pr. Chm., 
1913 fill, 189—192). — The author criticises the use of the term 

“flameless combustion” in connexion with the Surface combustion 
if inflammable gaseous mixtures, and maintains that the combustion 
)f the latter is invariably accompanied by the production of flame. 

The invisibility of the flame in the surface combustion of 
miiammable gas mixtures is due to the luminosity of the flame 
being very feeble in comparison with that of the heated surface at 
ffhich the combustion occurs. F. B. 

Two Small Qorreotions to be Applied to Densities of 
Gases Determined at Qenava. Psilipfs k. Gutk (J, Chim. phyt., 
1913 , 11, 319 — 326). — Recent measurements of gaseous densities 
at Geneva by the bulb method have shown a variation of less than 
1 in 10 , 000 . In reducing the weighings to vacuum standard at 
sea level in latitude 45° the normal weight of 1 c.c. of air has 
been assumed to be 0'00117 gram, and the gravity constant 980-616, 
and the platinum fractions have been corrected to vacuum standard 
independently of the brass gram weights. The first correction is 
not justified without takiag into account the pressure, temperature, 
and luiraidity of the air at the time of weighing, and as the 
platinum fractions are standardisedT in air .against brass, the whole 
of the weights shoul^tb# considered as brass in applying vacuum 
corrections. The necMrity for vacuum corrMtions is largely avoided 
VOL. CIV. ii 50 
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if the unoorrected tare of the bulb unjler Bimilar meteorologicj] 
conditions is known. 

The most recent detarmiila|aons Of the gravity constant at 
Geneva, made in 1894 by Messerschmitt, gave j' = 9?0'600, corre. 
spending with an error in the previous corrected values of 
16*/ 1,000,000. A table is given, of the total correction to be appHj;) 
to various weights of gas on account' of these considerations, 
correction on 1 gram of gas, for instance, is 0 000068 gram, but 
there are other sources of error in bulb measurements which render 
these small corrections to some extent illusory. R. J. 0 

Specific Gravity and Displacement of Some Saline Solutions 
John Y. Buchanak (TVans. Ray. Sac. JCdin., 1912, 49, 1—225),— An 
account is given of the determination of the specific gravity of 
solutions of the iodides, bromides, chlorides, nitrates, iodates 
bromates, and chlorates of potassium, rubidium, and caesium at 
temperatures 15 0°, 19'5°, 23'0°, and 26'0°, the values beinv 
referred to water at the same temperatures as unit. Deterrainationj 
were also made with solutions of sodium chloride, calcium chloride 
magnesium chloride, and glucinum chloride. The concentrations 
of the solutions varied from solutions containing 1/1024 of the 
gram-molecular weight in lOOO grams of water to those coutaiiiiii« 
9 gram-molecular weights in the same weight of water. In tlis 
case of the calcium chloride determinations, measurements were 
made with supersaturated solutions. All the determinations of 
solutions containing less than half , molecular weight were made 
by specially prepare hydrometers, the more concentrated solutions 
were determined by means of a pyknometer, and for the super- 
saturated solution^ the hydrometer was again used. A long 
description of the preparation of the hydrometer and its standard- 
isation is given ; this instrument resembles that used by the author 
on the Challenger Expedition. A description is also given of an 
open hydrometer for use with solutions of high specific gravitv. 
The author considers the relationships between the displacemoiit 
increments of analogous salts with change of concentration and 
the specific gravity of salts of nearly the same molecular weidit, 
for example, RbCl, KBr, and K(Cl-t-I)/2, which are geuerkv 
found to be very much alike. The specific gravity of solid 
potassium chloride, bromide and iodide, rubidium chloride, 

bromide and iodide, caesium chloride, bromide and iodide, 
potassium chlorate, bromate and iodate, rubidium chlorate, 

bromate and iodate, and cssium chlorate, bromate and iodate are 
also determined. Tins is eflfected by weighing the crystals in their 
own saturated mother liquor at the saturation temperature in J 
specific gravity bottle. The following values, compared with water 
at the same temperature, are obtained at temperatures 24 3—22 8°: 
KCl, 1-951; KBr, 2679; KI, 3-043; RbCl, 2706; RbBr, 3-210; 
Rbl, 3-428; CsCl, 3 982; CsBr, 4-455; Csl, 4-508; KCIO3, 2 319; 
KBrOs, 3-219; KIO„ 3-924; RbClOj, 3-176; BbBrO,„ 3 681; 
RbIO,„ 4-336; CsClOj, 3-582; CsBrOj, 4-109» and Csl, 4-849, Tlit 
specific gravities of the solutions are given- to six places of decimals, 
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and it is shown that in many cases there is a probable error of only 
Djie or two units in the sixth place. Finally a series of factors is 
given for converting the values of tSf to In the determination 
of the specific gravity of supersaturated solutions of calcium 
chloride, the values fluctuated a great deal owing to rapid internal 
changes of temperature, from which it is deduced that the solution 
is internally in a sUte of unrest, which the author compares to'the 
state of a gas or liquid at the critical temperature when under a 
pressure greater than the critical pressure. j, p. g. 

Viscosity of G-ases at Lanv Temperatures, r. Hydrogen. 
H. ICiHEEUNGH OSNES, C. DoHSMAii, and SoPHus Wesee (Proc. Jf. Akad. 
IfcloiscA. Atnshrdam, 1913, 15 , 1385 — 1396). — The viscosity of 
hydrogen has been determined by the transpiration method from the 
temperature of solid carbon dioxide down to that of liquid hydrogen. 
The results are calculated on the basis of 0. E. Meyer and Knudsen's 
formula. The results are recorded in a table along with those of 
Markowski and Kopseh (A., 1904, ii, 652). The value of y x 10’ is 
compared with the value calculated from Sutherland’s formula, 
using the values ti5=841-10 and (7=83. It is shown that there 
is a very great divergence at the lower temperatures between the 
observed and calculated values, which amounts to more than 100% 
at the temperature of liquid hydrogeni The authors deduce the 
(ormuU ij = i/,|(7'/273)‘’'** to represent the relationship between 
viscosity and temperature. This formula is applied to tlie present 
results and to those of Markowski end Kopseh {he. eil.), and gives 
good agreement over .the whole range of temperature. J. P. S. 

Viscosity of Gases at Low Temperatures. II. Helium. 
H, Kaherlikoh Ohhes and Sopbus Webek (Proc. X. Akad. WeUruch. 
AmterdaTn, 1913, 15 , 1396 — 1399. Compare preceding abstract). — The 
viscosity of helium is determined at temperatures from that of 
solid carbon dioxide to that of liquid helium by the transpiration 
method. The values of i| x 10’ are given, and diverge widely from 
tlwse calculated by the Sutherland formula. The relationship 
between viscosity and temperature is e.vpressed by the formula 
1 )/!), =(7/273 1)"'’’*’, which gives calculated values agreeing over 
the whole temperature range with the experimental values. 

J. F. S. 

Viscosity of Gases at Low Temperatures, III, Comparison 
of the Results Obtained with the Law of Corresponding 
States. H. Kameblisoh OniiEsand Sopnas Weceb (Proc. K. Akad. 
Weimsch. Amsterdam, 1913, 15 , 1399 — 1403, Compare preceding 
abstracts), — A theoretical pajicr, in which the dependence of 
viscosity on temperature is discussed. The viscosities of two 
mechanically similar systems are shown to give a constant ratio, 
which can be calculate from the expression -i log t;/ v’Tv/Jf = 
logo- -log r, in which M is the molecular weight, cr the mean radius 
of a molecule, and e a constant which is tile same for all substances, 

J. F. S, 

50—2 
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M ethod of Measuring the VisoositieB of VapoiMM of Volatile 
Iiiauids, with an Application to * Bromine Al^ander o. 
Rankinb (/’roe, Hoy. Soe., 1913, d, -88, g76--588).— The author, 
of O. E. Meyer’s ttanspiratioff' formula, has devised a 
method ii^t deterimmiig to;T%^ty of Vapours of volatile liquids. 
The apparatus consists .of i^ffo; U-tiuTjes of about 2, mm. internal 
diameW connected, at 0 ne,hud ,t5);d;-rapi^^ ^018 cm. 

diameter sind 39 cm. Iong,','0»e:ffttube ?s .fi^^ liquid 

under examination, and ' the' apparatus is exhausted and sealed. 

The U-tubes are placed in ^^’ *t -known temperatures, one to 
evaporate the liquid, and the other to condense it. The capillary 
is placed in a third hath, which represents the experimental tem- 
perature, Experiments were carri^ out with bromine at tem- 
peratures from 13° to 220°, and the viscosity was determined; this 
ouantitv increases with temperature, and has the values in C.G.S. 
• St 1?9°, T511 X 10-*; 65-8° 1-706 x 10-*; 99-8°, 1'885 x lO-i; 
139 ' 8 ° 2-079x10-*; 179-8°, 2-273x10-*; and 220-4°, 2-480x 10 -*, 
•The author is able to calculate his values from Sutherland's 
equation, and with the exception of two values at the lowest 
temperatures, to obtain very good agreement. The values agree 
well with those obtained by the author by another method (A., 
1912, ii, 332). J- ' 


Determination of the Viscosity of Caoutchouc Solutions. 
Philip ScHiDROWiTZ and H. A. Goldsbrouch {KoHoid. Ztiisch.. 1013 , 
13 46 — 48 ).— Polemical. The authors criticise changes made in 
their method of viscosity determination by Fol (this vol., ii, 301 ). 

J. F. S. 


Stalagmometrio Studiea of Solutions of Colloids and 
Cryetalloida. I. L. BERCZELLEE(AiocA«m.^ri<«A..1913,63,215— 231 ). 

^Xiie surface tensions of protein solutions which are sufficiently 

free from salts not to coagulate on heating, diminish strongly on 
boiling. On keeping, however, the surface tension increases again. 
The phenomenon can be explained on the assumption that a change 
in the size of the particles takes place. The surface tension of 
water is diminished by albumoses (Witte’s or Gruhler's peptone), 
These substances diminish the surface tension of a trypsin solution 
less than they do that of distilled --water. The surface tension of 
a trypsin-albumose solution is not constant, but progressivey 
increaws on keeping, at first rapidly, then more slowly. The 
trypsin appears to form an unsUble compound with the albumoa, 
which is then hydrolysed. Pepsiu acts in a raamier similar to 
trypsin. During hydrolysis with trypsin and pepsin, tlie siirlace 
tension strongly diminishes, the amount of diminution rmining 
parallel with the amount of albumose formed. h. h. o 


Stalagmometric Studies of Solutions of Colloids and 
Crystalloids. III. L. Bbbczsllzb and L. CsAxi (Biochw. AtUci, 
1913, 53, 238— 255).— The suUiors confirm ^nerall,y the results o 
Traube, who has Aown that the addition} of. small quantities 
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alkali ^ Mintwas, pf Salta of . 

tensionsjjrf increasing sirfsce 

With tte *a;iegation_ of -the alkaloilfn S toxicities. 
takes place o^keeping, and more ra^dlv ^Wch 

cold, the .surface tetaiotis again in the 

diminishes. The alkaloida -ef S m ?^^^^^^^^^ the toxicit? 

to thia rale, a? this u jirobally due to •* e^ceptioi 

the sutotano^ Which has soine relation to constitution of 

A similar ^ect. to the majority of «Sccta. 

salicylic acid is separated from its salt, k when 

This again, IS probably due to the existan of acids, 

colloidal solution. The adsorption of m f ^'■«® ocid in 

adsorbents from alkaline solutions was ilnaai j- j V various 

of the colloidal substance, the sS % Wion 

increased. ®®® ““®'on of the solutions was 

S. B. S. 

Stalagmometrlo Studies of s,.i..,.- 
Cryetalloida. 11. L BaKssLLra^S”® f Colloids and 

232-23a-Pnrecaseinoge?S ^oiirt ract "^^^^ ^3/ 

tension of water. On boiLg, howeve? the w * * *“''^“6 

IS diminished, and apparently a certain amonnl“f ®^ *^*'Cr. 
place. If the caseinogen is.dissolved in acids ot 
tension of water is diminished consideraWr ?i ®’'''i^ce 

. .h. p«,.„ Wing ft. it"*'; <‘* 

Adsorption in Solutions, and the 
Brought About Thereby. Adsorotion in^a Processes 
of Potassium Dichromate andPotLsium 
Charcoal Tadscss Orvso (KoIU/. ^ei(»c4^ 

Compare A., 1912, ii, 1145).-It is shown tl It ® 

.s strongly absorbed by animal charcoal, and thaTtlm 

consists mainly m the absorption of H Pr O . V‘®. ^’^^"rption 
converted into chromic hydroxide hv rt r * probably 
It is found that after shakin® for fivA ' *''® charcoal, 

ceiitration has decreased by 17"99% and ®°"' 

3-2%. The adsorption is mu4 concentration by 

O'l.l-liydrochloric acid, and in this u^® .P^'c^cce of 

found in the solution. Sodium hYdroxiHr*^'? chromic ions are 
and when the concentration O'SV^is re ^ tiro adsorption, 

Ws is attributed to theconiL ot 
chromate, which, the autl.or shows, is not adsorbed at dT'*® 

j. F. S. 

W Zsiiaril ,9,3 

taking potassSS^”'!^"^ »bstract).-It i, shown that S 

6 5% occurs. This increase is indel ““'"'wWng to 

and is uninfluenced bv the *'® ^‘‘“® ®^ shaking, 

hydroxide, bdt l^lut ”■ ' 

The amount of negati^ ^dsoSonTn adsorption. 

ege » adsorption increased in proportion to the 
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amount of charcoal used. The change is explain^ by the aasunip, 
tion that there is an increased water concentration on the surface 
layer. . 

Colloidal Oonatituents of Olay. Paul Rohlasd (KoUoid. Zntsch.^ 
1913, 18 , 62— 63).— The author advances evidence to show that 
the^ahsorptiou of organic colouring Inatters is dependent on their 
structure. Those dyes derived from ato- or diazocompounds are 
but slightly adsorbed by alumina. Thus it is shown that to absorb 
0'003 gram of the following dyes, different quantities of alumina 
are required. Aniline-blue, victoria-blue, violet, and diamond-green 
require h^ams ; orange and vesuvine, 10 grams ; and metanil-yellow, 
30 grams. The yellow dye substance contained in the wash water 
of the sulphite cellulose manufacture is not absorbed at all. 

J. P. S. 

Kinetic Theory of Osmotic Pressure. Gustav Jager {Ann. 
Physik, 1913, [iv], 41, 854— 865).— The author has deduced f.om 
the analogy between a gaseous mixtitfe of a compressed gas con- 
taining a small quantity of a second gas, and a solution, a kinetic 
theory of osmotic pressure, and from this developed mathematically 
the usual expressions for osmotic pressure and lowering of the 
freezing point of solutions. J. T. S, 

The Strenuous Period in the Development of the Theories 
of Solution. Stantb Arrhenius (Ckim. Weekblail, Hil3, 10, 
584 — 599), — An interesting autobiographical sketch, including m 
account of the evolution of the ionic theory, and of the criticism 
it evoked. -A-' J. W. 

Claseiflcation of the Colloids. Eicuabd Zsigmondy {E’gluhhler. 
Cong. Ap/>. Chum., 1912, 22, 263-274).— The variom ways whicli 
have been proposed for classifying the colloids are reviewed, and 
a new sclieine is put forward based on the behaviour of tlie colloid 
solutions on evaporation to dryness. The colloids are divided into 

(1) "resoluble” colloids, which, on evaporation of their solutions, 
yield a residue completely soluble in the dispersion medium, and 

(2) “ irresoluble ” colloids, which furnish a partly or completely 
insoluble residue owing to the occurrence of irreversible changes 
of state during the drying process. Tlie first class is subdivided 
into {a) those which require the application of heat for the pre- 
paration of solutions, sueli as gelatin, starches, agar-agar, and many 
soaps, and (6) those whicli do not require to be heated, such as 
dextrin, gum arable, Paal's colloidal metals, Graham's tungstic 
and molybdic acids, molybdenum-blue, and albuniin. The 
irresoluble colloids are also of two kinds: (o) those wliicli during 
drying yield pulverulent precipitates which are no longer peptisable, 
including pure metal coljoids, certain sulphides, and salts, such 
as silver bromide and chloride, and (h) those which s\iffer an 
irreversible transformation on drying, and give peptisable jellies, 
such as stannic acid, silicic acid, and ferric oxide. 

The classification of dispersed systems is ajso discussed. E. G. 
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Influence of Surface-active Snbatancee on the Stability of 
SuBpensolde. Hnoo R. Kuuyt {Prcc. R. Akad. WeUnoch. Amsterdam, 
1913, 16 , 134^1349) — The influence of isoamyl alcohol, wobutyl 
alcohol, propyl alcohol, and ethyl alcohol on the limitation value 
of the absorption value of arrenic sulphide sols for barium chloride 
19 investigated. The sol is shaken with the organic solvent and 
then with sufficient barium chloride solution, so that the sol shall 
not be completely coagulated. The concentrations are found to 
increase with increasing concentration of the alcohol, that is, the 
limitation value is increased. The greatest increase is observed 
in the case of isoamyl alcohol, the others being, in decreasing order 
isobutyl alcohol, propyl alcohol, and ethyl alcohol. This order is 
the same as that in which the substances reduce the surface tension 
of water. Some preliminary experiments with phenol are described 
which comes between ijobutyl alcohol and propyl alcohol in its 
action. , J. p, g. 


The Formula Expreeaing the Eednction in the Value of the 
Quantity b in the Equilibrium Equation with Diminution of 
Volume. JoHANKES D. van naa Waais {Ckem. Wedhlad, 1913, 10, 
623 — 634).— A theoretical paper. A. J. W. 


Equilibria in Ternary Systems. VI. Frans A. H. 

Schrbinemakebs (Proc. K. Akad. Wetensck. AmsUrdam, 1913, 15. 
1298 — 1312).— A theoretical paper, in which the considerations of 
the previous papers are continued for tlie complex, solid-gas. The 
various transformations of the system are considered. J. F. S. 

Equilibria in Ternary Systems. VII. Frans A. H- 

ScHKEiNEMAKERS (Proc. K. Ak<td. H'elenseh. Amsl^rJam, 1913, 15, 
1313—1326. See preceding abstract).— A theoretical paper, in 
which the behaviour of the systems containing two solid phases is 
considered under various changes of external conditions. J. F. S. 

Equilibria in Quaternary Systems. IX. Quaternary 
Systems with Ternary Mixed Crystals with a Gap of 
Miscibility. Nicola Parra vano {GazzeUa, 1913, 43, i, 594 — 608. 
Compare this vol., ii, 571). — A mathematical discussion of this 
subject. R. V. S. “ 


Intramolecular Transformations. VI. Influence of the 
Solvent on the Equilibrium and the Velocity of Trans- 
formation. Otto Dihrotu {Annalm, 1913, 399, 91—119). — The 
author has previously shown, by experiments on the methyl and 
ethyl esters of 5-amiao-l-plienyl-l : 2 : 3-triazole-4-carboxylic acid 
and their intramolecular transformation products, methyl and 
ethyl 5-anilino-l : 2 ; 3-triazole-4-carboxylate3, that the displacement 
of the state of equilibrium, which a chemical system experiences 
through the influence of the solvent, is not dependent on any" 
physical constant of the solvent, but is related to the solubilities 
of the reacting molecules. This relation is expressed by the 
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equation ejc^ * where^ei and Cb are the odncenteationa of 

the two modificationa in the state of equilibrium, Ja 4 are the 
solubilities, and it is a constant which u independent of the 
nature of the solvent 

In order to verify this important relation and to widen the 
region ot its applicability, two other pairs of structural isomerides 
havt been examined, namely, methyl $-hydroxy-l-methyl-l : 2 ; 3 tri- 
azol6-4-carboxylate and methyl -diazomalonmethylamide, and the 
ketphic and enolic modificatioha of benzoylcamphor. In the former 
pair of isomerides, in methyl alcohol, benzyl alcohol, acetone, ethyl 
acetate, ethyl nitrate, and nitrobenzene at 18°, although c^je^ 
(where A denotes the neutral isomeride, methyl diazomalonmethy]. 
amide) varies betw^ 3'27 and 99 and 1 a/<b between 6 29 and 
171-3, the value of 'iT only varies between 0-52 and 0-68. This 
variation from constancy is attributed to the errors unavoidably 
introduced, partly by the enorraqpsly great solubility of the neutral 
isomeride as compared with that of the acidic form, partly by the 
fact that the value cf ejc, at 18° can only be obtained by- 
extrapolation, the time required to attain ^uilibrium being thirty 
to forty days even at a temperature as high as 50°. 

Similarly with the two forms of benzoylcamphor at 0° in ether, 
ethyl acetate, ethyl alcohol, methyl alcohol, and acetone, cjc^ 
(where A denotes the enolic modification) varies between 0-832 and 
6-81, IJU between 0-748 and 6-39, and E between 1-06 and 115, 
The two varieties of benzoylcamphor are obtained by modifi- 
cations of Forster’s method (T., 1901,, 79, 987); the ketonic form 
has m. p. 112° (Forster, 87 — 88°), and the enolic form, 90—91'’ 
(Forster, 89°). 

Since Cb/cb > hlU at 0°, it follows that enolic modification of 
benzoylcamphor is stable in the crystalline state. This is verified 
experimentally by dilatometric method, whereby it is shown that 
the ketonic form changes to the enolic by long keeping. The 
transition temperature at which >ud therefore A' = l, 

in other words, the temperature at which both forms can co-exist 
in the crystalline slate, cannot be determined experimentally, but 
lies below -10°. 

The author offers some interesting remarks concerning the 
relations between the solubilities and the constitutions of organic 
substances. These remarks can only be mainly speculations in the 
present stale of our knowledge, bub the author suggests that the 
solubility is a constitutive property in the sense that it is the 
product of factors each of which corresponds with each of the 
atomic groupings of which the molecule is composed. C. S. 

System Oxalic Acid, Ammoniam Oxalate, and Water at 
30° and 45°. Hbbuah W. WounsTEA (Eighth Inter. Cong. Afp. 
Chem., 1912, 22, 251—357). — ^Three well-defined ammonium oxalates 
are known, namely, the normal oxalate, (^ 04 (NH 4 ) 2 ,H 20 , the 
‘‘hydrogen oxalate, COjH’COj'NH^iHiO, and the tetroxalate, 
CAH2,C02H'CO,-NH4,2HiO. The equiUbria have been studied 
which occur when mixturee of oxalic acid and ammonium oxalate 
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in diffeftoi proportions are shakw with water at constant tern- 
peratur^s* 

The isotherps of; the system ammonium oxalate, oxalic acid and 
water have been determined at 30° and 45°. The solubilities of 
oxalic acid at these temperaturw 'are 12-59 and 21-016 grams 
respectively in 100 grams of solution, and those of normal 
ammonium oxalate are 5-53 and 8-3 grams respectively in *100 
grams of solution. A saturated ’solution of normal ammonium 
oxalate deposits the tetroxalate both at 30° and at 46°. Graphical 
determinations of the solubility of the tetroxalate have shown that 
it is soluble to the ertent of 7-21 grama in 100 grams of solution 
at 30°, and 11-12 grams at 45°. E ^ 

Applicationa of the Partition Law. Walthes and 

17. Kathmanx (ZtiUeh. EUktrochem., 1913, 19, 652—555). 

The partition coefficient of bromine, iodine, phenol, and acetone is 
determined between water and a number of aliphatic chlorinated 
hydrocarbons. From the results of the experiments at 25° 
it is shown that bromine and iodine have normal molecular 
weights in tetrachloroethane, pentachloroethane, trichloroethylene, 
and tetrachloroethylene. Phenol is bimolecular in chloroform] 
tetrachloroethane, pentachloroethane, trichloroethylene, and tetra- 
cliloroethylene, and exists as bi- and ter-molecular complexes in 
carbon tetrachloride. Acetone is bimolecular in carbon tetra- 
chloride and tetrachloroethylene, unimolecular in trichloro- 
ethylene, and forms completes with chloroform pentachloroethane 
and tetrachloroethane. * j p g 

Gradual Hydrolysis. II. Gael L. Wacser (ilmaish , 1913, 34, 
931—948. Compare this vol., ii, 200).— The author has examined 
dilute solutions of ferric chloride by means of an ultramicroteope, 
with and without the presence of potassium sulphate. It is shown 
that the gradual hydrolysis, as followed under the microscope, con- 
firms the hypothesis put forward (foe. cit.) with regard to the ^adual 
increase in the electric conductivity of ferric chloride solutions. 
The ratio between the surfac^of the colloidal particles at J = 0 and 
( = 15 is calculated, and this value agrees well with the correspond- 
ing ratio obtained from the electric conductivity. Similar experi- 
ments were carried out with zirconium nitrate, and the results 
obtained were found to be analogous to those obtained for ferric 
chloride. ' J. F. S 

‘i,-- 

Studies in the Speed of Redaction. Morris Lose (Eighth 
(nUr. Cong. App. Ch*m., 1912, 26, 601— 604).— A study has been 
made of the effect of aluminium diloride on the behaviour of ferric 
chloride towards stannous chloride by a miethod similar to that 
employed by Noyes (A., 1895, ii, 257; 1897, ii, 17) in his investi- 
fation of the.rate of reaction between ferric chloride and stannous 
c onde, and has shown that the rate of reaction between the two 
^/20-conoen^tion is more than doubled when aluminium 
c onde is present in JI^/20-concentration, whilst in presence of 

/lUalumimum chloride the rate is nuadrunled. Manganous 
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chloride and glucintan cjdorida in iyr/ 20 -coricentration also double 
the speed of the reaction, whilst a i\f/20-quadnvalent thonum 
solution does not cause so great an acceleration. 

When a solution of ceric sulphate is left under ordinary con- 
ditions, it gradually undergoes reduction to the cerous state. Tlie 
rate of reduction is increased hy dextrose, but the reaction does 
not follow a logarithmic law, the amiunt of cenum reduced being 
simply proportional to the time. When lanthanuin sulphate or 
thorium sulphate is added to the ceric solutions, they exert an 
unmistakable influence on the rate of reduction by dextrose. 

The variation in the velocity of these reactions seems to be duo 
to a specific influence of the metals concerned, and probably 
indicates the formation of complex bases, E. G. 


Contributions to the Chemical Kinetics of Enzymes. 
Kikuxab Ikeda (^tCitfhth Inter. Cong, dpp. Chem.f ^ 1912, 22, 

157 167 ),— The exact study of enzyme actions is rendered 

difficult owing to the gradual decay of the enzyme during the 
course of the experiments. Certain problems relating to the decay 
of the enzyme in the presence of the substratum are now discussed 
from a theoretical point of view. The ca» in which the velocity of 
the destruction of the enzyme is proportional to that of the trans- 
formation of the substratum is considered in detail, and certain 
deductions are made which are confirmed by Yamasaki’s work on 

The problem of the optimum tempepature is also dealt with, and 
the relation between this temperature and the temperature- 
coefficient of the decay of the enzyme is elucidated. h. G. 


Catalytio Stodiea IV. H’-ion Catalysis and Auto- 
catalysis of the Modified Hydrogen Peroxide Thiosulphate 
Reaction. Esii, Abel {Monatah., 1913, 34, 821—881. Compare 
this vol., ii, 399).— It is shown that the reaction between hydrogen 
peroxide and sodium thiosulphate in the presence of molyhdic acid 
yields sulphate instead of tetrathionate according to the equation 
4H 0, -t S-.O," — >■ 280," + 2H' -b 3HoO. This reaction is accelerated 
by ions in proportion to their concentration. The coefficient of 
acceleration is given by ShxlO’ at 25°, when the units are, time 
in minutes, and weights in gram-e<iuivaleuts. The velocity nf the 
sulphate formation is expressed by the equation -4H.,0o]/d(=: 
(1-5 X 10* -b 3-5 X 10’[H’])[MoOj][N8sStO|i]. Since to reaction itself 
furnishes H' ions, the change becomes autocatalytic. The velocity 
of the reaction in the presence of acetic acid and sodium acetate, 
added to define the H’-ion concentration, is given by the expression: 
-dlBMldt =dvldt= fl-fi X 10»-b 3-5 X 10U-((CH3-COJI) + ,-/ 1 ) ' 

■ a (CH,-COjNs)-y/4]}-[Mo03][(Na,SA4 y 4 
in which the quantities in round brackeU represent initial con 
centrations, a the degree of jjissociation of the acetate, and t the 
dissociation constant of the acetic acid. This equation adniite o 
values being calculated which ere in close agreement with 
experimentally determined values. When the conditions of le 
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reaction are so chosen that the formation of both sulphate and 
tetrathionate ^ultaneously, the hydrogen-ion concentration 
is affected bjr both, the former producing hydrogen ions, and the 
latter removing them. The effect of the tetrathionate formation 
Is consequently to retard the autocatalytic action of tbe hydrogen 
ion, and this can proceed so far as to convert a positive auto- 
catalysis into a negative autocatalysis. With respect to * the 
niechanism of the reaction, it ia suggested that the catalysis is 
brought a^ut by an oxidation, and that a highly dissociated 
permolybdic acid is produced as an intermediate product, 

J. F. S. 

The Intervention of the Number n in the Eelationshipa 
between Atomic Weights. P. Dakbiee (/. CMm. phys., 1913, 
11, 260— 266).— Two types of arithmetical relationship involving 
the number » exist between atomic weights. The first type 
fi,/S 2 = ir/«, where n is an integer, is exemplified in the ratio 
3 I/(Cl-bBr-t-I) = 3T417/2, using Stas’s atomic weights. The 
second type is ±nr)j(y ±n'ii)=ajb, where .V and M' are 
molecular weights, and n, n', a, h simple integers. An example is 
(HCl-b 2 »)/(NH: 3 - 2 w) =4, which leads to a value x = 31416 when 
the Geneva atomic weights are used instead of Stas’s. It is urged 
that the intervention of w in these relationships is significant of 
some general connexion between the elements, but it must be 
assumed that atomic weights vary according as the atoms are 
ueutral or ionised. • r j q 

The Intervention of the Number v in the Relationehips 
Between Atomic Weights. Philippe A. Ouje (J. Cliim. phyt., 
1913, 11, 267^268). — Such considerations as those put forward by 
Dambier (preceding abstract) and by Nicholson (A., 1912, ii, 35) 
mlist certainly be taken account of in the study of atomic relation- 
sl'ips- R. J. C. 

Theory of Electrical and Chemical Atomic Forces, Alfeed 
Byk {F«-. Dmi. phytikal. Gts., 1913, 16, 624— 533).-A ni..theioatical 
paper in which the author propounds a tlieory of the atom in 
which no structural hypotheses are contained. ” The applications' 
of the theory to the physics and chemistry of the atom are 
indicated. The heat of dissociation of the chemical molecules and 
their cross section are calculated on the theory and compared with 
experimental results. j p g 

Molecular Compounds as Primary Stages of Chemical 
ReaotloDB. Gael Enoleb (ifijAM. Alter. Cony. App. C/iem., 1912, 
25, 131 — 140).— Evidence is Educed in support of the view that 
m many chemical reactions the reacting molecules first unite to 
orm molecular compoimds. Attention is directed particularly to 
m question of oxidation, and the author’s theory expressed in 
hi3 papers on autoxidation is emphasised, namely, that oxidation 
generally takes place )iy direct attachment of a molecule of oxygen 
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leading to the fonnation of a peroxide.. This theory is confirmed 
by a series of investigation carried out by the author and hij 
ho-workers on the oxidatibh ‘of organic impounds, such as the 
fulvenes and ketens. The course of the reaction in the formation 
of peroxides can be represented by the three following stages - 

(1) M;o: 0 (af^melrical), (2^ (^metrical), and (3) 

The asymmetrical oxMe passes ,^ntaneou8ly, as a rule, into tlm 
symmetrical form, which is but ifarely transformed into the stable 
modification (3). Hydrogen peroxide and ozone are quoted as 
examples of the first form, and barium peroxide and lead peroxide 
as examples of the second and third respectively. The second 
(and first) form corresponds with Schonbein’s " autozonides ” and 
the third form with his "ozonides.” E g 

Electron Conception of Valence. III. Oxygen Compounds 
John M. Nslson and K. OspROK Falk (Eighth Inter. Cong Am 
CAsm., 1912, 6, 212—221, Compare A., 1911, ii, lt)4, Tlll'-iifj 
consideration of the direction of the valencies is extended to oxygen 
compounds. Owing to the pronounced electronegative character of 
oxygen, the problem is simpler than in the case of carbon, for in 
most cases the valencies can be assumed to be directed toward tlio 
oxygen atom, this having taken up two electrons, either froni the 
same atom or two similar or different atoms. Tautomerism is due 
to the replacement of a hydrogen atom and the redistribution of 
the valencies of the other atoms, the oxygen atom always liavino 
two valencies directed towards it. The isomerism of the benzol 
pinacolins should also be regarded as a case of tautomerism, the 
only difference being that a phenyl group migrates. 

In the case of isomeric ketones, however, it is necessary to assume 
that the valencies in the carbonyl group are not bolli directerl 
towards the oxygen atom. The symbol C — 0 is assigned to the 
more stable form, and C — O to the unstable. 

The tautomeric forms of hydrogen peroxide are represented by 

the formulae H — 0 — 0 «— H and ^ 0 — 0. The formu- 
lation of hydrates is exemplified with nickel chloride as type. 

J, C. W. 

The Conception of Valency as an Bleotronic Action. 
K. Giorob Falk and John M. Nblson (J.pr. Chem., 1913, [ii]. 86, 
97 — 128). — The views expressed in this paper have already been 
published (A., 1911, ii, 104, 711, and preceding abstract). F. B. 

Reniiniacenoes of R W. Boneen. Willm A. v.\n Dorp 
(Chtm, Weekhlad, 1913, 10, 600—603). — An account of the author’s 
personal experiences as a student in the Heidelberg laboratories 
under Bunsen in 1869. A. J. W. 

The Ring Figures in FrbBsn Oelatin. Hooo Rohonyi {BMem. 
ZeUtch., 1913, 52, 210— 214).— If solutiona of gelatin are poured into 
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, test-tube and then poured out again, and the thin layers of the 
solutions adhenng to the glass are then frozen by the metC 
described by tbe author, characterktic ring figures are formed 
ffhich are illustrated in the text. These are similar to Liesegang’s 
figures obta^ when silver nitrate is dropped into a film of 
potassium di^omate solution in gelatin. Ostwald’s explanation 
of the Liesegang figures is quoted, and it is assumed that this-^lso 
explains the phenomena with frozen gelatin recorded by the author 

S. B. S. ' 

Combined Dietillation Apparatus. Lebhasd {Ztiitch. angtv). 
Chem., 1919i 26, 431). — A piece of apparatus is described which may 
be used for reflux and condensing operations. In the first case 
the condenser is arranged vertically, and its lower end is attached 
to the flask by means of a short length of tube the ends of which 
form ground-in joints with the condenser tube and a tube sealed 
into the glass stopper of the flask; | tapped funnel is also sealed 
into the stoppef. When 

i !•__ j?_Arn_ 


required for distilla- 
tiou, the condenser is 
inclined and attached 
to the flask by means 
of a bent tube, the 
ends of which also 
form ground-in joints 
with the flask and 
condenser. W. P. S. 

New Vacuum Fil- 
tering Apparatus for 
Continuous Fil- 
tration. Waltxr 
Dkckert {Ztittch, 
anol. Chem., 1913, 52, 
517 — 548). — The ap- 
paratus (see Fig. 1) 
consists of two reser- 
voirs a and I, which 
are connected by means 
of a multiple-way stop- 
cock e. On the reser- 
voir It is placed the 
funnel b. The stop- 
cock lias three chaik- 
iiels, of wliich two, » 
and o, run in an 
oblique direction 
parallel to each other 
(Figs. 2 and 3), whilst 
the third, p, termi- 
nates in an axial tube 


Fig I 



Fig. 2 


Fig. 3 


Fig. 4 
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giving communication with the outer air (Fig. 4). When the stop, 
cock is placed in the position indicated in Fig. 2, the reservoir I ^ 
exhausted during the filtration in the passage c p A 1 ; in the position 
in Fig. 3, the vacuum in reservoir I is obtained in the passage 
e f i I, whilst the filtrate runs through the passage «^_A I into tke 
reservoir 1. On placing the stopcock in the position indicated by 
FigPd, the outer air enters through the passage p kl into the lower 
reservoir, from which the liquid may then be run into a vessel 
by opening tap Jrt. The bores in the stopcock are so arranged 
that in order to carry out the required manipulations, the stopcock 
has only to be turned like the hands of a clock ; twice in succession 
90°, once 180°. 

The chief advantage of the apparatus is the withdrawal of 
filtrate without disturbing the filtering process. L. he K. 

Universal Extraction Apparatue. Hahb (Chem. Ziit., ipij 
37, 880).— A modified form of apparatus serving for the extraction 
of solid matters as well as fop heavy or light liquids, and requiring 
but little solvent. L ee K. 

Lecture Experiment. An Apparatue for the Volumetric 
Syntheaie of Water. Milan J. Stritae {Clum. 37, 

860). — The author describes a modified Hofmann apparatus for 
demonstrating the volumetric composition of water. It is claimed 
that the apparatus can be filled with mercury by one person without 
assistance, that it is easily obtained free from air, and that a 
comparatively small quantity of mercury (1’5 kilo.) is required to 
fill it. J. F. S. 
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Review of the Oeterminations of the Atomic Weight of 
Chlorine. The Atomic Weight of Silver. Oeneral Con- 
eiderations on the Oeterminstion of Atomic Weights. 
Philippe A. Guye (A CAim. phyi., 1913, 11, 276 — 318).— Since the 
international atomic weight of chlorine was fixed at Sfi'lbO, 
important determinations by Dixon and Edgar, Gray and Burt, 
Scheuer, Baume and Perrot, and Wourtzel have been described. 

Recent determinations at Harvard of the atomic weiglit tf 
chlorine by the two classic methods of Stas 5nd Marignac lead to 
a va^ 35’454 when the atomic weight of silver lies between lOi'Si 
and T07'88. Nine series of experiments by five different modern 
methods depending on gaseous interactions, such as the syntheses 
of nitrosyl chloride and ammonia, lead to a value Cl=35'461 wlicii 
H = 1 00762 and N = 14'008. 

The difference between 36'454 and 35'461 corresponds with Hie 
presence of 0'02% of bromine in the chlorinp, a quantity outside 
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the t&rige of posaibility. If the weight of an electron is 0-00054 
atomic units, the difference between gaseous and combined chlorine 
Plight be as much as 0 003, but as this hypothesis cannot be 
verified, it is more profitable to regard the difference as due to 
experimental, error. The modem methods are less circuitous than 
those based on the atomic weight of silver, and on account of the 
great variety of reactions us^ and the close agreement betireen 
different experimenters, the value 35-461 must be admitted to be 
correct. A slight impurity in the silver or the formation of a sub- 
chloride would vitiate the results obtained at Harvard. 

If the atomic weight of chlorine is 35-461, the corresponding 
value for silver, namely, 107-89, mu8t.be considered possible. This 
value is arrived at directly from the ratio Ag : Cl (Richards and 
Wells), indirectly from the ratios Na : Cl (Smith) and Ag : NaCl 
(Richards and Wells), and also indirectly from the ratios Cl ; Na, 
Na : Br, Br : Ag, and corresponds with any value for chlorine 
between 35 459 and 36-461. Further work is necessary to dispel 
the uncertainty as to the atomic weight of silver. A slight 
alteration in the accepted value for silver will lead to a wholesale 
revision of the values for phosphorus, the platinum metals, and 
many other elements. 

The necessity for a concerted international scheme of atomic 
weight research is again urged. R. J, C. 

New Revision of the Atomic Weights of Chlorine and 
Nitrogen. EcofeNE Wouetzel (X Chim. t/tyt., 1913, 11, 214—248). 
Compare Boubnoff and Guys, A., 1911, ii, 599).— The experimental 
conditions necessary for a quantitative synthesis of nitrosyl chloride 
(A., 1912, ii, 934) are described. In Boubnoff and Guye’s product 
an excess of chlorine was present because the temperature employed 
was below the solidifying point of the nitrosyl chloride, and some 
UECombiued chlorine remained entrapped in the solid. In the 
author’s experiments an excess of nitric oxide was used, and the 
reaction tube was shaken for fifteen minutes at room temperature 
under pressure to complete the recction. No chlorine could 
remain uncombined, as nitrosyl chloride is stable up to +700°, 
and any molecular compound, such as NOClj, would be relatively 
unstable. When the nitrosyl chloride is solidified, the nitric oxide 
comes out of solution, and may be pumped off at -160'- to -135°, 
the vapour pressure of nitrosyl chloride being practically zero 
at that temperature. The nitrosyl chloride was successively re- 
melted, frozen, and exhausted three times to remove the last traces 
of nitric oxide before weighing. The mean atomic weight of 
chlorine was found to be 35 460. 

Five determinations of the atomic weight of nitrogen were made 
by the synthesis of nitrogen peroxide from nitric oxide and oxygen. 
For convenience in weighing, the nitric oxide was dissolv^ in 
purified peroxide, but in less amount than that required for the 
oomplete conversion of the latter into trioxide. Excess of oxygen 
was passed in at —15°, and the excess removed by successively 
boiling the product at the temperature of solid carbon dioxide 
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aud exhausting at - 180°. The atomic weight of nitrogen was 
found to lie between 14-006 and 14 009, the mean value being 
1 ^' 0076 . , , 

A method is described for the synthesis of pure nitrosyl chloride 
in quantity embodying the principles used by the author in his 
quantitative experiments. K. J. C. 

Weight of a Normal Litre of Gaseous Chlorine and Silicon 
Tetrafluoride. Determination of the Atomic Weights of 
Chlorine and Fluorine. Adriss Jaqueeod and Melcon Touhpaun 
.(J. Chim. phy»., 1913 , 11, 269—^74. Compare this vol., ii, 401 ).-- 
Some unpublished determinations by Pellaton giving + 143 - 9 ° and 
79-6 atmospheres as the critical constants of chlprine are considered 
to bo more trustworthy than the previous estimates by Ladenburg, 
Dewar, and Knietsch, and are utilised in the calculation of the coin- 
pressibility of chlorine by comparison with the data for sulphur 
dioxide aud ammonia. The atomic weight of chlorine deduced from 
its density as determined by the authors is 35-296 with sulplmr 
dioxide and 35 263 with ammonia as basis of comparison. The error 
in these values indicates that the physico-chemical methods are 
inapplicable to chlorine, or that gaseous chlorine is jiartly 
monatomic. The compressibility of silicon tetrafluoride directly 
adduced from Moissau's critical data or by comparison with the 
data for oxygen leads to a value 19-09 as the mean atomic weiglit 
of fluorine. It is suggested that the international atomic weight 
of fluorine, namely, 19-0, is too low. R. J. C. 


The Spontaneous Transformation of Hypochlorites into 
Chlorates and of Hypobromites into Bromates. J. Cure.vs 
{Cmpt.rmd., 1913, 157, 216— 219).— The sponteneoiis transforms- 
tion of hypochlorites into chlorates takes place through the inter- 
mediate formation of chlorites, hut the latter cannot be detected, 
since in strongly alkaline media they disappear progressively 
without affecting the hypochlorite content. In old, commercial 
solutions of hypochlorites almost entirely converted into chlorates, 
chlorites are present in notable quantities. 

The author has made a detailed study of this transformation in 
the case of hypobromites, which are converted into bromates, with 
the intermediate formation of bromites, and has determined the 
amounts of hypobromite and bromite present at different stages 
in the reaction. A theoretic.-rl discussion of bis results shows that 
the hromate, the ultimate term in the evolution, is produced hy the 
oxidation of the hromite exi ling in the liquid hy the unchanged 
hypobromite. ®- 


Ib the Proportion of Oxygen in Air Constant? Oli.n F. 
Tower (7. Chim. phys., 191.3, 11 , 249— 269).— According to Lmnnis 
(1875), a cold wave, accompanied by a high barometric pressure, 
corresponds with a low proportion of oxygen in the air which has 
descended from high altitudes, whereas Vogler (1882) suggested 
that a high barometer coinciding with a minimum of atmospheric 
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(disturbance should lead to a concentration of oxygen at sea level. 
Jolly (1879) supposed that he had detected a diminished pro- 
portion of oxygen in wind blowing from equatorial regions where 
oxidation processes are rapid, and analyses hy Hempel (1886) of 
air from Tromsoe, Dresden, and Para seem to support this view. 

More recent work by Durius and Zuntz (1894), Watson (T., 1911, 

99, 1460), and Benedict {Carnegie Inst. Report, 166) indicaite’ 
liowever, that such small variations as occur in the proportion of 
oxygen are not traceable to meteorological conditions. The mean 
percentage of oxygen (20-952) found by Benedict from 1909 to 
1912 corresponds very closely with' the mean percentage (20-955) 
found by Morley in 1881. r. j. c. 

Reaction Between Ozone and Hydrogen Peroxide. Victor 
Rothmund /nto-. Cong. App. Ch*m., 1912, 26 , 611 — 615).— 

The estimation of ozone in presence of hydrogen peroxide can he 
effected iodometrically if potassium bromide is added to the weakly 
acid mixture before treating it with potassium iodide. 

A study of the reaction between ozone and hydrogen peroxide 
in AVlOO-sulphuric acid solution has shown that when the peroxide 
is present in ve^ large excess of the ozone (about 30 ; 1), approxi- 
mately equal .^umbers of mols. of the two substances are decom- 
posed, but if more dilute peroxide is used, much more ozone is 
decomposed than peroxide. In alkaline solutions, however, the 
reaction takes place much more rapidly, and in the presence of 
excess of hydrogen peroxide, approximately equal numbers of mols. 
of the two substances suffer decomposition. These observations 
indicate that the reaction with the peroxide is accompanied hy a 
spontaneous decomposition of the ozone, which is greatly accelerated 
by the presence of the peroxide. E. G. 

Sulphuric Acid and its Anhydride. Hesui Giran {Compi. rend., 
1913, 157 , 221 — 223. Compare Pickering, T., 1890, 57 , 338). — ' 
The author has confirmed Pickering’s work on the soliilification 
points of mixtures of sulphuric acid and water, and has completed 
his curve in the region between 68 and 76% H 2 SO^, at which stage 
crystallisation is difficult to produce. The curve at this portion 
presents a maximum corresponding with the hydrate H 2 S 04 , 2 n. 20 . 

To complete the curve, the author has studied mixtures of sulphuric 
acid and its anhydride, the curve showing only one maximum 
at 35° corresponding with pyrosulphuric acid. The last portion 
of the curve confirms the existence of the a- and ^-modifications 
of sulphuric anhydride. W. G. 

Preparation of Telluric Acid and a Teat for Associated 
Tellurous Acid. Philip E. Browsino ami H, D. Mis.vig (Amer. J. 
iei., 1913. [iv], 36 , 72 — 73). — The uiethoils usually adopted for the 
preparation of telluric acid are not altogether satisfactory. Pure 
telluric acid can, however, be obtained by the following process. 

1 owdered amorphous tellurium is suspemled in water, and chlorine 
IS passed into the mixture. About an hour after the tellurium 

VOL. CIV. ii. 51 
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has dissolved, a portion of the solution is rendered alkaline, and 
afterwards acidified with acetic acid. If the solution remains 
clear, the tellu'ium has been oxidised completely to telluric acid 
Experiments have shown that this test is capable of deteclinp 
1 mg. of tellurous acid in presence of O'l — 0'2 gram of telluric 
acid in a volume of 5 c.c. Wheir it is found that oxidation ia 
codiplete, the solution ia evaporated to a small volume, tested to 
ensure that reduction has not taken place, and again treated with 
chlorine if necessary. Acetone or alcohol is now added to the 
concentrated solution, and telluric acid is obtained as a crystalline 
precipitate. E. G, 

Constitution of [Carbon. Oito Dimhoth and 
KanKovins {Annahn, 1913, 399, 120 — 123). — By boiliug wceit 
charcoal with nitric acid, D 1'5, the authors have obtained, in, 
addition to mellitic acid, a. yellow, amorphous, very hygroscopic 
product, which has a strongly acid reaction, develops a black 
coloration with alkalis, dissolves easily in alcohol and ether, and 
by distillation of the barium salts, produced from it, with an exces,ii 
of barium oxide yields benzene, naphthalene, and -fluoreiie. Had 
fluoreuone been obtained, there could be little doubt that this 
ring system was produced duriug the distillation. The production 
of fluorene itself, however, indicates that tlie yellow mass contains 
a carboxylic acid derived from fluorene, and, therefore, that the 
molecule of carbon contains Cj-rings as well as benzene rings, 

The research is being continued and extended to include graphitic 
acid. C, S, 

A Remarkable Condition for the Attack of Quartz by Qaseous 
Hydrogen Fluoride. Akhamd Gautier nod Paul Claus.masx 
{Coinpt. rtnd., 19l.'l, 157, 176—179. Compare A., 1912, ii, .SOBp- 
The attack of gaseous liydrogen fluoride on a polished siiifuce oi 
quartz is dependent on the inclination of the surface to the a.tis 
of the crystal from which it was cleaved. Quartz cut parallel to 
the axis and the facets at the point of a crystal corresponding with 
the inverse rhombohedron are moderately attacked, whilst a surface 
cut perpendicularly to the axis or the facets corresponding witli 
the direct rhomboliedrou are hardly marked. The attack oa a 
polished surface of previously melted quartz is much more vigorous, 
but even this is only about one tenth of the action on glass. 


Density and Atomic Weight of Helium. '\Vii,iiti..ii Htess 
(iV. Dtut. phystkeU. Ges., 1913, 16, 518 — 523). — The atomic weislit 
of helium has been determined from density deterraiiialimis. The 
gas was purified by the usual method, and weighed against a glass 
counterpoise of about the same weight and volume as the vessel 
containing the gas. The weight of a normal litre of lieliiini, as a 
mean of seven experiments, is found to be 017856 + 0 00008 gram, 
from which the atomic weight is calculated as 4 002. ,1. F. S. 
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Nomenclature of the Complex Salts of Mineral 
Georges Ubbain (%AiA InUr. Cong. App. Ohem., lyi 2 25 
17r-183).-Considerations are advanced which serve to justify the 
stem of nornenclature of complex salts proposed by the French 
Commission of Nomenclature for Mineral Chemistry in which 
carnallite, for example, is regarded as a double salt 
MgCl^KCI^BHaO, and potassium platinocyanide as a perfect c’cm^ 
plex salt, K5[Ft(CN)J. g 


The.SolubiUty Scheme KCl,MgCl2,H20 (Carnallite Scheme) 
at 50“ Johannes Uhlio (Centr. Min., 1913, 417— 422).— A 
saturated solution in contact with sdlid potassium chloride and 
c,aruallit6 at 50° contains per 1000 mol. H^O, 79-5 mol. MgCl 
and 14'9 mol. KCl; and when in contact with solid magnesium 
chloride hexahydrate and carnallite the solution contains lirs mol 
jigCla and 1'2 mol. KCl. Interpolating these values between 
vaii't Hoff’s corresponding values for 25° and 83°, a slight error 
is noted in his values at 25°, for which a correction is made. 

L. J.’s. 

The System Sodium Sulphate, Manganous Sulphate, and 
Water at 36°. Fbans A. H. Scheeinemakehs and U. j'. van 

PuooiJE (Froc. K. Akad. WeUmch. Amsterdam, 15, 1326 1328). 

—It is shown that at equilibrium at 35“ four solid phases are to be 
found; anhydrous sodium sulphate, MnS04,H20, DMnSOj.lONaoSOj, 
and MiiS04,3Na2S04. The authors are unable to detect the presence 
of the double salW, Na2S04,MnS04,2H20 and Na^SOj.MiiSO^ilHjO, 
which have been previously described, whilst the double salts found 
have not been previously observed. It is tliought that the two 
previously described salts are metastable under the conditions of 
tlie present experiments. j, j'_ 

Hardening of Gypsum, Paul Hohlasi) {Kottoid. Zeiiscli., 1913, 
13, Gl— 62).— The author indicates that the hardening of burnt 
calcium sulphate with water is a colloidal process. The same 
applies to cadmium sulphate, copper sulphate, ferrous sulphate, 
and magnesium sulphate, which have been similarly treated. It is 
shown that only those sulphates harden, which in the crystallised 
condition contain several molecules of water of crystallisation. It 
is also pointed out that a strict division between crystal and 
colloidal water cannot be maintained. J. F. S. 

Borates. System CaO-BjO,-H,0 at 30°. III. Umberto 
Sbokgi {Atti K . Acead. Lincei, 1913, [v], 22, i, 798—801. Compare 
this vol., ii, 700).— Ill this paper the author discusses the results 
published lu the two preceding papers on this system. The borates 
stable ill contract with water at 30“^ are those containing the con- 
stituents in the proportions 1 : 1 : 6 and 2 : 3 : 9. H. V. S. 

of Umbria. Dante BAcaiLLf (GVcmMo, 1913, 43, i, 
t; — o37). The marls of Pontecentesinio (of which some analyses 

51—2 
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are given) are suitable for the preparation of both rapid and slow 
setting cements, the properties of which have- been investigated br 
the author. S. 

Action of Nitrogen on Strontium Carbide. Samuel A. Tcckeb 
and Y. T. Yang {Eig/Uh /aler.) Cong. App. Ohem., 1912, 21, 
121— 126).— Tucker and Moody (A., 1911, ii, 883) have investigated 
the action of nitrogen on lithium carbide. A similar study has now- 
been made with strontium carbide. The results of the experiments 
show that when strontium carbide is heated at 1000—1200° under 
atmospheric pressure, it absorbs nitrogen with formation of cyanide, 
cyanamide, and a little dicyanodiaraide. E. G. 

Fusion of Carbonates under Carbon Dioxide Pressure. II, 
Hendeik Enno Boeke (Ghtm. Ztalr., 1913, i, 1909—1910; from ,V,a 
Nalurforech. Ge>. Halit, 3, J— 12. Compare A., 1912, ii, 760).- 
The. three modifications of Barium Carbonate. — In addition to tiie 
reversible transformation of barium carbonate_ at 811° (compare 
A., 1906, ii, 753), there is a second transformation at 982", accoin. 
panied by a very small heat change. The same transition point is 
observed on heating a polished plate of witherite. d-Barimn 
carbonate is probably he.xagonal, and a-barium carbonate regular 
in crystalline form. The presence of isomorphous calcium carljoiiate 
lowers the transition point at 811". Neither tlie 0- nor the, o-fonii 
could be prepared at the ordinary temperature. The m. p. of 
barium carbonate is about 1740°. The following series of changes 

sn- 
are established : v-BaCO, (witherite, rhombic-pseudo-hexagonal ] - 

O-BaCOj (hexagonal) =: o-BaCOj (regular) — melts. 

System Barium Carbonate-Calcium Carbonate.-— The experiments 
were made under a high pressure of carbon dioxide to prevent 
dissociation. The diagram corresponds with the formation of iso- 
dimorphous mixed crystals with a eutectic at 1139° containing 
52-5 molecules % of calcium carbonate. There is no indication of 
the formation of a monoclinic cou.pound, such as barytocalcite 
(BaC 03 ,CaC 03 ). The conversions CaCO., — a-CaCOj and d-BaCOj 
a-BaCOj were only very vaguely indicated. The conversion of 
B-BaCOs into witherite in presence of calcium carbonate was dearly 
evident to about 70% of barium carbonate, and showed a deiuessioii 

of 150°. , . , , 

The molecular volumes of the fusions were determined pykno 
metrically in toluene, and plotted in a diagram. Those for inixturei 
containing 0—65% of barium carbonate lay on a straight lim 
extending from the calcspar to the witherite points. According;, 
the unstable rliomhohedric bariun carbonate has a molecular 
volume 46-3, D = 4-26. The molecular volumes of mixtures witu 
25—30% of calcium carbonate lay on the line joining arapmte 
and witherite, that is, much lower; they correspond witli tw 
rhombic alstonite, which ,is only stable up to about 30 molecules ,* 
of calcium carbonate, and is then replaced by trigonal bar; 
calcite. 
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Strontium carbonate shows a transition point at 929° on heatins 
and 920° on cooling. o-Strontium carbonate is hexagonal. Pure 
strontium carbonate has m. p. 1497°. E. P A 

Corrosion of Lead by Calcium Hydroxide. Wiluelu Vaubel 
angew, CAsm., 1913, 26, 423 — 424. Compare A., 1912, ii 
1172 ; this vol,, ii, 706).— The author shows tliat the corro's’ion 
of lead by ^ calcmm hydroxide is due to tlie presence of 
liydrated calcium peroxide in the hydroxide. The formation of the 
peroxide is attributed to the presence of iron. The reaction is 
expressed by the following equations: (a) 2FeO + 0» = Fe„0, - 
(4) Fe204 + Ca(0H)2 = Fe203+Ca0(0H)2; (c) CaO(OH)2 + Pb = 

PbO + Ca(OH) 2 . A further reactiou is also supposed to take place 
indicated by the equation: Pb + 02 + Ca( 0 H )2 = Pb0 + Ca0(0H),! 

J. F. S. ' 

The Action of Water on the Carbides of the Rare Earths. 
A, Damiens (Compt. rend., 1913, 157, 214—216. Compare this vol.i 
ii, 700).— Varied results having been obtained by previous workers^ 
the author has made a detailed study of the action of water on 
the carbides of the metals of the cerium group. The results show 
that in no case is methane produced, but that the principal gaseous 
products are members of the acetylene series, including acetylene, 
allylene, and liigher homologues, together with small proportions of 
ethylene and ethane and their homologues. Some hydrogen is also 
obtained, and the production of ethylene and ethane probably 
arises from direct hydrogenation of the acetylene. In every case 
the metal was left in the form of its hydrated sesquioxide,'^ The 
cerous hydroxide so obtained was white, and remained wliite even 
after desiccation out of contact of air. It rapidly absorbed oxygen 
to give ceric hydroxide. 

Baking of Clays. Paul Braesco {Compt. rend., 1913, 157, 
123— 125),— Clays, when mixed in the form of a paste, air-driedi 
and ehen subjected to heat, first ddate uiitd a certain temperature 
is reached, when tiiey cease to dilate, and begin to contract. The 
author lias determined for a iiuiiiber of clays tlie temperatures at 
which contraction begins. U]) to 1000°, inica, similarly treated, 
shows no sign of contraction, and when mixed with clays it raises 
the temperature at which contraction commences. W, G. 

Cryetallieation of Steel. II. Federico Gioutti and N. Boyke 
finm 48, 827—835. Compare ibid., 

b09).— From the microscopic examiiiatiou of steels tempered at 
various temperatures, the .authors find that the production of a 
reticulate structure in hypoeutectic steels is not due to the 
crysta hsation of ferrite at the periphery of the primary mixed 
crystals, but to the fact that the first crystals of ferrite formed 
ac as germs of crystallisation ” for tlwse subsequently produced 

crystallisation proceeds. R. V. S. 
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Influence of Interoryetalline Cohesion on the Mechanical 
Properties of Metals. John C. W. Huhpruy (Iran Sutl Inst, 
Camegis Mem., 1913, 5, 86-99. Compare Bosenhain and Eweu, 
this vol., ii, 119).— Microscopical observations are adduced to show 
that the intercrystalline junctions in iron and steel offer a ^reat 
resistance to plastic deformation, \yhen two neighbouring crystals 
have similar orientation, slipping along gliding-planes is readily 
transmitted. The crystals of metals are to he regarded as enclosed 
in a hard, continuous skin, highly elastic, but incapable of plastic 
deformation. The akin would appear to he of more than molecular 
thickness. The hypothesis is applied to explain the behaviour of 
overstrained metals. C!- H. D. 

A Thermometrically Recognisable Tempering of Quenched 
Steel at 100°. Hermann Schottkt (iferrum, 19 1 3, 10 , 271—275). 

When a sensitive thermometer is inserted into a hole drilled in 

a mass of hardened steel weighing about 50 grams, heated by means 
of a steam-bath, on approaching 100® the temperature of the steel 
rises suddenly, and then slowly falls. The effect is measured by 
making a parallel experiment with annealed steel, in which tliere 
is no s'lch development of heat. The rise amounts to about O'lo, 
and increases slightly with the temperature of quenching. It 
increases with the carbon content up to 1'22%, when the rise is 
0-55°, and theii falls. If interrupted before the development of 
heat is complete, and again heated, a second smaller rise of tem- 
perature is observed. A visible change of microscopic structure 
is not produced. C. H. D. 

Specific Heat of Cold-worked Metals. C. Chappell ,ind M.ut 
Levin (Ferrum, 191.3, 10, 271— 273).— Experiments have been maile 
with steel containing respectively 0’07, O’ll and 0'52°o C, and with 
two tin bronzes containing about 6% of carbon. The materials are 
subjected to different degrees of cold working, and are also .anncaleil 
in a vacuum. The specific he.nt is not found to vary inoro than the 
average experimental error, although on the whole the cold wnrkefl 
specimens have a slightly higher specific heat. The density of the 
cold-worked specimens is about 0‘33^ less than that of the annealed 
metals. 

Specific Resistance and Hardness of Nickel-Cobalt Alloys 
RenoLP Rueb and Kiosukr Kaneko (Ferrum, 191,3, 10, 257— 260V- 
Cast alloys of nickel and cobalt, twice melted in porcelain tubes, 
ere used, and are turned to 7'45 mm. diameter and 5 cm. Ion;, 
The fall of potential with a current of from 25 to 50 amperes is 
measured in a paraffin-batli at 18°. The specific resistance of 
nickel rises rapidly with addition of cobalt, reaches a maxirmiiii 
at 10% Co. and then falls in a linear manner. 

The hardness, determined by Brinell’s ball test, is almost ronslan 
from 10 to 60% Co, rises sharply at 70% Co, and afterwards passe« 
through a maximum at 90% Co. The discontinuity at /O-’o Lo i! 
also observed in the micrographic atnicture and the magne 
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propertiea (A. 1912, ii 1059). Annealing at 1150° is necessarsr in 
„j(ler to equalise the hardness of the alloys in different portions 

C. H. D. 

Autoxidation of Cbromous Salts. Jean Piccard {Bei-., 1913 
46 , 2477—2486). — Chromous salts on autoxidation in neutral or 
acid solution give rise to the formation of chromic acid as -well as 
chromic salte. Intermediate products are formed having very 
marked oxidising powers, which, contrary to the usual opinion, are 
stable for a measurable period. These compounds can be titrated 

separately. 

Oxide No. 1, Cr( 0 H) 2 * 0 * 0 *Cr( 0 H )2 (1), which is very easily 
decomposed, acts on potassium iodide ih almost neutral solution. It 
decomposes rapidly into an extremely labile oxide, IJ, which, in 
the absence of potassium iodide, forms chromic acid, but which, in 
its presence, is reduced more rapidly than it can form chromic 
acid. The rate of decomposition into oxide 15, Cr( 0 H) 20 , is 
uniraolecular. 

Oxide No. 2, Cr(OH) 2 <[^. is reduced by potassium iodide in 

weak acid solution within two minutes. The formulae ascribed to 
these oxides are purely hypothetical. E. F. A. 

Thoromolybdates. Giuskppb A. Baebieri (Atti R. Accad. Lincti, 
1913, [v], 22 , i, 781 — 786). — Normal ammonium thoromolyhdatf., 
(NH 4 )aTh(Mo 207 )Q, 8 H 20 , is obtained as a white precipitate when 
10 grams of anhydrous thorium sulphate, dissolved in 200 c.c. of 
water, are added to 250 c.c. of a 30% solution of ammonium hepta- 
molybdate. A solution of the thoromolybdate is almost completely 
precipitated by silver nitrate in presence of nitric acid, and the 
amount of silver nitrate required corresponds with 7’7 atoms Ag 
per molecule. The sodium salt, NagTh(Mo20,)5,15H,0, crystallises 
ill needles and behaves similarly. 

.1 mtnonitim hydrogen thoromolybdate, 

(NH4)cH2Th{Mo20;)5,l IHjO, 

is prepared by adding a concentrate solution of an ammonium 
salt to a nitric acid or hydrochloric acid solution of the above- 
described ammonium thoromolybdate. It is precipitated by silver 
nitrate. The corresponding sodium salt, Na5H2Th(Mo.,0;)5,17HoO, 
behaves similarly. 

Silrer thoromolybdate, AggTh(Mo 207 )g, is a white powder. 

These salts do not give a precipitate with oxalic acid in the cold, 
but, on boiling, thorium oxalate is slowly deposited. The existence 
of these thoromolybdates is a point of similarity between thorium 
and the earlier members of group IV. The formute assigned to 
them (based on the views of Miolnti [A., 1908, ii, 595]) are in good 
agreement with their properties. R, V. S. 

An Allotropio Modification of Bismuth. Ernst Cohkn and 
A. L. Th. Moesvsld (Chem. WetkUad, 1913, 10, 656—658).— 

ismuth exists in two enantiotropic njodifications, the transition 
temperature being mm. The transformation of the form 



ii. 780 


ABSTRACrrS OP CHEMICAL PAPERS, 


stable below thia temperature (o) into the other modification (n, 
is accompanied by considerable increase in volume. The |8-vaiiet.. 
can exist in the metastable condition below the transition y,a;,J 

A. J. w, ' 

Precipitation of Gold by Mapganous Salta. A. D. Buoki*. 
(J. ‘/nd. Eng. CKim., 191:1, 5, 560 — 561). — When gold chloriifj 
solutions of varying concentrations are mixed with manganon, 
chloride solutions (from iy/0'5 to saturation), no reaction conM he 
detected even after prolonged boiling. When, however, a verv 
small amount of alkali is added to the cold mixture, maiiuanpjj 
dioxide and gold are at once precipitated. The same result is 
obtained when a crystal of calcium carbonate is added to the 
mixture; there is a slight effervescence, and after a few hours the 
crystal is covered with manganese dioxide containing flakes of ^ohl 

Amorphous manganous carbonate reacts at once with ooli] 
chloride with production of the dark brown hydrated dioxide 
Crystallised manganous carbonate acta slowly, but after .i da? 
becomes coated with the dark brown hydrated oxide and Hakes of 
gold. N. H. ,T. M, 

A Convenient Arrangement for Reduction with Colloidal 
Platinum or Palladium. Om Stark {Btr., 1913,46, >3:15— 

— In order to avoid the common danger of the introduction of 
mercury from the gas burette and the intrusion of air in fspuj. 
ments requiring the measurement of the absorbed volume of ;as, 
the author uses, to contain the liquid for reduction, a glass huldet 
provided with two taps and a tap tunnel. At the commencement 
of an experiment, after the introduction of the solution to h 
reduced, hydrogen is passed through the vessel, passing on fliroiisl 
the other tap and the attached india-rubber tubing to the eiiijiti 
gas burette, finally reaching the open atmosphere through tbi 
empty mercury reservoir. When ail the air has been displactd, 
mercury is run into the reservoir and so into the gradnatert ji! 
burette, whilst at the same time the tap by which the In-dioopD 
entered is closed. The colloidal solution of platinum or palladiiDn 
is subsequently introduced through the tap funnel, the nicrcuit 
reservoir attached to the gas burette being lowered for the purpost. 

D. F. T. 

Osmium. Alexander GuTBtKR(CT«»n. 1913, 37. 857- . ‘>'9'- 
The author, in working up a quantity of osmium resiiiues 'vliiti 
contained quantities of organic substances, finds that the metal is 
not converted into the chloride when treated with chlorine, e»J 
in consequence the purification of the metal could not he pfferffJ 
in the usual way by means of the insoluble ammonium osmirhloriJ! 
The following method has been evolved for the recovery of il« 
metal from such residues. The dried residues are filaced n 
porcelain boats in a hard glass tube, heated, and a enrrent »i 
oxygen is pas.sed over; this burns away all carbonaceous matH 
and the osmium is converted into the tetroxide, which distils o'" 
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into a series of U-tubes containing various reducing agents. As 
reducing agents, the author employs alcohol in slightly alkaline 
solution, ammoniacal alcohol containing ammonium chloride and 
an alcoholic solution of hydrazine hydrate. The reduced solution 
is evaporated to dryness on the water-bath, and then converted 
into the metal by heating in hydrogen and allowing to cool in 
carbon dioxide. The author shows that by this process it is possible 
to recover 2'83 grams of osmium from an artificially prepared 
mixture containing 3'0 grams of osmium. J. F, g. 


Mineralogical Chemistry. 


Mineralogical-Chemical Investigation of Marcaeite, 
Pyrites, and Magnetic Pyrites, Erich Ahbeitee {Chem. Zenir., 
1913, i, 1933 — 1934; from Jahresber. Schks. Ges. Vakriand. Ktdlur, 
1913. Compare Beutell, A., 1911, ii, 485, 728, 1094 ; 1912, ii, 652). — 

Pyrites has the composition (reS 2 ) 2 , formula 

The constitution of the isomorphic cobalt-glance is accordingly 
yCo'fev ^ 

As<- ^As. That of marcasik is probably either Et<C7 S]>-Fe 

\Co‘S 

or S<[g^g^S. Marcasile is converted into pyrites between 400° 

and 500°. Magnetic pyrites does not ccrre.spond with any definite 
chemical formula. That derived from meteorites approximately' 
corresponds with FeS; probably the excess of sulphur has been 
lost during the heating of the meteorite. Magnetic pyrites is 
regarded as a solid solution of FeS witli a higlier iron sulphide, 
probably one of low density. Lo,ter sulphides are not present, 
and the supposition that dissolved sulphur is present is highly 
improbable. E. F. A. 

Chromite Segregations in the Platiniferous Dunitea of the 
Urals. Louis Duparc and Santiago Pina de Rubies (Bull. Soc. 
franc. Min., 1913, 36, 20 — 25. Compare this vol., ii, 714). — 
Irregular patches of granular chromite intermixed with some 
olivine occur in the dunites (olivine-rocks) of the Urals. The 


lowing analyses 

are of materials 

from 

different 

localities : 

TiOj. 

SiOj. 

CfjOj, 

Aip^. 

FcO. 

-MgO. 

CaO. 

Total. 

I. 0-24 

0-82 

53-60 

9-68 

23-20 

i'2-26 

0-34 

100 14 

II. 0-24 

0-90 

53-19 

9-63 

21-16 

14-33 

0-27 

99-72 

III. 0-40 

.0-82 

6-2-6r 

10-56 

23-37 

12-23 

0-24 

100-29 

IV. — 

1*83 

35-88 

8-57 

42 6 1 

10-04 

_ 

98-93 

V. 1-14 

0-08 

.33-10 

1478 

37-99 

8-73 

0-23 

96-95 
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Deducting olivine, these analyses are re-calculated as follows : 


MgALO,. 

MgCrA* 

FeCrjOj. 

FePejO^. 

I. 

13'82 

35 95 

38-95 

12-12 

II. 

18*83 

45*69 

27-60 

lS-94 

III. 

15-12 

32*66 

41-67 

11*44 

IV. 

12-62 

21-25 

, 31-00 

37-64 

V. 

22-40 

1 48 

1 51-24 

26-73 


These analyses, takeu iu coujuiiction with those of the platimiin 
ores from the same districts (A., 1911, ii, 7!53), suggest that chromite 
rich in the FeFejO^ molecule is accompanied by platinum ores rich 
in osmium. L- J. S. 

Minerals from the Federated Malay States. (Anok.) (A,!/, 
Imp. Inst., 1913, 11, 243— 248).— Several samples of tin-bearing sar,d.s 
and concentrates containing cassiterite, monazite, wolframite, 
ilmenite, etc., are briefly described, and partial analyses given. An 
analysis is also given of an impure manganese ore, coritaininif 
MnOo, 46-2; MnO, 11-45%. ‘ L. J. S, ° 

Minerals from the Pegmatites of Madagascar. Lotus DoitiBc, 
R. Sabot, and Max Wuhder (Bull. Soc. /ranf. Min., 1913, 36, 
5 — 17). — The minerals descr-bed occur in pegmatite near 
Ambatofotsikely, north-west of Antsirabe. Fine large crystals of 
monazite have D 5-2735, and on analysis gave the results under I. 
Columbite is found as crystils of various habits and groupings, 
and also as large, crystalline masses weighing several kilograms; 
D 5-2726 J analysis II. A radioactive mineral occurring in some 
abundance is referred (by reason of its composition, analysis III) 
to Lacroix’s ampangabeite (A., 1912, ii, 567). It is resinous and 
reddish, but brownish-yellow on the exterior; D 3-3484 to 3-9‘236 in 
diSererrt specimens. The indistinct, rounded crystals are often 
intimately associated with columbite, and they are possibly pseudo- 
nrorphous. The radioactivity of this mineral is about half tliat 
of pitchblende. The moirazite and columbite are also slightly 
radioactive ; 



SiO,. 


Z.O 2 . 

ThO,. 

U:, 0 ,. 

CbjOj. 


cv^o,. 

26-95 

I.* 

2'87 

Till. 

Oil 

11*23 


— 

0-24 

ii.t 

0-40 

1-50 

— 

— 

2-02 

63-77 

11*83 

— 

III. 

1-75 

2-10 


1*30 

12-50 

50- 

60 

5'75 

(La, 01 ) 5 , 03 . 

(y,Er),,0 

':!• AI 2 OS. 

Fe.p3. 

MnO. 

CaO. 

Ign. 

Total. 

I.* 

32*60 

0-30 

0i5 

0-60 

nil. 

trace 

0-56 

101-51 

111 .+ 





trace 

— 

8-79 

— 

— 

99-61 

iii.§ 

2-10 

1-35 

1*20 

7 '20 

1-53 

1-83 

11-55 

101-06 

* 

Also Pj 

25*90. 


t - 

Also FeO 

1 , 11-38 

; SnO^, 

0*45. 


§ Also SnO] r 

WO 3 , 0 * 

30 ; Cerium oxide as CeC 

> 2 , 5-75. 

T T S 


Potassium- salt Deposits of Wittelsheim, Upper ElsM 
Rolf von GArgey (TscA. Min. Mitt., -1912, [i.c,, 1913], 3L 
339— 468).— A detailed description is given of the extensive deposits 
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f potassium salts recently discovered by boring in the Oligocene 
? at depths of about 650 metres near Wittelsheim, north-west 
f Jliihlhausen. Several analyses are given of mixed salts rich 
? aylvite, carnallite, etc., and of the associated anhydrite and 
dolomite rooks. L. J. S. 

Identity of the So-called Ihleite from Elba with Copiapite. 
Vpsfsto Manasse {Jahrb. Min., 1913, i, Kef. 386—388 ; from Proc. 
trb Koc. Toseama Sci. Ifat, 1911, 20, 65— 76).— A sulphur-yellow 
fi leiy crystalline to powdery mineral, occurring together with other 
lecomposition-products of pyrites and marcasite, has been described 
ihleite by Gorgey in 1907. A roexaraination of this material 
''^oves its identity with the Chilean copiapite. The optical charac- 
("^rs of the minute rhombic plates suggest orthorhombic, rather than 
'^onoclinic, symmetry. Analysis I of material from Vigiieria, and 
IT from Capo d’Arco. Deducting considerable amounts of admixed 
Mslanterite and alunogen, these analyses correspond with the 
(miapite formula, Fe.SAj.ieH^O. The impure, powdery mineral 
thus resembles the “misy" from the Harz -. 

AIA- tlgO. HjO. Insol. Total. 


SOj. 
I. 38 87 
U. 38-37 


FcjOj. ai^vj. 

21*91 4-15 0*94 trace 33*33 0-61 99'81 

2610 trace 4*06 — 3&'83 0'71 99'92 

L. J. S. 


OusDidine from the Inclusions in the Peperino of the Monti 
Albani F. Steula Starbabba {Atti R. Accad. Lmcet, 1913, [v], 22, 
871 — 875).— The cuspidiiie occurs in metamorphosed limestone 
near Ariccia, in the form of crystals having D 2-%,a:h-.c = 
0-7243: M-9342,i 8 89°22'. R- V- h- 

Epidesmine. a New Mineral. VoJTBcn Rosick^ and Stamsuaus ■ 

I Tkuguw {Centr. Min., 1913, 422-426).-Tl..,s new mineral forms 
together with ortlioclase a crystalline crust on large crystals of 
cak'ite from the Gelbe Birke mine at Scliwarzeuberg, in he Saxon 
Ei-zoeHrge The minute, water-clear cry^a s are -tliorhoiul^ 
with a prismatic habit. There are pinacmdal ^ 

(010), D 2-16 and r498 are both very low. 
liega ive bisectrix coincides Thf 

by hydrochloric P"”*;”\fterde- 

fuctinra sS’ amount o'"""™- “ "^hoclase, ’tlm ^ 

3(Ca,Na,K,)Al,Sv.O,e,20HjO, te ^so the 

inicrocheinical colour reactions given y I 
same as for stilbite: 

810., AIA. CaO. JIgO. K,0. ll-A J 

56-66 16 00 7-68 0-06 0-67 0*83 13-69 0 44 100 93 2 162 

The orthorhombic epidesmine and the 
desmln) are thus dimorphous. A similar case of dimorphism 
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amongst the zeolites is aSorded by epistilbite and heulaudite (Germ 
stilbit). These being alteration products of the felspars, it 
possible that their dimorphism bears some relation to the dimorphism 
of the latter (orthoclase-microcline and albite-barbierite). 

L. J. 8. 

Ifontmorillonite from Bordee, Vienne, Prance. L. Aziiai 
{Bull. Soc. Jrarif. Min, 1913, 36, 111 — 113). — The material forms 
a bed one metre in thickness in gravel, and consists of the following 
varieties: I, clear rose montmorillonite ; II, greyish-white stear^ 
gillite; III, ochre-yellow common clay. These gave the following 
results on material dried at 100°: ° 

SiOo. AI.jOj. FfnOr- CoO,MnO,NiO- M«0. CaO. K^O. Na,0. H2O. Total 

I. 59'57 22 83 TO? traces 3'82 2’21 — — ]0'46 99 06 

II. 58-82 23-62 0-99 — 3-92 2-07 — — 10-56 99-M 

III. 59-00 18-62 11-39 — 1-04 1-04 2-38 0-13 6 45 lofi-os 

Only fractional percentages of silica are soluble in alkalis. The 
formula is probably H.iALSirOjojnHoO. L. J. g, 

Minerals [Chrysocolla] from the Belgian Congo. Hesri 
Buttqenbaoh (Ann. Soc, geol. Belg.,Publicaiiont relativee au Congo Belgt 
1913, 31 — 70). — Descriptions are given of a number of mineral 
species from this region. Chrysocolla occurs in the Etoile du Congo 
and several other mines in Katanga. It forms bright blue 
mamillated masses, interlaminated with malachite. Under the 
microscope, it shows a finely fibrous structure, with the fibres nearly 
perpendicular to the surfaces of crystallisation; the material is 
optically uniaxial and positive, and has a mean refractive index 

of 1 - 39 . D 2 - 400 — 2-417. Analyses correspond with CuS 103 , 2 H., 0 : 

CuO. SiO.,. H,,0. Insol. (CoO,CaO,Al.Pj). Total. 

44-05 35-61 19-06 3-28 ’ lOOOtl 

43-11 33-41 19-95 3-53 100-00 

In a vacuum over sulphuric acid, the material loses 60-4“( of its 
water, this being reabsorbed in a moist atmosphere; at 98°, 63-4”i; 
at 255°, 85 - 4 %; and it is completely dehydrated at 310°. 

It has been suggested that chrysocolla is only a hydrated form 
of dioptase (CuSi 03 ,H, 0 , which also is optically uniaxial ami 
positive), or that it consists of dioptase mixed with other suhst.-rnces. 
The two minerals are, however, shown to be quite distinct by their 
difference in density and refractive index, and by their behaviour 
when heated (dioptase loses no water at 100°, and only 5% of the 
total water at 255°). L, J. S. 

The Matted-Fibrous Asbestos of Bohemia and Moravia. 
Alex, E. Femmanx (Jahrb. Min.. 1913, i. Ref. 381—382; from Abh. 
bohm. Akad., 1912, T7o. 15).— In connexion with his work on 
palygorskite (A., 19'08, ii, 603), the author has examined minerals 
of a similar nature from several localities in Bohemia and Moravia. 
These are referred to zillerite (tremolite- or actinolite-asbestos), 
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zermattite (serpentme-cork) p-palygorskite (lA + lB where 

U 6 Al 2 Si 40 „,^M 2 U), B-pilohte (3A+1B), and paraseciolite 
Analyses are given of the following : I B-palwnrali-ii^^ p 
Dobesovic, Bohemia. II and III, ferruginous^l-pibUte horn 
Kuttenberg, Bohemia, occurring as a coating on calcite crystals in 
o-evices in serpentine; IV, ditto from rfibram ; V, 8-palvpnr*skit* 
ti'om Oblan, Briinn, Moravia: 


Si02. AlaO,. Fe^Oj. FeO. MuO. 

I. 51'42 13-08 2-74 O'tl — 

II. 56-04 trace 10-95 0-14 0-61 

HI, 54-68 1-83 9-67 0-67 trace 

IV. 50-65 1-87 9-62 1-45 1 03 

V. 54-17 13-56 0-22 ^ 




H,0 

H 2 O 

MgO. 

CaO.below 110°. 

above 110’. 

9-30 

1*16 

7-65 

14-36 

17 22' 

' — 

8-43 

S-60 

14-98 

— 

10-24 

7-92 

1905 


8-08 

7-64 

9-55 

0-41 

9-58 

11-87 


Total. 
100-22 
99 99 
99-99 
100-00 

99-36 


L. J. S. 


Dehydration of Micas. Albert Brun {Bull. Soc. franc, ilin. 
1913, 36, 44 — 45).— The deliydration of powdered mica commences 
in a vacuum at 98° and proceeds regularly; at 360° oiie-quarter of 
the water is lost in the case of white micas, and four-ninths with 
black micas. Plates of mica are completely dehydrated when 
heated for half an hour at 830°, or for ten to twelve clays at 
510—540°. The material suiters no change in its optical properties 
bub, owing to the liberation of gas between the lameliie, the plate.s 
become opaque (this can, however, be avoided by heating in a 
vacuum under certain conditions). All the micas when heated give 
oh carbon dioxide, hydrocarbons, hydrogen, and nitrogen. The 
quantity of hydrogen liberated depends on the rate of heating, less 
being obtained when the material is heated very slowly. ' The 
water is regarded as existing in the micas in a state of solid 
solution, L J S 


Spectrographic Study of Some French Mineral Waters. 
Jacques Baedet (Compt. rend., 1913, 157, 224— 226).— The author 
has examined spectrographic ally the dry residues from some fifty- 
four French mineral waters, with a view to furnish conclusive 
proof of the presence of some of the elements reported as present 
only ill minute traces. In .some cases he has proved tlie presence 
ol metals not already noted, examples being gaiUiiiii and germanium. 

W. G. 


Analytical Chemistry. 


Apphoation of Dialyeis for Quantitative Estimations. 
A. Lolodktz (Zeitsch. physiol. Chem., 1913, 86, 315— 321).— A form of 
ox ilet apparatus is described and ffgured, in which the liquid 
con allied in a dialyser is placed in the Soxhlet lube surrounded 
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by distilled water, which passes into the receiver below, where it 
is boiled and condensed so as to flow back to the dialyser. lu ti,g 
case of easily decomposable substances the boiling can be done in 
a vacuum at a temperature of 40°. A concentrated solution of 
the material which dialyses is thus obtained in the receiver, and 
can })6 analysed. ' E. P. A. 

A New Indicator. Ferencz Aron {Chem. Zetiir., 1913, ii, sg] . 
from Pharm. Post, 1913, 46, 521 — 522). — Di-o-hydroxydistyryl ketone 
C 0 (CH 1 CH*C 5 H 4 - 0 H) 2 , is turned pale yellow by acids, and orange 
red by alkali, the transformation being very sharp. The indicator 
is applicable for use with strong and weak acids and strong alkali 
but not with ammonia. Three to four drops of a 1% solution 
suffice for 100 c.c. of liquid. E. F. a. 

Sodium Thiosulphate Solutions. Charles H. Hampshike and 
W. R. Pratt [ Pharm . J ., 1913, 91, 142 — 143). — The strength o[.V^2- 
and tV/ 10-sodium thiosulphate solutions remained unchanged when 
the solutions were kept for eight months under varying conditions 
as to exposure to light and the colour of the bottles in which they 
were stored. In certain cases small quantities of sulpliur separated 
hut the decomposition was not of such a degree as to allect the 
titre of the solutions. W. P. S. 

Mercuric Oxide as a Standard for Volumetric Analysis, 
l.EOPOLD Rosbnthaler aud A. Abelmann [Pharm. /, 1913, 91 
144 — 145). — The use of pure mercuric oxide is recommeiideil tor 
standardising volumetric solutions of acids, alkalis, iodine, 
potassium permanganate, etc. W. P. S. 

Estimation of Chlorine in Natural Waters. Josep Tillmans 
and 0. Heublein [ Clutm . Zeit., 1913, 37, 901 — 903), — The conoliLsicns 
arrived at are as follows: The amount of potassium cliromate 
added as indicator when titrating with silver nitrate is geiierallv 
too small ; 1 c.c. of a 10% solution should be added to 100 c.c. of 
tlie sample. Water containing less than 7'5 mg. of chlorine per 
litre should first be suitably concentrated. Waters containing a 
deposit of ferric hydroxide should be cleared by means of a little 
zinc o.xide; dissolved manganese does not interfere. Acid efilueiits 
should be neutralised by means of a slight excess of magiifsiuiii 
oxide or sodium hydrogen carbonate; a blank titration experiment 
is recommended. Coloured waters may be bleached in aciil solution 
by means of permanganate; the liquid is then neutralised as 
directed, and filtered. Amounts not exceeding 100 mg. per litre 
of peptone, phenol, soap, albumin, or urea do not interfere with the 
titration. L. de K. 

New Form of Apparatus for the Estimation of Dissolved 
Oxygen in Water, George A. Soper [Zighlh InU . r . Cong . App . Vkwi .. 
1912, 26, ‘265 — 266). — The’ apparatus described permits of (he 
addition of reagents to the water without exposing it to the air. 
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It consists of a bottle of about 500 c.c. capacity with a 
luiiuel-shaped hp A stopper, which is convex at the bottom fits 
into the neck, and allows about 16 c.c. of liquid to stand h,’ h! 
funnel. The capacity of the bottle is determined with the stopper 
in its place. The estimation of dissolved oxygen is carried nnt in 
the foUow^ng manner. The bottle is filled 11th the water I o 
the funnel, and the stopper is inserted. The excess of wato in 
the funnel is poured off. The stopper is removed, and 6 c c of a 
standard solution, containing 48 grama of ferrous sulphate and 
5 c.c. of concentrated sulphuric acid per litre, are delivered bv 
a pipette to the bottom of the bottje. The stopper is replaced 
ami the water which rises in the funnel is poured off. Five cc of 
sodium carbonate solution (200 grams per litre) are then poured 
into the funnel, and the stopper is raised sufficiently to allow the 
solution to sink through the water to the bottom of the bottle 
The stopper is re-inserted, the water in the funnel poured off and 
the bottle is shaken until all the oxygen has been absorbed. 
Sulphuric acid (10 c.c. of a 50% solution) is now poured into the 
funnel, and the stopper raised sufficiently to permit it to diffuse 
through the liquid. ^ The contents of the bottle are poured into a 
flask aud titrated with a solution of potassium permanganate each 
c.c. of which is equivalent to 1 c.c. of oxygen. ’ 

It the water contains much organic matter or sodium chloride 
a blank experiment must be made, and the difference between the 
aiiiount of permanganate required by the blank and that used 
in the actual analysis represents the quantity of dissolved oxygen 
present. ^ 


Practical Field Method for the Estimation of Dissolved 
Oxygen m Water. Geokge A. Sopek and Pav.v B. Paksoxs (Eiqklh 
Inter. Cong. App. Chtm., 1912, 26, 267-269. Compare Soper 
preceding abstract).— The sample of water is collected iii a 
separating funnel of 350 c.c. capacity after it has been filled and 
emptied several times by means of a special device described in the 
original. Solutions of ferrous sulphate and sodium carbonate are 
delivered by means of a pipette to the bottom of the funnel, which 
is then stoppered and shaken well. Sulphuric acid is now intro- 
duced thrtmgh tlie stem of the funnel, tiie stopcock being opened 
tor this purpose. The funnel is shaken and left for about five 
minutes, aud the contents are then transferred to a flask and 
titrated with potassium permanganate. A blank experiment is 
now carried out by filling the separating funnel as before, adding 
sulphuric acid, shaking, and then adding the same volume of 
errous sulphate solution as in the previous experiment. The 
presence of the sulphuric acid prevents the dissolved oxygen from 
reacting with the ferrous salt. The funnel is shaken again, and 

snliifi™ ^ titrated with the permanganate 

mvp. difference between the results of the two titrations 

le amount of ferrous salt oxidised by the dissolved oxygen. 

E. G. 
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Estimation of Oxygen in Iron and Steel. Joseph A. Pickard 
[Irm Steel Inat. Carnegie Mem., 1913, 5, 70—86). — An improved 
hydrogen reduction method is described. The steel is placed ia a 
nickel boat (previously ignited in hydrogen) contained in a silica 
tube closed at one end. This tube is provided with a glass extension 
carrying a T-piece. Hydrogen, genefated from zinc and sulpliurio 
acid containing ferrous sulphate, and purified by passing through 
potassium hydroxide, calcium chloride, and phosphoric oxide is 
used for filling. About 20 grams of drillings are weighed and 
placed in the tube, a small unweighed boat containing phosphoric 
oxide being placed in the cool part of the tube, which is then 
exhausted. After a few minutes, hydrogen is admitted up to 
atmospheric pressure, the cap is removed, and a weighed boat 
containing pliosphorie oxide is substituted for the other. The tube 
is washed out with hydrogen, and after admitting hydrogen up 
to one-half or two-thirds atmospheric pressure, an electric furnace 
previously heated to 1000°, is slipped over the tube, and allowed' 
to remain for forty-five minutes. After cooling, the boat is 
weighed. The correction for moisture introduced during the 
changing of boats is made by means of a blank, or by estimating 
the moisture in the air directly, tho latter method being quicker. 
Carbon oxides and ferric oxide are completely reduced. Manganous 
oxide is not reduced when alone, but is apparently reduced when 
present in a steel. Slag is not reduced. C. H. D. 

The Employment of Methyl-orange as Indicator for the 
Titration of Free Sulphuric Acid in Solutions of Copper 
Sulphate. Alfhed Wogbinz (C/um. Zeit., 1913, 37, 869).— Copper 
may be estimated in fresh copper-plating baths by titrating, in one 
sample, the total sulphuric acid after precipitation with hydrogen 
sulphide, and the free sulphuric acid in another portion. Methyl- 
orange may be employed for the latter purpose, sufficient being 
added to give such a reddish-violet colour that the colour of the 
copper ions is masked. At the neutral point the tint changes to 
light yellowish- or rush-green, but care must be taken to shake the 
liquid so that any precipitated copper hydroxide is redissolved. 

J. C. W. 

Detection of Small Quantities of Selenious Acid. Jut. Meyee 
and J. Janmek {Zeitsch. anal. Chem., 1913, 52, 534 — 538).— To 1 c.c. 
of the solution containing selenium dioxide is added 01 gram of 
sodium hyposulphite (Na-^SjO^), and any free acid already present 
or formed by oxidation is neutralised with a few granules oi 
sodium carbonate. The least traces of selenium present cause a 
red coloration due to colloidal selenium. 

The reagent may be used for the detection of selenium in com- 
mercial sulphuric acid. In the absence of selenium, the precipitate 
consists of white colloidal sulphur, which is, however, yellow should 
selenium be present. Aqueous solutions, if too dilute for the test to 
show (limit 1 : 20,000), may be suitably concentrated ; sulphunf 
acid, however, on concentration, loses its selenium content. 
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Jh© Schultz petroleum test for the presence of selenium in 
sulphuric acid (formation of a dark brown colour) was found to 
be trustworthy. L de K. 

A Study of the Lasaaigne Reaction. S. P. Molliken and 
0 , L. GaBBIBL {Eighth InUr. Cong. App. Chtm., 1912, 6, 208—211).— 
Xhe authors perform the^ Lassaigne teat by dropping the substance, 
in compressed pellets, into a red-hot iron test-tube containing 
0 25 gram of sodium. It is often advantageous to make the pellets 
with naphthalene or sugar, and positive results have even been 
obtained by moistening pellets of naphthalene with a dilute solution 
of the substance. The amount of nitrogen fixed as cyanide was 
determined for several substances. Diazo-compounds give no 
cyanide. J. C. W. 

Estimation of Ammonia and Nitrogen, Kneblauch {Zeitsch, 
angeui. Chetn., 1913,26, 425— 431).— Convenient forms of apparatus 
are described for the estimation of ammonia and total nitrogen in 
such substances as spent oxide and other gas-works products. In 
the estimation of total nitrogen, the addition of mercury in the 
digestion with sulphuric acid must be omitted when the substances 
under examination contain thiocyanates, ferrocyanides, and double 
ci'aaides. It is recommended that, la this case, the substances 
should be treated with sulphuric acid, allowed to remain for five 
minutes, then heated gently for twenty minutes, and finally boiled 
for ten minutes. A quantity of 0'25 gram of mercury or 0'05 gram 
of cupric oxide is now added, and tlie mixture is boiled for one 
hour. The addition of mercury at this point does not matter, as 
the preliminary treatment with sulphuric acid decomposes the 
substances mentioned. In the subsequent distillation of the 
ammonia, the mer cury ammonium compounds must be decomposed 
by the addition of a sulphide or of zinc dust, hut in the latter case 
a definite excess of alkali must be present. W. P. S. 

Estimation of Ammonia and Trimetbylamine. Kolouan 
Bl'Dai {Ziitich. physiol. Chem.t J913, 86, 107 — 121). — The aqueous 
solution of the hydrochlorides is mixed with au excess of form- 
aldehyde (neutralised with 10 c.c. of phenolphthalein), and titrated, 
in presence of phenolphthalein, until a slight coloration is produced. 
The amount of ammonia is then calculated. The solution is now 
considerably diluted, made strongly acid with concentrated hydro- 
chloric acid, and boiled down to one-third. When cold, it is trans- 
ferred to a Kjeldahl flask, distilled witli alkali into standard acid, 
and titrated as usual. The result gives the nitrogen as tertiary 
amine. N. H. J. M. 

Detection of Very Small Quantities of Nitric Acid in 
Waters. S. Rothenfossse (CTsni. Zsit, 1913, 37,897). — One gram 
of dipheuylamine is dissolved in 100 c.c. of pure (contact) sulphvftic 
acid, of which 1 c.c. is then introduced into a stoppered glass 
cylinder. One drop of fuming hydrochloric acid is added, and 

''Of, CIV. ii. ’ 52 
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then pure sulphuric acid up to 100 c.c. After shaking, 20 c.c. of 
the mixture are placed in a beaker, and 10 o.c. oi tte smple of 
■water to be tested for nitrates are rapidly added. ■ On shaking, a 
bine colour appears, which increases in intensity. The reagent 
may be used for a ring teat by placing 10 c.c. into a tesUube and 
pouring 5 c.c. of the water carefiflly over the surface. The 
coloAtion is very permanent. L. de K. 

Estimation of Nitrates in Sea Water. Willum R. Copeuni) 
and Gkoegb A. Soper (Eighth later. Cong, App. Chem., 1912, 26, 

2 i\ 213). A trustworthy method for the estimation of nitrates 

in sea water is of importance in connexion ■with the pollution of 
tidal harbours and the sea by sewage. It has been found that 
accurate results can be obtained by electrolytic reduction of the 
nitrates to ammonia by the copper-zinc method or the aluminium 
foil method, and subsequent estimation of the ammoma in the 
usual way. Various samples of land water, harbour water, and 
sea water have been tested, and nitrates were found to be present 
in every case. 

Quantitative Volatilisation and Separation of Phosphoric 
Acid from Metals of the Copper Croup, and from Aluminium, 
Tin and the Alkali Metals. Paul Jannasch and Robert Leiste 
(J. pr. Chem., 1913, [ii], 88, 129— 167). -In continuation of previous 
work (A., 1909, ii, 759), the authors find that, when mixed with 
powdered quarti and heated to redness in a stream of carbon 
tetrachloride vapour, the phosphates of copper, silver, lead, 
cadmium, mercury, bismuth, potassium, and soiRum may be com- 
pletely decomposed and the phosphoric acid quantitatively 

volatilised. . • i, , , 

The time required to effect complete decomposition is shortened, 
and the temperature at which the reaction proceeds lowered, if 
carbon dioxide and carbon tetrachloride are passed intermittently 

over the heated phosphates. , 

In the case of the phosphates of aluminium and tin, the addition 
of powdered quartz is insufficient to effect a quantitative separation 
of W phosphoric acid; complete volatilisation of the latter may, 
however, be accomplished if the phosphate is mixed with potassium 

chloride. , . . - „ 

The paper contains a sketch and description of the apparatus 
employed in carrying out the decomposition by' the intermittent 
method. 

Simple Method for Preparing Neutral Ammomum Citrate 
Solution. Anurew J. Patten and W. G. Marti (/. Jnd. . 

1913 5 567— 568).~Fifty c.c. of a citrate solution are diluted M 
250 c.c.’ Five c.c, of the diluted solution are treated with 4 Cx d 
a meutral 40% formaldehyde solution, and titrated with X K- 
BoSium hydroxide, with phenolphthalein as indicator. The c 
should remain when the solution is heated to ■; 

ammonia is estimated by dist.illing with magnesia. The differesM 
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between the acid and ammonia titration gives the number of c.o. 
of ff/lO-ammonia required to neutralise 1 c.c. of the acid citrate 
solution, from which the amount of a stronger solution of ammonium 
hydroxide required to neutralise any given amount of the acid 
solution may be calculated. 

Tlie method is accurate and easy; and it shows that the yatio 
[ animoma to anhydrous citric acid in the neutral solution should 
Ka I • 3‘765, and that one litre of D 1‘09 should contain NH 3 = 44'76 
and CsHbO, = 168-67 grams. N H, J. M. 

Eatimation of Phoephorio Acid ifl Soils. Richaed Hounbkeokb 
ILandvi. Ttreucht-Stut., 1913, 82, 299— 302).— When hydrochloric 
d extracts of soils containing titanium are precipitated with 
^mmonium molybdate, more or less titanic acid separates, which 
remains undissolved when the molybdate is dissolved in ammonia. 
Owing to its fine state of division and partly colloidal state, some of 
the titanic acid passes through the filter, and afterwards forms 
fiakes. When filtered and washed, it again passes through the 
flter ' The separation of titanic acid cannot be overcome corn- 
oietely and as the precipitate contains small amounts of phosphoric 
Lid a slight minus error is introduced when the precipitate is 
removed, and a plus error when it is not removed, before pre- 
cioitating with magnesia mixture. 

The error may be avoided by fusing the precipitate with sodium 
carbonate, extracting with water, and, after expelling the carbon 
dioxide, estimating the phosphonc acid by the molybdate method. 

N. H. J. M. 


Estimation of Hypophospbitee, with Notes on Commercial 
Samples. T. 'I'OSTmo Gookino aod Jambs D. Ketti.k [Phnrm. J., 

1913*^91 132—134). The use of potassium dickromate for the 

titration ’of hypophosphites is recommended. A quantity of 2'5 
crams of the salt under exiramation is dissolved m water, an 
excess of a 10% lead acetate solution is added to precipitate 
phosphites, the mixture is diluted with water to 50 c.c., and set 
Lida until the supernatant liquid is clear. Ten c.a are then 
transferred to a flask, mixed with 50 c.c. of .1 /l-potassmm 
dichromate solution and 10 c.c. of sulphuric acid, and heated on a 
water-bath for one hour. After cooling, the excess of dichromate 
is titrated with thiosulphate solution after the addition of potassium 
iodide. The method may he applied to calciurn, potassium, 
manganese, and iron hypophosphites, and results of analyses of 
these salts are recorded. In the case of hypophospborous acid 
itself, it is necessary to neutralise the acid with sodium hydroxi e 
before the addition of the lead acetate. W. r. o- 


Estimation of Hardness in Very Hard Watere. Santiago Pina 
ne Rubies (Ann. CAm. aw>l, 1913, 18, 366-271 ; Anal ft*. Quim., 
1913, 11, 98).— When determining the hardness in waters, the 
VOL. CIV. ii. 
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sample has occasionail; to be largely diluted, so that the expert 
mental error becomes greatly multiplied. 

Hence, in the absence of alkali carbonates, the author recom- 
mends the acidimetrio method of Hehner or that of Wartha-Pteifer 
which both give excellent results. L. ns K. 

Proposed Standard Method of Analysis for Zinc. Fkask c 
Bskteb (Eighth Inter. Cong. App. CAetit!, 15112, 26, 7—37). — A study 
has been made of the relative merits of the various methods of 
zinc analysis, and as a result the following standard method has 
been devised, which not only gives accurate results for ores and 
zinc materials of a high degree of impurity, but has also proved 
satisfactory for the common sulphide and carbonate ores. 

The material, 0'5 gram it conta'ning more than 50% of zinc 
or 1 gram if containing a smaller proportion, is placed in a 150 c.c! 
beaker with a little water and 10 c.c. of hydrochloric acid (D 1-20). 
The beaker is covered, and the mixture boiled for about half an 
hour. Ten c.c. of sulphuric acid (1 ; 1) are added, and the product 
is evaporated until fumes of sulphuric acid are produced. The 
solution is then diluted to 40 — 50 c.c., and about a gram of 
powdered aluminium added. The beaker is again covered, and 
the contents are boiled until colourless. By this means the iron is 
reduced, and all the metals of the hydrogen sulphide group jre 
precipitated except cadmium. After filtration, 1 c.c. of sulphuric 
acid (1 : 1) is added to the filtrate it the cadmium is to he removed 
electrolytically, the solution diluted to 125 c.c., and electrolysed 
with 0'8— 1 ampere pet 100 sq. cm. electrode for one to one and 
a-half hours at about 3 volts. If the cadmium is to he removed 
with hydrogen sulphide, 5 c.c. of sulphuric acid (1 ; 1) are added, 
and after diluting to KM) c.c. hydrogen sulphide is passed rapidly 
through the solution for fifteen minutes. Dilute ammonia is then 
added, drop by drop, until yellow cadmium sulphide begins to he 
precipitated. The solution vs heated to 70 — 90°, the passage oi 
hydrogen sulphide being continued, and then filtered. The pre- 
cipitate is washed with cold, 8 — 10% sulphuric acid, and afterwards 
with hot water. After boiling the filtrate to remove hydrogen 
sulphide, the solution is cooled, nearly neutralised with potassinm 
hydroxide and sodium hydrogen carbonate, and 2 — 4 c.c. of 5“1 
sulphuric acid are added. A rapid stream of hydrogen sulphide 
is then passed through the solution for forty minutes. The zinc 
sulphide is collected, washed, and then returned to the beaker in 
which it was precipitated. Hydrochloric acid (10 c.c.) and water 
are added, and the solution is boiled to remove hydrogen sulphide; 
13 c.c. of ammonia (D 0’90) are added, and afterwards neutralised 
with 3 c.c. of hydrochloric acid (D 1'20); excess of the latter is 
then added, and the whole diluted to 200 c.c. This solution is 
titrated with potassium fetrocyanide solution, 1 c.c. of which is 
equivalent to 10 mg. of zinc, and which has been standardised 
with amounts of zinc corresponding closely with those present in 
the sample of ore. The -method is much shorter when cadmium 
is absent or present in quantities of less than 0 05%. E. G. 
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Estimation of Zino and Cadmium. Hekmann Weil {Zauch. 
anal' Ckm., 1913, 52, 549 553). — The author estimates zine by the 
well-known titration process with ferrocyanide in presence of ferric 
tartrate in ammomacal solution, with dilute acetic acid as external 
indicator; Cadmium may be estimated similarly, but the author 
finds that it consumes exactly double the amount of ferrocyanide 
required by zinc. • 

When the two metals are both present, a preliminary separation 
with hydrogen sulphide is recommended j the precipitated cadmium 
sulphide is then redissolved in boiling dilute hydrochloric acid, 
oxidised with bromine, and titrated. The filtrate containing the 
zinc is treated similarly. 

Should other heavy metals be present, these must be removed 
by the usual processes. L. de K. 

Bslimation of Small Amounts of Cadmium in the Dry Way. 
Fbank C. Dreyke {Eight^ Inter. Cong. App. Chtm., 1912, 25, 1—5). 
— Biewend (A., 1903, ii, 105) has described a method for detecting 
cadmium in zinc ores by heating O'l— 0-5 gram of the sample in 
a narrow glass tube with a reducing agent, such as ferrous 
carbonate, iron, or aluminium. A deposit of cadmium or its oxide 
is obtained, which can be converted into the characteristic sulphide 
by igniting it in presence of sulphur vapour. 

A modification of this method is described, in which a Rose 
crucible is substituted for the closed tube. The material to be 
tested (200 mg.) is placed in the crucible; the Rose stem is intro- 
duced so that it nearly touches the substance on the bottom, and 
a small stream of gas is admitted sufficient to give a flame a quarter 
of an inch long. The crucible is gradually heated to bright redness, 
and maintained at this temperature until zinc oxide vapour begins 
to rise. After the crucible has cooled, a ring or patch of cadmium 
oxide appears. If the sample contains as little as 0T% of cadmium, 
the oxide is plainly visible. As the proportion of cadmium 
increases, the patch becomes a ring of increasing breadth and 
thickness. From the appearance of the sublimate, it is possible 
to judge the amount of cadmium present to within 0T%, when 
occurring in quantities of O'l — 0'6%. If 200 mg, of the sample 
do not yield a brown patch, there is less than 0'1% of cadmium 
present, and if 400 mg. give a slight coating, between 0'05 and 
01% is present. Very small traces of cadmium can be estimated 
by means of Biewend’s tube method if the tube is drawn out to 
a capillary; in this way, 0'001% in ores and light compounds, and 
O'OOOS — 0'0001% in spelter and alloys, can be estimated. 

Comparison with the usual methods has, shown that these new 
methods give trustworthy results. The methods are chiefly of value 
as obviating the application of processes for effecting the separation 
of cadmium in zinc analysis or for estimating cadmium when the 
metal is either absent or only present in traces. E. G. 

Titration of Copper by means of Methanal-sulphurous Acid. 
Philippe Malvezin (Bull. Soc. dam., 1913, [iv], 13, 721— 722),— A 

53-2 
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Bolution for titration is prepared ty adding excess of sulphur 
dioxide to 40% formaldehyde solution and diluting to a suitable 
concentration. The copper solution is treated with ammonia and 
titrated with the standard solution until the colour disappeara 

J. F. S, ' 

Analysis of Brass. Bkbthold (CAsni. Zeit., 1913, 37 ^ 

873— 874).— A modification of Lunge’s' process. One gram of 
turnings is dissolved in a tall, narrow 200 c.c. beaker, covered with 
a watch-glass, in 10 c.c. of nitric acid (D 1'2), applying a gentle 
heat. The solution is diluted with 100 c.c. of water, 16 c.c. of 
dilute sulphuric acid (1 ; 1) are added, and then again water up 
to 150 c.c. The liquid is then raised to the desired temperature 
and electrolysed. 

With a current of 9 amperes and at 90°, the separation of the 
copper is complete within twenty to thirty minutes ; with 6 amperes 
and at 70°, in forty minutes; and with 1 ampere and at 50°, in 
120 minutes. Wire gauze electrodes are used. The author, how- 
ever, prefers working with a current of 3 amperes and 3'5 volts at 
70—75°; it then takes sixty minutes for complete precipitation, 
When the electrolysis is finished the electrodes ate removed and 
instantly rinsed with water. The current is then stopped, and 
after the deposit is washed with alcohol and ether it is dried in an 
air-bath at 90 — 100°. L, ef. K. 

Electro-analysis of Copper, Antimony, Bismuth, and Tin 
with Acidified Chloride Bleotrolytes. Euoenb P. Sciioch ami 
Denton J. Beown {EiglUh InUr. Cong. Ap/i. Chm., 191 2, 21, 81— iil),- 
It has been considered hitherto that solutions of metallic chlorides 
acidified with hydrochloric acid are unsuitable for electro-analytical 
work on account oi the oxidising action of the chlorine wkicli 
is liberated. The liberation of chlorine can be prevented, however, 
by the addition of a suitable reducing agent, and it has been 
found that copper, antimony, bismuth, and ,tin can be deposited 
quantitatively by employing formaldehyde, hydroxylamine hydro- 
chloride, or oxalic acid. In these experiments, the electrolysis 
was effected with A. Fischer’s modification of Sand’s electrodes. 
The deposits are obtained in a satisfactory form, and are probably 
free from inclusions. 

The deposition of tin in presence of hydroxylamine hydrochloride 
is complete in about ninety minutes at temperatures between 30° 
and 70° and with a current of 1’5 amperes. This metal car 
also be estimated by effecting the deposition of the greater part 
of it in absence of a reducing agent, and then adding ammonium 
oxalate and oxalic acid ; an excellent deposit is thus obtained in 
about ninety minutes. 

Copper can be completely deposited with a cathode potential as 
low as — 0'40 volt against the normal calomel electrode, and this 
fact renders possible its separation from tin. Both metals can te 
estimated in the same sample of electrolyte, and the following 
simple method is recommended for the analysis of bronze. 7® 
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,lloy IS dissolved m aqua regia, and after the solution has been 
evaporated, 2 grams of hy^oxylamme hydrochloride and 5-15 cc 
ef hydrochlonc a='<i (D 1-201 are added together with sufficient 
*ater to make the total volume 200 c.c. Electrolysis is now 
effected, the cathode potential being limited to -0'40 volt The 
copper is completely depoaW in twenty to forty minutes, and the 
ead-point is recogmsed by the fact that the current must be reduced 
to zero to prevent the rise of the cathode potential above -0-40 
volt. The be^er is lowered from the electrodes, and the latter 
are washed uatt a few c.c. of water and the washings added to the 
electrol^e. The Mthode is now detached, rinsed with alcohol and 
ether, dried quicUy, and weighed. This electrode can now be 
used for the deposition of the tin. A farther quantity of hydroxyl- 
amine hydrochlonde (3 grams) is added to the solution, and the 
latter treated with a constant current of 1-5 amperes. The 
deposition of the tin is complete in twenty to forty minutes. 

Antimony can be estimated in solutions acidified with hydro- 
chloric acid if hydroxylamine hydrochloride is added, the solution 
heated to 60—75°, and the cathode potential limited to -0 40 volt. 
Bismuth can bo estimated in a similar manner, but in order to 
obtain a good deposit, the cathode potential should be limited to 
-0-25 volt until most of the metal has separated, and then 
gradually raised until it reaches -O' 60 volt. Both antimony and 
bismuth are deposited completely in a few minutes. E. G. 


New Method for the Analytical and Quantitative Separation 
of Mercury from Bismuth. Adolfo P. CastaSases {Eighth Inter. 
Gong. App. Chem.^ 1912, 25 , 39 — 40 ). — Mercury and bismulh can be 
separate with great precision by taking advantage of the fact 
that mercury is not precipitated by ammonium carbonate from 
hot solutions of mercuric compounds strongly acidified with nitric 
acid, whilst under similar conditions bismuth is totally precipitated. 

The concentration of the mercury in the solution should not 
much exceed 0'1%. To the solution containing both metals, nitric 
acid (D r42) is added in a quantity of 5 c.c. per 100 c.c. of 
solution, and the mixture is heated to 60°. Solution of ammonium 
carbonate (10%), containing 1% of ammonia, is slowly added until 
the liquid is decidedly alkaline. The mixture is now heated at 
80 ° until carbon dioxide ceases to be evolved. The precipitate is 
collected in a Gooch crucible, washed with 1% solution of ammonia, 
dried at 100°, and heated to redness until of constant weight. 

If the solution contains chlorides, the precipitate obtained on 
adding ammonium carbonate must he collected, dissolved in dilute 
nitric acid, and the solution evaporated. The residue must be 
treated three or four times with concentrated nitric acid, and 
evaporated each time on the water-bath in order to convert the 
bismuth into the form of nitrate, which can then be precipitated 
by ammonium carbonate or phosphate. 

In either case, the filtrate containing the mercury is warmed, 
treated with a slight excess of freshly prepared ammonium sulphide, 
and boiled for a few minutes. The precipitate is collected in a 
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Gooch crucible, washed first with water containing ammonium 
sulphide, and afterwards with alcohol, and dried at 100 — 110 °, 
The mercuric sulphide is thus obtained free from sulphur, and 
therefore does not require to be treated with carbon disulphide. 

The method is simple, rap'd, and accurate. E. 6. 

Grairimetrio Estimation of Tungsten, Chromium, Silicon 
Nickel, Molybdenum, and Vanadium in Steels. S. Zinbebb 
(Ziitech. ami. Chem., 1913, 62, 629 — 534). — One gram of the sample 
is dissolved in dilute hydrochloric acid (1 : 4), and then heated to 
boiling with addition of a few c.c. of nitric acid; residue, tungstic 
acid. The silica is recovered from the solution by evaporation with 
6 c.c. of sulphuric acid. The filtrate from the silica is treated under 
pressure with hydrogen sulphide; this precipitates molybdenum 
sulphide, convertible into oxide by ignition. The filtrate is con- 
centrated by evaporation, oxidised with nitric acid, and poured 
into a boiling solution of sodium hydroxide (10 grams to 200 c.c. 
of water). Iron, chromium, and nickel are precipitated com- 
pletely; the filtrate contains the vanadium and traces of chromate. 
After acidifying with nitric acid, a hot solution of barium nitrate 
is added in slight excess. The filtrate is then evaporated to dryness 
with addition of a few drops of alcohol. Water is added, and the 
chromium precipitated with a little ammonia; the precipitate is 
then added to the iron precipitate, the whole is dissolved iu nitric 
acid, evaporated with potassium chlorate, and the chromium 
precipitated as usual with mercurous nitrate. 

The ammoniacal filtrate contains the vanadium, which, after 
expelling the free ammonia, may he precipitated by a faintly add 
solution of mercurous nitrate. The precipitate settles better if a 
drop of ammonia is next added, and may then be ignited to oxide. 

Nickel is best tested for separately. After eliminating the 
tungsten as directed, the filtrate is mixed with 2 grams of tartaric 
acid, ammonia is added in slight excess, and the nickel precipitated 
at 70 — 80'’ by addition of 15 — 25 c.c. of a 1% solution of dimethyl- 
glyoxime; the precipitate is then converted by ignition into 
nickelous oxide. 

In the absence of molybdenum and tungsten, the chromium and 
vanadium may he isolated by converting the iron into nitrate and 
fusing the dry mass with 2 — 3 grams of sodium potassium 
carbonate. Any nickel remains insoluble on lixiviating the fused 
mass. L. de K. 

Estimation of Tungstic Acid and Silicic Acid. Hugo Her- 
mann {Zeitich. anal. Chtm., 1913, 62, 667— 568),— The separation o( 
tungstic acid by Scheele’s method by precipitation with nitric acid 
succeeds best with the ortho-compound. Para- and meta-compounds 
should therefore he rendered alkaline at first. 

In presence of silicic acid, considerable amounts of siliccetungstic 
acids may fonn even in the cold, so that a portion of the tungstic 
acid is not separated. Even carbon dioxide will cause this. Silico- 
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tungstic wid, once fomed, can only be resolved by prolonged 
Tvarming m strongly alkaline solutions. “ 

The formation of these complex acids may be prevented bv 
adding an excess of nitric acid suddenly. ^ 

The conversion of silicic acid into silico-tungstic acid renders 
possible its quantitative estimation with great "accuracy. The 
characteristic precipitate yielded by that acid with luteocobalt 
solution serves as a microscopical test for silica. L. de K 


Separation of Tungsten from Thorium, Lanthanum, Cerium 
Erbium, Didymium or Silica. Mai Wunder and A. Schapira' 
(Ann. Chim. annl., 1913. 18,257 — 260 ). — Sfiparaiion of the Oxides of 
Tungsten and T^um.—The oxides (about 0-35 gram) are fused over 
the blowpipe with_6 grams of sodium carbonate for one hour. The 
mass is boiled with water for twerity minutes, and the residue 
washed with hot water containing a little sodium carbonate. After 
washing the thorium oxide with 5% hydrochloric acid, it is ignited 
and weighed. From the filtrate, the tungsten is recovered by 
acidifying with nitric acid and precipitating as mercurous tungstate 
which is then ignited to oxide. ° ’ 

Oxides of Tungsten and Lanthanum.— "Dxe process is exactly the 
same as for thorium. 

Oxides of Tungsten and Cerium.— The mixture cannot be ignited 
without loss; after fusion with sodium carbonate, the cerium 
remains insoluble, and is treated as directed for thorium. The 
same applies to tungsten and erbium, with this difference, that the 
latter oxide dissolves in 6% hydrochloric acid, and must be repre- 
cipitated with ammonia. 

Tungsten and Didymium.— On ignition, volatilisation takes place, 
but on fusion with sodium carbonate and filtering the solutioii 
(as in the case of erbium) when cold, the oxide of didymium 
remains insoluble, and is purified by dissolving in 5% hydrochloric 
acid and reprecipitation with ammonia. 

Oxide of Tungsten and Silica . — This is a more troublesome 
process. The fusion (including alumina) is dissolved in boiling 
water, and then boiled with an excess of ammonium nitrate, which 
precipitates the alumina and part of the silica; after igniting and 
weighing, the silica is removed by means of hydrofluoric and a 
few drops of sulphuric acid, and found from the loss. The filtrate 
is then precipitated with mercurous nitrate ; the precipitate, after 
ignition, consists of tungstic acid and some silica, which is then 
removed by means of hydrofluoric acid as directed. The filtrate 
from the mercurous tungstate still contains silica, which is recovered 
by evaporation, drying of the residue at 110°, and treating this 
with dilute nitric acid. L. dr K. 


Estimation of Paraffin in Native Asphalt and Petroleum 
^pbalt. J. Mabrk (Zeitseh. mod. Chetn., 1913, 52, 553—556).— 
One gram of the sample is dissolved in 2 c.c. of chloroform, 50 c.c. 
of light petroleum (b. p. 70°) are added, and after an hour the 
solution is filtered through cotton wool moistened with light 
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petroleum, and covered with 40 — 60 CTamg of powdered animal 
charcoal. The mass is then washed thrice with 30 c.c. of lig},j 
petroleum. The liquid i« distilled oft, and the residue dissolved m 
10 c.c. of ether. After adding 10 c.c. of absolute alcohol and 
cooling to -20°, the paraffin is collected; a special apparatus for 
cooling and filtering is described and figured, 

of asphaltic stones, a larger quantity is taken, and the powder 
heated to boiling with 60 c.c. of' light petroleum. When cold 
the solution is decolorised as described for asphalt. L. ni: K. 

Idpntifloation of Hydrooarbona of the Bensene Series. 
H. Rosset (Ann. Chim. anal., 191.S, 18 , 280 — 262). — The members 
of the benzene series may be distinguished from those of the 
methane series by the miscibility test with, alcohol. Whereas a 
satisfactory reading will be obtained on heating 6 c.c. of liohj 
petroleum with 6 c.c. of alcohol, it is necessary to take 10 c.c.^of 
xylene, toluene, or commercial benzene, and 15 c.c. of pure benzene 
in order to ensure a good reading. Mixtures may thus be recor'- 
nised (compare also this vol., ii, 353). L. de K. ° 

The Oxidation Assay of Essential Oil& Frascis D. Dodge 
{Eighilt Inter, Cong. App. Gheni., 1912, 6, 86 — 92). — The stability of 
the constituents of essential oils towards cold permanganate is 
described. Camphor, fenchone, bornyl acetate, eucalyptol, paralfins 
and aliphatic ketones are the only common substances whicli remain 
unaffected. In some cases, as with borneol and fenchyl alcohol 
for example, the oxidation is limited to the formation of a stable 
ketone, but, generally speaking, the destruction is complete. 
Phenolic ethers exhibit peculiarities. Anethole and methylchavicole 
yield anisic acid, raethyleugenol and isomethyleugenol give veratric 
acid, hut the methylene ethers, as, for example, safrole and i,«j- 
satrole, are completely oxidised. 

For practical purposes a measured volume (10 c.c.) of the oil is 
run into a narrow-necked litre-flask, and shaken with small portions 
of concentrated potassium permanganate in the cold until the 
colour is permanent during a few hours. Sulphurous acid is then 
carefully added to dissolve the precipitate, and the oil is allowed 
to rise and is finally measured. The process may be applied to the 
detection of petroleum products m turpentine or Ceylon cilronella 
oil, and to the differentiation between bornyl acetate and its 
isomerides. Hesse and Miiller used the same method for separating 
benzyl and linalyl acetates (A., 1899, i, 441). ,T. C. W. 

Direct Eetimation of Caoutchouc Applicable to Specifications 
on Vulcanised Rubber Goods. Chabixs R. Bogos {Eigfttk Inter. 
Cong. App. Chim., 1912, 9 , 46 — 68 ). — The method proposed is a 
modification of the hrominution process dsacribed originally by 
Budde {Gunmi Zeit., 1907, 21 , 1205). The sample is ground ta 
pass a 20-raesh sieve, extracted with acetone, and dried in an 
atmosphere free from oxygen. A quantity of about O'l gram of 
the powder is then boiled for three hours with 20 c.c. of toluene, 
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the greater part of the latter la then removed by -evaporation on 
the water-bath, and, after the addition of 60 c.c. of cwbon tetm 
chloride, the cold mixture is treated with 60 c.c. of a solution con 
taimng 16, grams of bromine and 1 gram of iodine in 1 litre of 
carbon tetrachloride. After twenty-four hours, 50 c.c. of absolute 
alcohol are added, and, after the lapse of a further sixteen hours 
the precipitate is collected on a filter, washed with a mixture 
consisting of 2 vols. of carbon tetrachloride and 1 vol. of alcohol 
then with alcohol, boilii^ water, and again with alcohol. The 
air-dried precipitate is ignited with a large excess of sodium 
carbonate and potassium nitrate, and the bromide is estimated in 
the usual way. The amount of bromine found is multiplied by 
the factor 0-425 to give the quantity of caoutchouc. No correction 
13 applied for the sulphur in the bromide. p, g 


New Method for the Identification of Methyl Alcohol. 
Paui N. Eaikow (Eighth Inter. Ceng. App. Chrni., 1919. 25 
417 — 419). ^When a solution of nitrometbane is treated with 
ammonia, and solution of sodium nitroprussido is added drop by 
drop, an intense indigo-blue coloration is produced even if only 
traces of nitrometbane are present. The blue colour gradually 
changes through green to yellow or yellowish-red. On further 
addition of the sodium nitroprusside solution, the blue colour is 
restored and again fades; this reappearance and disappearance of 
the blue colour can be repeatedly effected. If the higher nitro- 
paraffins and acetone are treated in this way, only cherry-red 
colorations are produced. ^ 

This reaction has been applied to the detection of methyl alcohol 
in ethyl alcohol. About 200 c.c. of the ethyl alcohol are acidified 
with phosphoric acid and submitted to distillation with the aid 
of a fractionating column. The first 10 c.c. of distillate are placed 
in a GO c.c. flask with 4 grams of red phosphorus. A reflux con- 
denser is attached, and 25 grams of iodine are gradually added. 
After twenty minutes the mixture is fractionated, and the first 
5 c.c. of distillate are treated with 2—3 grams of silver nitrite and 
slowly distilled to dryness. The distillate is collected in quantities 
of 3—4 drops, and these are tested for nitromethane by the method 
already described. q 


Detection and Bstiination of Methyl Alcohol. Roland 
ScHMiEML (Pharm. Ztnlr.-h., 1913, 64, 709-716).— The method 
proposed for the detection of methyl alcohol in the presence of 
ethyl alcohol consists in rendering the mixture of alcohols alkaline, 
and adding dilute hydrogen peroxide in small quantities at a 
time ; the oxidation must be carried out at a temperature of about 
5 , and under these conditions methyl alcohol is converted into 
ormic acid, ethyl alcohol yielding acetic acid. The presence of 
6 former acid is then detected by its reducing properties. The 
metliod may be rendered quantitative by distilling the acids with 
3 earn, collecting the acid distillate in calcium carbonate, and 
even ually estimating- the formic acid by the mercuric chloride 
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process. Each gram of mercurous chloride obtained corresponds 
with 0'0G78 gram of methyl alcohol. W. P, g 

Estimation and Detection of Methyl Alcohol. Theodobe vok 
Fellksbeeg (Chm, Zmir., 1913, ii, 309—310; from Mitt. Umts- 
miUdunters. Hyg,, 1913, 4, 122 — 1461. — When 40% methyl alcohol 
is shaken with an equal volume of etner,, the aqueous-alcoholic layer 
increases in volume, whilst the ethereal layer diminishes. With etW] 
alcohol of similar strength, the reverse is the case, the aqueous- 
alcoholic layer decreasing. When 50 c.c. of each liquid ate used at 
15°, the increase is -|-4’15 in the case of methyl alcohol, and the 
decrease is - 6'48 for ethyl alcohol. Mixtures of the two alcohols 
give intermediate values, from which their proportions can he 
calculated. In analysing spirits the aldehydes, esters, terpenes, etc 
have first to be removed. Mixtures of pure alcohols can be analysed 
with an error of only 0'2 — 0'4%. For the detection of methyl 
alcohol, Denigfes’ (A., 1910, ii, 461) method is considered the best 
Ethyl alcohol and the higher homologues may be salted out troin 
admixture with methyl alcohol by means of potassium carbonate so 
enriching the solution with methyl alcohol that it becomes possible 
to detect 1 part in 100,000. E, F, A. 

EstimatioQ and Detection of Small Quantities of Methyl 
Alooholinthe Blood and Tissues. MAUiiiOENicL0TJi(iVyS(i(/,i(ef, 
Cong. App. Chm., 1912, 19, 259 — 260). — The tissues are minceil into 
6 — 8 times the weight of saturated picric acid solution, and a fifth 
of the bulk of the liquid is then distilled off. The addition of 
picric acid prevents frothing. The methyl alcohol is estimated by 
means of potassium dichromate solution by the same process as that 
employed by the author for the estimation of ethyl alcohol. The 
methyl alcohol is further characterised by determining the amomt 
of carbon dioxide formed in the reaction and the CO„/0., ratio 
which for this alcohol is 0’915. 'g, "b. S. 

Gabriel Bertrand's Method of Sugar Estimation. G. Sokmtio 
(Biochem. Zeittch., 1913, 53, 501 — 503). — ^Tfae author calls attention 
to the fact that the principles involved in what is now generally 
known as Bertrand's process were already suggested by Schwars 
in 1852, and actually employed by Mohr for dextrose estimation 
in 1873, and by the author himself in a form only slightly differing 
from that used by Bertrand in 1903. His experimental method is 
recapitulated ; and it is claimed that it is as feasible as that of 
Bertrand. S. B. S. 

Electrolytic Apparatus for Use in Invert Sugar Estimations 
B. B. Rosa ( Eighth^Inter. Cong. App. Chtm., 1912, 8, 75— 77).— Tte 
cuprous oxide obtained in the usual way by boiling the invert 
sugar solution with an excess of Fehling's solution is collected os 
a small asbestos filter contained in a tapped funnel, The cupro"® 
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oxide is washed with hot water and then dissolved by filling the 
funnel (after closing the tap) about three-fourths full with nitric 
acid (4 0.0. of mine acid, D 1-42 per 100 c.c. of water). A platinum 
cylinder is then unme^d in the solution, and serves as the cathode 
whilst a platinum spiral fused through the funnel just above the 
tap acts as the anode, and the copper is deposited on the cathode 
by the application of a current of suitable density. The depo'sited 
copper is, finally, dried and weighed on the cathode. W. P. S. 

Estimation of Cellulose by means of Nitric Acid. Venkata 
Bao and Beenhard Toliens (/. Landw., 1913, 61, 237—244).— 
Comparative estimations of cellulose in various substances by the 
nitric acid method proposed by Dmochowski and Toliens (A., 1910, 
ii, 554) and by the chlorine process described by Cross and Bevan 
(T., 1889, 55, 199) showed that the factor M given by Dmochowski 
and Toliens is not applicable in every case. A slightly different 
factor has to be used for various classes of substances in order that 
the results obtained by the nituic acid method may agree with those 
found by the chlorine process. Por instance, in the case of jute, 
the factor is 1‘16, for buckwheat flour, 1'30, cocoa husk, 119, and 
cotton-wool, 0'98. W. P, S. 

Impossibility of Separating Tartrate and Free Tartaric 
Acid in Wine. W. I. Baraoiola {Chem. Zenir., 1913, ii, 179 ; from 
Sclmio. ifecA' Chem. Pkarm., 1913, 51, 289—291. Compare 
Baragiola and Godet, A., 1912, ii, 981). — Since wine represents a 
solution in which there is equilibrium between the free and fixed 
tartaric acid, it is obvious that the slightest disturbance of the 
conditions with the object of analytical determination of the acid 
will change the equilibrium. It is possible only to determine the 
total tartaric acid, and calculate its state of combination on 
physico-chemical data when all the acids and all the bases have 
been determined. Calculations based on the total, the soluble and 
insoluble alkalinity of the ash lead to incorrect results. E, F. A. 

Eatimation of Tartaric Acid. Paul B. Dunbar [Eighth Intel* 
Cong. App. Chtm., 1912, 26. 361 — 373). — It baa been shown by 
Dunbar and Bacon (A,, 1912, ii, 699) that malic acid can be 
estimated by measuring the increase in rotation produced by treat 
ing the solution with uranyl acetate. It was pointed out that the 
specific rotation of d-tartaric acid is also increased by uranium 
salts, and that the presence of this acid therefore interferes with 
the estimation of malic acid. The present work was undertaken 
with the object of devising a method for estimating tartaric acid, 
and which could be applied to the estimation of both malic and 
tartaric acids in the same solution. In this paper an account is 
given of a method for estimating tartaric acid. 

If a solution of tartaric acid or tartrates cqntaining from 0'2 
to 3 0 grams of the acid per 100 c.c. is treated with uranyl acetate, 
each gram of acid in 100 c.c. produces a rotation of -4l9'6° F, the 
ratio of tartaric acid concentration to rotation being 0 051. Hence, 



ii. 802 


ABSmOTS or cbsmical papers. 


. ia the absence of malic acid, tartaric acid can be estimated t 


treating the solution with uranyl acetate, polaririag, and multiplying 
the reading by 0'051. In presence of other optically active suh 
stances, a portion of the solution must be freed from tartaric acid 
by precipitation with lead acetate and polarised separately. The 
difference between this reading and that obtained with the solution 
treafed with uranyl acetate gives the polarisation due to the urany] 
tartaric complex. ' - E. G. 


Elstimation of Malic and Tartaric A.oid8 in the Same 
Solutions. Paul B. Doiuias (Eighth Inter. Cong. App. Chm.., 1913 
26 , 375 — 385). — Dunbar and Bacon (A., 1912, ii, 699) and Dunbar 
(preceding abstract) have shown that malic and tartaric acids, when 
occurring separately, can be estimated by observing the increase in 
rotation produced on treating the solutions with uranyl acetate. 

A method has now been devised for estimating both acids in the 
same solution, which is based on the facts : (1) that the rotations 
of both acids are increased independently by treatment with uranvl 
acetate under definite conditions, end (2) that both acids can 4 
oxidised quantitatively to oxalic acid by beating with potassium 
permanganate in alkaline solution. When determinations have 
been made of the total rotation produced on addition of uranyl 
acetate, and the amount of oxalic acid formed on oxidation or 
the quantity of permanganate reduced, the amounts of malic and 
tartaric acids present can be calculated. The method is interfered 
with by the presence of substances which form oxalic acid on 
oxidation, and which cannot be removed before treatment with the 
permanganate. E. G. 

The Significance of the Marohi Reaction. W. Cbamer, Henjv 
0. Feiss, and W. E. Bullock (Proc. phytiol. Soe., 1913, li— lii;,f, 
Phytiol., 46 ). — In the degeneration of nerve-fibres, ordinary f»b, 
but no cholesterol esters are formed; it is the ordinary unsaturated 
fat that is responsible for the Marchi reaction, for which it is 
a specific stain. The method can be applied to ascertain micro- 
chemically the composition of fat droplets in cells. W. D. H. 

Detection of Acetsddehyde in Paraoetaldebyde. II. Geobc 
Hetl (Chem. Ztnlr., 1913. ii, 85; from Apoth. Ztil., 1913, 28, 
306 — 307, Compare this vol., ii, 636). — When 6 c.c. of paracetaldc- 
hyde are shaken with a mixture of 2 c.c. of potassium hydroxide and 
4 c.c. of water, the aqueous layer should not become yellow or brown 
within an hour; 0 ' 2 % of acetaldehyde is enough to give a positive 
reaction, and some pure commercial preparations of paranetaldehyde 
also give the reaction. Ten c.c. of a 2'6% aqueous solution of 
paracetaldehyde, when shaken with 20 drops of a freshly prepared 
1% solution of sodium nitroprusside and 3 drops of piperidine, 
should not give a blue coloration. E. F. A, 

Estimation o^Bensaldehyde and Oil of Bitter Almond. 
Fbancis D. Dodos (Eighth. Inter. Cong. App. Chem., 1912, 17, 
15 — 20). — Of the various methods whioh have been proposed toi 
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the estimation of aldehyde, Denner’s hydrazone method, Bennett’s 
oxime method (A., 1909, ii, 192), and the sodium hydrogen sulphite 
method yield trustworthy results in the case of beuzaldehyde. It 
is essential, however, in the latter method, to maintain the tem- 
perature of, the reacting substances at 0°; the time of contact of 
the benzaldehyde with the sodium hydrogen sulphite solution 
should be two hours. Approximately correct results may al^ be 
obtained by a method whicji is based on the reaction between 
benzaldehyde and potassium hydroxide according to the equation: 
3CBH5'CHO-tK0H=CjHj‘CO2K-f CjHs'CI^'OH. The benzalde- 
hyd© is trofttcd ¥Qfch an 6XC68& of 2*6i\^'Pota3siuiii hydroxide Bolution, 
and, after remaining for twenty-four hours, the excess is titrated 
with il^/2-hydrochloric acid. The presence of hydrocyanic acid 
interferes to some extent when any of these methods is applied to 
the estimation of benzaldehyde in oil of bitter almonds. The 
author has isolated about 0'2% of a heavy yellow oil from natural 
benzaldehyde ; the nature of this oil has not been ascertained, but 
it is probable that it has some influence on the aroma of. the 
natural oil. W. P. S. 

Detection of lonone. Mausics Hanbiot {Eiylith InUr. Cung. 
App- 1912, 26 , 373 374). If ionone is dissolved in con- 

centrated hydrochdoric acid, an intense golden-yellow coloration is 
produced ; on adding chloral hydrate and heating the mixture, the 
liquid becomes dull violeh It the solution, when cold, is shaken 
with ether, it is decolorised, and on evaporating the ethereal 
solution, a violet substance is obtained which is soluble in water 
and is immediately decolorised by ether, jjolonone gives the same 
reaction, and it is probable that it takes place with ionone only 
after the latter has been transformed into tsoionone by the hydro- 
chloric acid. ^-Ionone and natural essence of violets do not respond 
to the test. The teat is of value for the detection of ionone in 
commercial perfumes, and does not seem to be interfered with by 
the presence of natural essences. E. G. 

Estimation of UfeEt in Blood by means of Sodium Hypo- 
bromite (Mercury aad Water Ureometers). AsDEi Goillaumin 
(.7. namt. Chim., 1913, [vii], 8, 64 — 70). — Small quantities of urea 
present in blood may be estimated equally accurately by the sodium 
hyiiobromite method, using either a mercury or water ureometer 
to measure the gas liberated. E. P. A. 

Estimation of ITrest. Joan Alsxanpeb Mileot {Biochim. J., 
1913, 7, 399 — 409). — The procedure is as follows. The phosphates 
present in the sample of urine are removed by precipitation with 
baryta mixture. iSventy-five c.c. of the Altered urine are titrated 
with A/lO-hydrochloric acid until neutral to methyl-red, 5 c.c. of 
neutral formaldehyde are added, and the titration with decinormal 
wsali is completed. This gives the approximate amount of nitrogen 
w the form of pre-formed ammonia and amino-acids. 
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Ten C.C. portions of the filtrate are heated with 8 c.o. of 
iV'Sulphuric acid at 156® for 1'5 hours in an autoclave. After 
filtering, the formaldehyde titration is effected in the usual manner ■ 
it gives the pre-farmed ammonia and amino-acids above, for which 
deduction can be made, together with amino-acids set free hv 
hydrolysis and the ammonia derived from the urea. The distillation 
mettods give the pre-formed ammonid and that formed by hydro 
lysis of urea. Comparative experiments show the formaldehyde 
titration method to give a positive error of 1'7% of urea, but it has 
the advantage of being quicker and giving at the same time an 
approximate estimate of the pre-formed ammonia and amino-acids 

E-F.A. ' 


Cadmium Nitrate in Queditstive Analyeis. Anton Vosisbk 
(Eiglitli Inhr. Cong. App. Chetn., 1912, 17, 91 — 102).— Cadmiu® 
nitrate may be employed in the analysis of the second groun of 
anions to remove S, ^'(CN),^ and Fe"'(CN)(. The minimum 
amounts of cadmium nitrate and potassium hydroxide required for 
a complete precipitation were ascertained; for instance, at least 
6'7 c.c. of i7/5-cadmium nitrate solution and 2 c.c. of iV/S-potassiun 
'hydroxide solution must be used for 10 c.c. of ^'/10■potassianl 
ferrocyanide solution. The amount of potassium hydroxide con- 
sumed is out of proportion to the acidity of the cadmium solution 
and the alkali evidently takes part in the formation of the pre- 
cipitates. Of the cyanogen ions more than 80% remain uupre- 
cipitated, so that cyanogen ions may be detected in the filtrate from 
the cadmium precipitate and apart from Fe"(CN )5 and F6'"(CN), 
A procedure for the subdivision of the anions of the second eroun 
is outlined. ^ 

Ammonium acetate and thiocyanate are the most effective 
ammonium salts for preventing the precipitation of calchini 
tartrate. Tartaric and citric acids may be precipitated completelv 
from neutral solutions by cadmium nitrate and potassiiuii 
hydroxide. In the case of tartaric acid, 10 c.c. of the A/B-solution 
require at least 22 c.c. of f7/5-cadmium nitrate solution and 11 c.c. 
of iV/S-potassium hydroxide solution, whilst an equivalent quantity 
of citric acid requires 11-2 c.c. of cadmium nitrate and 2'2 c.c, 
of potassium hydroxide. The precipitate formed with tartaric acid 
appears to have the formula Cd.,(OH) 2 C,H, 0 „ but with citric acid 
the results failed to indicate an agreement with any one of the 
formula extant. A process for the detection of these two acids and 
the removal of certain ions of the second group in one treatment 
is given. W. P. S. 

Mioro-Bublimation of Alkaloids under Seduced Pressure. 
R. Edek {C/um. Zentr., 1913, ii. 91-92; from Schmiz. Woch. Chm. 
Pharm., 1913, 61, 228—231, 241-246, 253— 256).-A simple 
apparatus is descried which allows the determination of the tem- 
perature of sublimation under 10 mm. pressure. The sublimation 
pointe of the pure alkaloids are as follows; Cocaine, 75—90°; 
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atiopiii®; 93 — 110°; codeine, 100 — 130°; quinine, 133 148° • 

narcotine, 146 156°; brucine, 158 — 175°; solanine, 168 174°. 

pile sublimates were studied with the lens during formation 
and their crystallographic appearance and microchemical reactions 
noted. The alkaloids are classified as follows: 

A. Those which sublime without melting. 1. Caffeine, theo- 
bromine, cinchonine, solanine, cantharidine give direct cryatfflline 
sublimates. 2. A number of alkaloids give at first a homogeneous 
sublimate, consisting of minute, amorphous droplets, which sub- 
sequently becomes crystalline as the layer thickens. 3. Others give 
a deposit in which sometimes irregular crystals appear subsequently, 
or it remains amorphous. 

B. 4. Those which give a sublimate 'above their melting point, 
consisting either of minute, amorphous droplets or crystals, for 
exampl®) narceine, pilocarpine, veratrine, emetine, colchicine. 

C. 5. Sparteine sulphate and nicotine hydrochloride give no 
aiiblimate on account of dissociation or decomposition. 

The stability of the amorphous droplets is smaller, and the 
crystallisation takes place more easily and quickly the lower the 
compound sublimes below its melting point, that is to say, the 
higher the vapour pressure of the alkaloid. Compounds in group 1 
above have a high vapour pressure, and therefore are crystalline 
from the start. In group 2 the vapour pressure is lower, and 
crystallisation takes place with difficulty. In groups 3 and 4 the 
vapour pressure is still lower, and crystallisation is only occasional. 

E. F. A. 

Estimation of Uric Acid in Urine. Fbanz Hebles 
[F.iyhth Intel'. Cong. App. Chein., 1912, 19, 141 — 144). — Tiie principle 
of this quick process consists in precipitating the urate by ammonium 
chloride as ammonium salt, according to the method of Hopkins 
and others, treating this precipitate with excess of A/lO-sulphuric 
acid, and estimating the excess of acid added by titration with 
alkalis, using methyl-orange as an indicator, as this is not affected 
by the uric acid. One c.c. of A /10-acid is equivalent to 0 01682 
gram of uric acid. If the urine is not clear, the uric acid pre- 
cipitate is dissolved in water with addition of alkali, sufficient of 
wliich must be added to produce a red colour with phenolphthalein, 
the mixture is heated, made up to a definite bulk, and an aliquot 
part is filtered off from the phosphates precipitated. In this portion 
the uric acid is estimated by the method described above. 

S. B. S. 

The Chemical Nature of Substances from Alcoholic 
Extracts of Various Foodstuffs which Give a Colour 
Reaction with Phosphotungstic and Phosphomolybdio Acids. 
(Iasimir Funk and A. Brcce Macalluu {Biockem. J., 1913, 7, 
356 — 358 ). — Folin and Macallum (A., 1912, ii, 495; this vol., ii, 80) 
introduced a phosphotungstic acid solution as a colour reagent for 
uric acid, and Folin and Denis (A., 1912, ii, 1011) a mixture of 
phosphotungstic and phosphomolybdic acids for polyphenols. 
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TVib actioa on a large number of related aubstencee of the Uo 
reai was investigated. The uric acid reagent ^ves a reaction 
with certain purine and tyrosine derivatives,, and the polyphenol 
reaeerappears to be specific for purine denvatives and polyphenols. 
Amno-aciL polypeptides, and diketopiperasmes are negative to. 
bo^ reagents^ ^e replacement of one hyikogen atom in the 
^rie rfng lessens or aboHshes thelumc acid re^tion. In the 
cL of the%henol reagent this occurs when two hydrogen atom* 

^ThTSolic extracts of different fooiWuffs rich in vitamines 
give both reactions markedly; as the vitemine fractions are punfiecl 
L reactions gradually disapp^, and their curative power for 
polyneuritis le^ns. The reactions are sensitive, and so may be 
to ascertain the purity of phosphatides, caseinogen and other 
food products. ' - ' 

Estimation of Aspirin. A. Asteuc (/ Pharm Ckim., 1913, 
fviil 8 6—81 —To verify the purity of aspirin, it is proposed 
first to ’titrate I S grams with A'-pota^um hydro^de solution in 
presence of phenolpfithalein, and s^ndly te saponify with alcoholic 
potassium hydroxide and show that double the former quantity 
of alkali is required. • • 

Detection of BUe Pigments in Urine. C. J. Rkicbaedt (Wam. 

*1 1913 63 691 — 592 ). — ^Attention )8 drawn to the fact that very 
dark-coloiied ’urines fail to give a positive reaction with Gmelin'a 
test Only when the urine has been exp^ed te air and light and 
nrobably to bacterial decomposition, the hilirubm oxidised to 
biliverdin, and the chromogens and indigo compounds reduced, is 
it possible to detect the presence of bile pigments. \\ . P. 8 . 

The Separation of Cystine and Tyrosine. R. H. Aders 
PUMHSB (iiocWi. J., 1 » 13 . 7 . 311-317).-CyBt.„e and tyrosine M 
he separated by means of phosphotungstic acid; the precipitation 
of cyLe is almost complete, but lo« occurs in its recovery from 
the ^precipitate; almost the whole of the tyrosine can be 
recovered from the filtrate and washmgs. The two substances can 
be imperfectly separated by mercuric sulphate m 5% sulphuric 
Sid the cystiue ri not coipletely precipitated, and the tyrosine 
which is rLovered is impure. A complete and 
cAnaration can b© brought about by absolute alcohol saturated with 
hydrogen chloride. The tyroeine is rapWly converted 
S and goes into soluUon. It can be r^overed by 
solution wLn diluted with water, and then neutralising 
ammonia. Almost the whole of the cystine is insoluble , the po mo 
which goes into solution is precipitated by adding an equ a 
of absolute alcohol. The cystine is not converted » “ ^ 
ester, since after dissolving insoluble “ ^f.adition 

chloric acid, it is precipitated m typical crystals o ^ ^ ^ 

of ammonia. 
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The Betimation of Tyrosine in Proteins by Bromination. 
g H. Adbrs Phhhee ALd (Miss) Elizabeth C, Eaves (Bioehem. 
i9l3) — 310). — ^The estimation of small quantities of tyro- 

jjne can be effected by Millar’s method of bromination, but it is 
preferable to add excess, and titrate the non-absorbed halogen 
,jith thiosulphate solution. Tyrosine cannot be directly estimated in 
presence of protein, because tryptophan and histidine 1)otb 
absorb bromine ; the latter can be removed by precipitation with 
phosphotungstic acid. The absorption of bromine by tryptophan is 
pot wholly eliminated after boiling with acid, so that tyrosine 
cannot be estimated by this metb^ in solutions containing the 
products of acid hydrolysis which contain tryptophan. Values for 
the tyrosine content of proteins, agreeing with those obtained by 
isolation and weighing, are obtained when the bromine absorption 
of a tryptic digest is measured after an interval of about six hours. 

W. D, H. 

Estimation of Tryptophan in Protein. Jesse A. Sandebs 
and Clabence E. May {Bioehem. B,dl., 1913. 2. 373— 378).— The 
method recommended is, in outline, to subject the proteins to 
pancreatic digestion, innoculate the digest with faecal bacteria, and 
estimate the indole liberated colorimetrically. W. D. H. 

Hopkins and Cole’s Modification of the Adamkiewicz 
Test for Protein. Vebnon H. Motteam (Bioehem. J., 1913, 7, 

349 259). — ^This test fails in the presence of small amount* of 

oxidising agents, but traces of these improve the reaction when 
pure sulphuric acid is used. With commercial sulphuric acid the 
result is probably due to oxidising agents contained in it. The 
reaction rate is increased by temperature. W. D. H. 

The Estimation of Albumin-Nitrogen, Ovomucoid-Nitrogen, 
Free and Combined Carbohydrates in the White of Incu- 
bated Eggs. Hubert W. Bywatebs (Proe. physiol. Soe., 1913, 
XXXV— xxxvi; J. Physiol., 46). — Total nitrogen is estimated by 
Kjeldahl’s method. The egg-white is then diluted, and heat coagu- 
lated after appropriate acidification; the ovomucoid nitrogen is 
estimated in the filtrate and washings, so also is the sugar ; when 
ovomucoid is boiled with 5% hydrochloric acid, the sugar in com- 
bination is set free, and this is est.iraated bv Pavy’s method. 

W. D. H. 

The Behaviour of Blood with Hydrazine Hydrate. Geobqe 
A. Buokmaster (Proe. phytiol. Soe., 1913, xlviii — xlix ; J. Physiol., 
46). — Hydrazine hydrate reduces oxyhsemoglobin, and nitrogen is 
evolved in exactly equivalent volume to that of the oxygen 
removed. No other constituent of the blood does this. If the 
quantity of oxygen evolved by the ferricyanide method is measured, 
it is equal to that of nitrogen evolved by hydrazine hydrate, hut 
the latter reagent does not liberate carbon monoxide from carhoxy- 
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temoelobin aa ferricyanide does, nor is there any li^ration of gas 
from reduced haemoglobin. It is therefore posmble in a gwei, 
sample of blood to determine the reUtive quantati^ ot oxyhemo- 
globin, carboxyhaemoglobin, and reduced hsemoglobm. ^ ^ 

Evaluation of Medioinal Papaini Preparations. K. 
and 0. Baiut (Ghem. Ztnir., 1913, i, 1895—1896 ; from Svll. Son. 
Phamaeol., 20, 141 — 147).— When allowed to ^ for six hours, 
papain behaves as a peptonising eniyme, and only as a very weak 
Mptolysing ensyme. It dissolves and hydrolyses coagulated 
Steins, such as fibrin, forming filtrates which are no longer pre. 
mpitated on the addition of nitric acid, and have a low ammo, 
index Papain thus resembles pepsin, but diners in that the 
optimum temperature is about 80°, and the medium must have a 
nwtral or faintly alkaline reaction. Papain differs from pancreatin 
in its low peptolysing powers. To evaluate papain, the amount of 
fibrin which passes into solution in a given time under the con- 
ditions of maximum activity is determined. The disappearance 
of the power of nitric acid to cause a precipitate or the alteration 
in the amino-index are not trustworthy indications of the activitv 
of papain. E. F. A, ' 
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Rotatory Diapersion of Free ?-Bornylxanthio Acid. Leo 
I sCHOOAET (BuU. iioc. citm., 1913, [iv], 13, 793— 796 —The 
necessary ethereal aolutioas of f-bornylxanthic acid are obtained by 
dissolving a known quantity of sodium Lbornylxantbate in water, 
washing the solution with ether, cooling with ice, acidifying with 
a slight excess of sulphuric acid, and extracting with ether. A 
series of experiments has been made at definite intervals of time 
lor the rays \=656, 689, 627, and 499 p^.. 

The free acid is hevorotatory for all wave-lengths, and also 
exhibits abnormal rotatory dispersion. The values corresponding 
with the red end of the spectrum diminish progressively with the 
time, whilst those corresponding with the green and bine end 
increase. Consequently, the maximum of rotation becomes dis- 
placed towards the violet portion of the spectrum, and the 
abnormal dispersion is gradually replaced by that characteristic 
of horneol, and, more generally, of substances possessing normal 
dispersion. This is attributed to the decomposition of i-bornyl- 
xaiithio acid into f-borneol and carbon disulphide, H. W. 

Rotatory Dispersion of Certain Derivatives of ;8-Pin6ne 
(Nopinene). Leo Tschugaev and A. Kiepetceev (Bull. Soc. chim., 
1913, [iv], 13, 796 — 803). — The present work has been undertaken 
to test the previous conclusion (Tschugaev, A., 1912, ii, 822) that, 
whilst optically active alcohols generally have normal dispersion- 
coefficients, the ratio Of/oc for hydroaromatic ketones rises to 3'5, 
and, further, that this exaltation is connected with the selective 
absorption in the ultra-violet portion of the spectra of the latter. 

Nopic acid (compare Wallach and Blumann, A., 1907, i, 936), 
when dissolved in alcohol (c = 26'55), has [a];. — [a]j, -14'46° 
a],; -18'53°, |a]p -22-60'>, [ay[a]c 1-98°. 

Nopinol, m; p. 101 — 102° (tVallach and Blumann’s o-nopinol), 
las [a]“ -701“ [a]!;' -9-17°, [a]? -12-19° [a]?- -15-16° m elhyl 
ilcoholic solution (c = 14-059), and therefore exhibits practically 
aormal rotatory dispersion. 

The specific rotation of nopinone has been determined in a 
fariety of solvents (methyl alcohol, chloroform, ethyl iodide, in the 
pure state, in ether, benzene, isopentane, and carbon disulphide). 
Abnormal rotatory dispersion is observed in each case, the value 
of the coefficient [ajp/felc varying from 2-98 for the first-named 
solvent to 7-95 for the last-named. Further, the specific rotation 
for any particular ray is greatly dependent on the nature of the 
solvent, hut is very little influenced by change of temperature. 

The absorption spectra of nopinol and nopinone have also been 
investigated. The former only absorbs in the extreme ultra-violet, 
and gives no characteristic band; the latter absorbs strongly, its 

VOL. CIV. ii 54 
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spectrum presenbiag a diffuse band, the maximum of which is 
situated towards 3550 rec. A.tJ. In this case, therefore, the strong 
and selective absorption corresponds with an abnormal exaltation 
of the dispersive power. H. AV, 

Influence of Preeaure on the Ajbsorption of Rays of Very 
Long Wave-length in Gases. Eva von Bahs (£er. Devi, phynkal. 
Ges., 1913, 15, 673 — 677).— Measurements are recorded of the 
variation in the absorption of long waves (100 — 350 p) in the gases 
hydrogen chloride, sulphur dioxide, and hydrogen bromide at a 
series of pressures (20 mm. — 760 mm.). The absorption curves are 
similar to those previously obtained for short wave-lengths (A., 
1909, ii, 630; 1910, ii, 914). J. P. S. ’ 

Ultra-red Absorption of Gases. Eva von Baiik (Ber. Dmt. 
physihd. Gee., 1913, 15, 710 — 730).— The ultra-red absorption hanh 
of carbon dioxide, carbon monoxide, nitrous oxide, ether vapour, 
and carbon disulphide have been examined at a series of pressures 
and temperatures by means of a radiomicrometer using a slit of 
O'l mm. It is shown that the absorption bands at low pressure 
are not continuous. The discontinuity is less marked as the 
pressure is increased, so that when the maximum absorption is 
reached the bands are practically continuous. An increase in the 
temperature of carbon monoxide brings about a separation of the 
two maxima of its absorption bands, and also a lateral broadening 
of the bands. The consequences of the experimental results of 
the present and previous work is compared with the requirements 
of the Bjerrum theory of the ultra^red absorption spectra, and 
generally the agreement between theory and experiment is found 
to be satisfactory. E. S. 

Critical Study of Spectral Series. III. Atomic Weight 
and its Import in the Constitution of Spectra. 
MiTCnrxsoN Hicks {Broc. Roy. Soc., 1913. d, 89. 125 — 127. Compare 
A. 1912, ii, 512). — It is shown that there is a definite quantity 
in connexion with each element which is of fundamental import- 
ance in the building up of its spectrum. This quantity is propor- 
tional to the atomic weight, and if w represents the atomic weight 
divided by 100, its value is (90'4725±0 013)m.'^. This quantity is 
termed the oun (wv). The evidence for its existence is based on 
the arc spectra for helium, the elements of the groujis I and II, 
the aluminium sub-group and scandium, also of oxyneii, sulphur, 
and selenium. It is found that the A values which give the 
doublet and triplet separations are all multiples of their respective^ 
ouns, and that the corresponding quantities, which give the satellite 
separations in the D series, are also multiples of the oun. Ue 
F series also shows satellites depending in a similar way on e 
oun. In a large number of cases, lines are related m such a way 
that the differences of their denominators are multiples of the orni. 
and that frequently in place of an expect^ line, which is no 
observed, another occurs related to it in this manner. is s 
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be collaterally displaced. The paper then deals with the consti- 
tution of the D and F series. j j, g 

Ultra-red Absorption Spectra of Some Gases. Wilhelm 
BoMBISTEE (Ber. Dm. phynhd. Ga., 1913, 15, 589-612) -The 
absorption spectra of chlonne, bromine, hydrogen, oxygen, hydro- 
gen chloride hydr^^en bromide, cyanogen, hydrogen cyaiide, 
acetylene, carbon monoxide, and carbon dioxide have been deterl 
Biined m the ultra-red region l/i-22p. It is shown that for the 
elements there are no absorption bands; for the other substances 
the heads pf the absorption bands he at the following points; 
hydrogen chloride (3'40, 3'55J, hydrogen bromide 13-84 4-011 
cyanogen P'79, 3^93], 4p, 13-50, 16 07 ; hydrogen cyanide, 3-04 
[6-95, r22], [13 60, 14 33]; acetylene, 2-52, 3-07, 3 77 [7-39 7-661 
[13-50, 13-95] ; carbon monoxide, 2-35 [4 60, 4-72]; and ’carbon 
dioxide [14-70, IS'OS]; the bracketed values represent double 
bands. The similarity between the spectra of the gases cyanogen 
and acetylene and the dissimilarity between the spectra of cyanogen 
and hydrogen cyanide are remarkable. j p g 


Band Spectrum Attributed to Carbon Monosulphide 
L. 0. Martin (Proc. Ray. Soe., 1913, A, 89, 127— 133).-A 
continuation of the work of Strutt and Fowler (A., 1912, ii, 214), 
It is shown that the arc spectrum of sulphur contains a series of 
ultra-violet bands extending over the range \ 2436—2837, This 
band series is also obtained when a spark discharge is passed 
through carbon disulphide vapour, but not when spark discharges 
are passed through sulphur vapour, or sulphur chloride vapour. 
It -was observed occasionally in the latter case, but the carbon 
hand \ 2478 was also visible, due to a rubber connexion. The new 
series of bands, therefore, depends on the presence of both 
sulphur and carbon, but is unlike the spectra of either element 
alone. The spectrum of the light produced, when carbon mono- 
sulphide is removed from a liquid air cooling mixture, contains 
the same bands in the ultra-violet. J. F. S. 

Nfc-w Band Spectrum Associated -with Helium. W, E Cuktis 
(Proc. Roy. .^oc., 1913, d, 89,146 — 149. Compare this voI,ii, 539). — 
A number of bands were observed in the helium spectrum, the 
chief bands having their heads at .\ 6400, 5732, 4649, and 4626. 
The band 5732 is degraded toward the violet end of the spectrum, 
and the others in the opposite direction. The author's description 
of the spectrum is generally the same as that of Goldstein (Joe. cit.). 
The spectrum is attributed to helium, although it may possibly be 
"due to hydrogen, because hydrogen has always been present in the 
tubes. ' J. F. S. 


Principal and Other Series of Lines in the Hydrogen 
Spectrum. Alfekd Fowler (Ztitfch. miss. Pholochtm., 1913, 12, 
357 — 371). — The principal and sharp series of hydrogen lines are 
observed when a strongly condensed discharge is passed through 

51—2 
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A mixture of hydrogen and helium. Four members of the prin- 
cipal series and three of the { Puppis series were identified. The 
lines of the principal series have a somewhat smaller wave-length 
than that calculated by von Rydberg. The wavelength of the 
first line is AA 4685-98 on the Rowland system, which agrees siifB- 
ciently well with that observed for| the s^e line in the solar 
chromosphere and the stars. A second principal series of hydrogen 
lines was discovered, of which the first line has a wavelength 
AA = 3203-30. The lines in this series converge to the same value 
as the first principal series. The production of the new lines gives 
a further proof of the probability that there is no different kind 
of matter in the stars than that on the earth, and that most of 
the spectra observed in stars can be reproduced in the laboratory. 

J. P. S. 

The Red Lithium Line and the Spectroscopic Determination 
of Atomic Weights. P. Zkeman (Proe. K. Ahad. WtU.ntch. 

1913, 16, 155- 157).— The lithium red line 6708, previously shown 
by Zeeman to be a close doublet, has been further examined, and 
the componente shown to be 0-144 Angstrom unit apart. It is 
shown that the regularities found between the diSorences of the 
frequencies of the pair lines and the squares of the atomic weights 
for the elements sodium, potassium, rubidium, and casium do not 
hold for lithium. J. F. S. 

New Series in the Spark Spectrum of Magnesium. Alfred 
Fowler (Pfoc. Roy. Soc... 1913, d, 89, 133 — 136). — The spark liiiss 
were produced when an arc was passed between magnesium elec- 
trodes in a vacuum. Five new lines were photographed which are 
related to the Ihies A 4481, 3106-5, and 2659-5. The eight lines 
make up two series, E^ and E 2 , and are expressed by the Hicks 
formulae ; 

F,(m) = 49775-81-(109675/(m-k0-996679-|-0-001552/M)5} 
and i'2(m)=49776-30 - {109675/(m + 0-496395 + 0 002884/m)2|. 
The two magnesium spark aeries are similar to the two principal 
series of hydrogen and run nearly parallel with them. J. F. 8 

Additional Triplets and Other Series Lines in the Spectrum 
of Magnesium. Alfred Fowler and W, H. Reveolds {/Voc. Roy. Sue , 
1913, d, 89, 137—145. Compare preceding abstract).— An exam- 
ination of the arc spectrum of magnesium in a vacuum has shown 
eight additional triplets, six of which belong to the diSuse and two 
to the sharp series. Four additional lines belonging to the 
Rydberg series have been photographed, and it is shown that even 
a four constant formula does not accurately represent this senes. 
Four strong solar lines of hitherto unknown origin have 
identified with lines of the Rydberg aeries, namely, X=41 ^ : 
4057-67, 3986-90, and 3938 55. A previously unknown ine, 
A = 4354 - 53 , may be united in a series with the known lines 
A 6711-31 and 4730-21 having the same limit as the Rydberg series. 
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This series is probably of the sharp type. Several previously known 
hues have been remeasured, and improved values obtained 

J. F. S. 

Seriesin toe Lines of Mercury Spectrum. Johannes Stake 
(i,«. Phy^k, 1913, [ivj 42 238-240).-P„lem.eal. Repl> to 

;\ 2536'72 Wu A. 4078 05 in tli6 s&me senes. J F S 

Reflection Spectra of Compounds of Neodymium. Paul 

Jove (JrcA. iSbi. pAys. tioA, 1913, [iv], 36, 41 — 68, 113 138). The 

reflexion spectra of a number of ueodyniium compounds haw been 
photograph^ and Jhe substance measured include 

three hydrat^ ; Nd5,03,3H20, 2Nd203,3H,0, Nd203,H20, the oxide, 
sulphide, sulphate, chloride, bromide, carbonate, oxalate and 
nitrate. The absorption spectra of solutions of the nitrate and 
chloride are also described. A full list of the absorption bands 
measured is given, and the relationships between the varioua bands 
are discussed. 


The Radiations from Nitrogen. Maukice Hamv (CumpU rend., 
1913, 157, 253— 257).— An extension of the work of Fabry and 
Buisson (compare J. Physique, 1912, June) to the spectra of hands, 
and in particular to those which do not appear to be sensitive to a 
magnetic field, the example chosen being those obtained from 
nitrogen and lying between A 440 and A 410. The method of 
measurement has Steady been described {ibid., 1906, 189). The 
results show that the optical width of the radiations composing 
the refrangible bands of the positive spectrum of nitrogen obey 
the same law as that of the rays of the line spectra, a law which is 
independent of the theories relying on the generation of the 
luminous vibrations. W, (}_ 


Speotroacopio Investigations in Connexion with the 
Active Modification of Nitrogen. III. Spectra Developed 
by the Tetrachlorides of Silicon and Titanium. Wilfred Jevons 
{Proc. Roy. Soc., 1913, A, 89, 187 — 193. Compare Fowler and Strutt, 
A., 1911, ii, 482, 678 j 1912, ii, 214). — The author has introduced 
the vapours of silicon tetrachloride and titanium tetrachloride into 
the after-glow of active nitrogen, and examined the spectra. In 
the former case a number of bands between A 3800 and 4950 have 
been observed; these are attributed to a nitride of silicon, whilst in 
the latter case there is no evidence of a nitride of titanium. The 
new silicon nitride bands degrade towards the red, and show intense 
‘minima near the heads, corresponding with the modifications of the 
cyanogen after-glow bands. J. F. S. 

Arc and Spark Lines of Oxygen in Canal Rays. Johannes 
Staek^G. Wendt, and H. Kirschbauh {Physikal. Zeiiseh., 1913, 14, 
1(0 u9), — The spectra of oxygen in helium and oxygen canal 
rays have been measured. It is shown that increasing the cathode 
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potential fall from 3200 volts to 16,000 volte causes an increase i 
the intensity of all lines of oxygen in oxygen canal rays. It is also 
shown that there are two series of oxygen spark lines characterised 
as sharp and unsharp lines. Two arc spertra are also observed 
and it is shown that the carriers of the lines of the first spectrum 
are*positive univalent oxygen molecules. J- P g 

Series Lines of Oxygen in Canal Rays. Johannes Stahv 
{PhysikcU. Zeitsdi., 1913, 14, 779— 780).— Polemical. A further 
criticism of Wilsar’s work (this vol., ii, l72, 359; see also gtarV 
this vol., ii, 172). J. P. g ’ 

Band Spectrum of Silicon Tetrafiuoride. C. Poblezza (Gajjeito 
1913, 43, ii, 124 — 128). — ^The author has re-investigated this 
spectrum, already measured by Dufour, and the new measurements 
are recorded in the present paper. Three new lines (wave-lenvtln 
4616'67, 4609’61, 4605‘25) have been observed. The measurements 
refer to the spectrum of undecomposed silicon tetrafiuoride whidi 
is obtained when no condenser is employed. If the intensity of 
the discharge is increased by the use of condensers, however a 
lino spectrum is obtained due to silicon and fluotiiie; this has 
already been described (A., 1912, ii, 876). R. v. S, 

The Origin of Some Croups of Bands in the Spark Spectrum 
of Salts of Strontium. S. Pieskowski {SuU. Acad. Roy. Btly., 
1913, 607 — 613). — The spark spectrum of strontium chloride is 
measured, both in air and in hydrogen. The spark is produced 
by a coil fed with a current of 20—25 amperes at 110 volts, using s 
Wehnelt interrupter making 350—400 breaks per second. The 
spark in this way is 0'7 cm. long- It is shown that the bands at 
,\4383, 4565, 4545, 4524, 4421, 4401, 4340, 4305, and 4281 are due 
to the oxide. J. F. S. 

Arc Spectrum of Tellurium. Horace Scudder Uhlee ami 
B. A. Patterson J. Sci., 1913, [iv], 36, 135 — 140),— Tlie art 
spectrum of pure tellurium has been determined, using gratings of 
1 metre radius of curvature and 18159 lines in 4 6 cm. and 6'55 
metres radius of curvature and 6905 lines per cm. Fifteen lines 
have been measured lying between 3175T30ii and 2081’8i| 
measured on the international scale. The line 3175T30 is shown 
to be distinct from the tin line 3175'044, and the line 2769 653 
distinct from the antimony line 2769 939 by mixing tellurium with 
tin and antimony respectively, and photographing the spectrum 
of the mixtures when the two lines in each case are obtained. The 
arc was produced in an atmosphere of carbon dioxide belwces 
telluriiun electrodes for the earlier measurements, and later by 
placing pieces of tellurium on the lower carbon pole of a carbon 
arc. J- 

AbsorptionTSpectrum' of Aqueous Vapour. Eta toh Babb 
(Btr. Dtut. Pht/tihal. Get., 1913, 16, 731-737), -The bands at 
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5 9,. and 6-5,. have been re-meaaured, and from the measurements 
it, 16 shown that bott parte of the hands are made up of a number 
„f separate nnea. The rotaUon wavelengths calculated from these 
lines coincide mth thc^ found by Eubens in the region of the 
residual rays It is shown that the bands 5-9 u and 6-5a are 
probably to be regarded as Bjerrum double bands. J. p. 

Inflexion Point in the Absorption Boundary Curve; Long 
Wave-length Absorption ^nds of Acetone. Johannes Stak 
(Avsitei. ZtUtch, \m, 14, 845-847).-The conditions under 
which a point of inflexion can occur in an absorption spectrum 
curve are considered, and it is shown -that a point of ikexion 
ill one branch of a band of an absorption boundary curve or an 
absorption index-wave-length curve is an indication of the presence 
of a less intense band in the same wave-length region as the first 
band. The absorption curve of acetone is then considered, and 
since this shows a point of inflexion (Bielecki and Henri, Physikal. 
Uitsch., 1913, 14, 516; see this vol., ii, 363), it is concluded that 
acetone, in addition to the known short wave-length bands, has a 
still less intensive long wave-length ultra-violet hand ’ above 


A 330 p/i. 


J. F. S. 


The Presence of Absorption Bands in the Ultra violet 
Spectrum of Some Abnormal Alcohols of the Patty Series, 
Gustave Massol and A, Faucon {Co>npt nnd., 1913, 157, 386—388)! 
—A study of the ultra-violet absorption spectra of some normal, 
primary, secondary, and tertiary alcohols, and also of three 
abnormal primary alcohols. All the alcohols exhibit a progres- 
sive absorption for radiations of short wave-length. The secondary 
alcohols are slightly more transparent than the normal primary 
alcohols with the same carbon content, whilst the tertiary alcohols 
are markedly more transparent. The three abnormal primary 
alcohols studied showed two absorption bands, the one from 
A = 2500 to 2700, and the other from ,\3060 to 3150. These bands 
are special to the alcohols, and cannot be found either with the 
fundamental hydrocarbon, with the other alcohols, or with the 
corresponding alkyl haloids. The corresponding aldehydes present 
one single broad band coming between the two hands of the 
alcohols. W. G. 


Quantitative Study of the Absorption of the Ultra-violet 
Bays by Some Aoids of the Ethylene Series. Jean Bielecki 
aod Victor Henri (Compt. rend., 1913, 157,372-375).— The authors 
have determined the absolute values of the absorption of the ultra- 
violet rays for a number of acids containing an ethylene linking, 
and from a comparison with the corresponding saturated acids 
have determined the influence of such a linking, and also of its 
position with respect to the carboxyl group. 

The ethylene linking in acids produces a rise in the absorption, 
the increase being greater the nearer tie linking is to the carboxyl 
group. In the case of geometrical stereoisomerides, the cis-isoraeride 
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absorbs less than the trans. The influence of the ethylene linking 
cannot be expressed in the form of an additive constant, but as a 
factor according to the following law: For a substance of formuij 
ABC . . the molecular constant of absorption s is equal to a 
product, ■€ = (a6c . . •) (o6 . • •)> where a, &, c, . . . are factors 
corresponding with the different mjolecular groups A, B, C . 
and* o, . are factors which indicate the effect of the linking, 

configuration, and reciprocal positions of the groups. These results 
are home out by a similar study of the alcohols. W. G. 

Absorption Spectra of the Red Dyes Sanctioned for Use in 
Confectionary. Gustave Massol and A. Fadcob (Btdl. Soc. ehim., 
1913, [iv], 13, 803—807. Compare this vol., ii, 264, 542, 742).- 
The method of investigation used is that previously described. The 
spectra of eight dyes have been studied. Those derived from 
naphthaleneazonaphthol (Bordeaux B., crystal-ponceau, Bordeaux 
S, new coccine, fast red) and those from xyleneazouaphthol 
(ponceau RE, scarlet R) show similar spectra, both m the visible 
and invisible portions, yielding a broad band which extends fion 
the yellow to the violet for small thicknesses, and covers the whole 
of the latter in the case of layers of 30 to 50 mm. They are very 
absorbent for the ultra-violet. 

Acid magenta, on the other hand, is very transparent to the 
violet rays, and gives a band covering the green and blue which, 
for short layers (8 to 18 mm.), separates into two distinct baadj. 
Unlike the other reds, acid magenta is very transparent to the 
invisible rays of wave-length greater than 320—330 ; for layers of 
10 mm. the spectra show a sharp alteration in the absorption 
between X = 270 and A = 300. 

A short summary of the results of this series’ of investigations 
is also given. 

Bmisaion of Series Lines by Csnftl Rays, Johannes Stabk 
{Ann. Physik, 1913, [iv], 42, 163— 180).— The intensity of the series 
lines is brought about by the collision of canal ray particles with 
the non-luminous atoms, the canal ray particle passing through 
their periphery and bringing about an ionisation. The relationship 
of the intensity of the higher valence lines to that of the univalent 
lines increases with increasing velocity of the light of the csnsl 
rays. Helium-canal rays tend to produce low valence lines of other 
elements. It is shown to be probable that the collision of heavy 
canal-ray particles on aluminium atoms occasions changes of both 
light energy and kinetic energy. The canal rays of heavy elements 
allow helium atoms, which lay in their path, to pass through tbeir 
outside layer without any marked change in their kinetic energy. 

J, F. S. 


Fluorescence of the Elemente of the Sixth Group of the 
Periodic System. Sulphur, Selenium, and TeUU;rium Vapoum 
Walter Steobino {Physikal. Zeiitch., 1913, 14, 887 893). 
tour elements of the sixth group of the periodic system show a 
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marked fluorescence in the gaseous condition. The fluorescence 
moves from regions of short wavelength to regions of lon«““ 
length with increase of atomic weight For a., ^ • 

Uibit^ below A 2000 L ; for aulphnr bSn\2MoTar.fl 
,3200 A. ; for selemum, from A300oi intott 
for tollunum m the refrangible part of the visibto r*Si 
A definite density and temperature is necessary for production of 
fluorescence; for example, in the case of sulphur vanour a tem^rc 
of 400^^0 is necessary. The fluorescLce JpS Le SC 
tmuous, and show more or less feeble groups of lines which have 
the appearance of bands. The fluorescence is greatly weakened by 
mixing the vapours with other gases or vapours. J F S ^ 

Phosphorescence of Mercury Vapour after Removal of the 

Exciting Light. F. S. Phillips {Proe. Roy. Soc., 1913, A, 89 
39_44) -Th6 phosphorescence of mercury vapour has been 
observed by directing a beam of light A=2536 from a water-cooled 
quartz mercury lamp on to an exhausted quartz tube, in which a 
stream of mercury vapour is produced by distilling mercurv from 
one limb into the other. The mercury fluoresces at low pressures 
and persists after the vapour has passed the exciting beam of light’ 
The fluorescence of the vapours of iodine, anthraoence, and retene 
was examined by the same method, but with negative results. 

J. f’. S. 


Rotatory Power of Some Organic Complexes of Molybdio 
Acid. Aebioo Mazzdcchelli, C. Ranucci and A, Sabatini (GoszeMo 
1913, 43, ii, 26 — 59. Compare Mazzucchelli, A., 1911, i iQ- 
Mazzucchelli and Borghi, A., 1911, i, 11).— From the ’authors’ 
measurements with solutions of mixtures of tartaric and molyhdic 
acids, as well as from those of Rosenheim and Itzig (A., 1900, i, 
135, 272), it appears that the rotatory power of the organic a’cid 
in presence of any given quantity of molyhdic acid is not absolutely 
fixed, but varies within limits which exceed those of experimental 
error. It is suggested that the solutions may present a case of 
false equilibrium. 

The rotatory power of solutions containing molyhdic acid, 
tartaric acid, and a third indifferent, inactive acid (acetic acid, 

E rochloric acid), is not seriously affected by the presence of the 
-named, so that ^larimetric measurements may be used to 
letennine the partiwSn of molyhdic acid in a solution between 
artaric acid and any other acid capable of forming molyhdic 
omplexes but inactive. 

The difference between the white and yellow molyhdic acids in 
egard to tartaric acid, confirmed in the previous paper {he. cit.), 
as since been found not to exist ; where the differences are not 
ceidental they may be referred to the methyl alcohol present. The 
■me similarity of behaviour towards tartaric acid was also 
iserved in the case of molyhdic acid frota other sources (by acidifi- 
dion of ammonium paramolybdate "Merck,” acid ammonium 
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molybdate. 3(NH,)20.8MoOs,4H20. and potassium trimolybdate, 

"^pTrto^Lasurements of the rotatory power of solutions cm- 
tainine tartaric acid and various molybdates of sodium and 
potassium show that the rotatory power depends only on the 
relative proportions of the constitueite, and not on tte order of 
addition or on the nature of the molybdate added (compare 
loc. cit.). Hence if a solution of an alkaline tartrate does not 
dissolve more than an equimolecular quantity of molybdic acid, 
this is due only to the slowness of the heterogeneous reaction 
Towards malic acid the white and yellow molybdic acids behave 
alike • in both cases indications of the existence of two compounds, 
C.HsOj.MoOo and C.HoOs.SMoO, are found. . . 

The white and yellow molybdic acids behave similarly towards 
quinic acid. The rotatory power of the solutions is altered by 
addition of ethyl alcohol, as well as by that of methyl alcohol, and 
the rotatory power is also considerably affected by changes of 

concentration. . , 

Measurements of the rotatory power of “iftures of molybdic 
and tartaric acids to -which hydrogen peroxide had been added 
showed the existence of two peracids, C,HeOo,MoO,,H.,0, 
and C,H.O«,2 Mo 03,HA- There may be also compounds in the 
proportmns 1 ;2 12, 1 ;3 ;2, and 1 13:3, or the values observed at 
these concentrations may be due to dissociation of the compound 
1 * 2 ‘ 1 In ^ny cas6, compounds ot bcr tusn these do not exist 
fcompare Mazzucchelli and Borghi, loc. eit.). When the ratio 
MoOaiHA exceeds 1:2, the rotatory power diminishes consider- 

*^The rotate-rv power of mixtures of malic acid, molybdic acid, and 
hvdrogen peroxide does not change appreciably on keeping; the 
vLies obtained are not much influenced by temperature, hut vary 
considerably with the total concentration of the solution. The 
addition of the peroxide diminishes the rotatory wh>cl. 

becomes negative when the concentration reaches M0O3, 211,0,, 
The addition of peroxide to solutions of quinic acid and molybdic 
acid also causes a diminution of rotatory power. R. V. S, 

The Photochemical Equivalent- Edward C. C. Baly ( Wi/nW, 
f'niscA 1913 14 893— 8!t6).— The theory of electric fields fiirroucd- 
ing molecules is developed by the author, and 
evidence is advanced to show the addition of a molecule of an an 
to a base to form an additive compound before the formation of a 
salt takes place. These actions are studied spectroscopically m to 
case of p-Linobenzaldehyde and hydroclilonc acid, in the 
sulphonation of quinol dimethyl ether (compare Baly Ri e, 
1912 101 , 1475). It is shown that expenments of p” , 
Wurmser (this vol., ii. 369) give values for the of gt 

absorbed by the photochemical reactions they 
are too small, and it is suggested in ^^rsolvent. 

that a portion of the necessary energy is denved from theso^ ^ 
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Theory of Photochemkal Reaction Velocity. Max Bom^xin 
(Btr.M.phy^ 6i,, 1913 15, 690-704)._A theoretical paper 
in which an hypothrais of the mechanism of photochemical reac- 
tions is put forward and examined in connexion with a large 
number of published photochemical changes. It is assumed at tL 
outset that every photochemical reaction is a photoelectrical Aange 
in which a molecule is divided, with absorption of light energy, 
into an electron and a positive residue with a free valency. Both 
parts are then capable of reaction; the positive residues react either 
with one another or with other molecules, the electrons by com- 
bining with other molecules and rendering them capable of 
reaction. This leads to reactions of two kinds, primary light 
reactions occurring between the positive residue and other mole- 
cules, and seconds^ light reactions between molecules wliich have 
been rendered active by combining with an electron. Both types 
of reactions are developed in the paper. J F S 

Influence of Oxygen on the Selective Photo-effect of 
Potassium EoBEaT PoHL and P. Psinosheim (Btr. Dmt. phytihU. 
Gei., 1913, 15, 6..5— 636).— When potassium i.s brouglit into contact 
with oxygen at low pressure a dark-coloured surface layer is formed 
which consists of a solution of colloidal potassium in a compound of 
potassium and oxygen. This mixture is strongly photoelectrically 
active, so much so that in the violet end of the spectrum a yield of 
240 X 10-^ coulomb per light calorie is observed. The maximum of 
this selective activity is displaced 7% from that of pure potassium 
ill the direction of smaller wave-length, from /\=436/iu to 
,\ = 405 pp. At the same time, there is a large increase in the 
electron emission b?low \ = 280pp, which is to be regarded as the 
normal photo-effect of potassium oxide. J. F S 


The Bole of Uranium Salts as Photochemical Catalysts. 
Daniel Beuthelot and Henry Gaudecuon {Compt. mid.. 1913, 157 , 
333— 335).— A continuation of experiments on the behaviour of 
uranium salts as photochemical catalysts (compare A., 1911, ii, 
170). Apart from salts of uranium, neither the fluorescent nor 
radioactive substances, experimented with, accelerated photochemi- 
cal reactions. The accelerating influence of the uranium salts is 
limited to a special class of reactions, namely, the decomposition of 
open-chain acids, especially dibasic or complex acids. These are 
reactions which occur spontaneously in ultra-violet light, and, 
under the influence of the catalyst, they take place in visible light. 
The catalyst thus lowers the vibration frequency of the photo- 
chemical reaction, in the same way as an ordinary catalyst lowers 
the temperature of a chemical reaction. W. G. 


Negative Photocatalyeis of Hydrogen Peroxide. Victor 
Henei and Erne Wurhber (Compt rend., 191,3, 157 , 284—287). — 
The addition of traces of numerous different substances to hydrogen 
peroxide renders it stable towards ultra-violet rays, alkalis being 
more active than acids in this respect. The authors suggest that. 
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iu many of the casea of catalyai* b^wmetits and colloidal metals 
the action of poisons is on the subtooes undergoing transforma’ 
tion, and not on the cataljst itaelfi Further, that the action of 
certain ferments is quite comparable to that of the ultra-violet 
rajs. W. G. 

Absorption of Ultrarviolet Rays by Soine Mineral Colouring 
Matters in Aqueous Solution. Qostavk Massol and A. Favcon 
(Campt. rend., Ial3, 157, 332—333. Compare tbia vol., ii, 742 )._a 
study of the absorption of the ultra-violet rays by aqueous solutions 
of such substances as potassium ferrocyanide, gold chloride, copper 
sulphate, &o. These colouring matters exhibit various powers of 
absorbing ultra-violet rays, and are far less powerful than synthetic 
organic dyes, although qualitatively the absorption is of the same 
order, and in the case of band spectra, broad absorption bands 
occur’ in the same regions of the spectrum, these depending on the 
colour, and not on the chemical constitution of the substance. 

* TT7 r\ 


Rays of Positive Electricity. Sia J oskph J . Thomson {Proc. Koy. 
Soe. 1913, A, 89, 1—20).— The Bakerian Lecture. The properties 

of positive’ rays are consider6d,together with the author’s method of 
examination by subjecting them to electric and magnetic fields. 
The use of this method of investigation is considered, and its appli- 
cation to the analysis of the gases in excited tubes. The author 
shows that the heavier constituents of the atmosphere probably 
contain a gas of atomic weight about 22, and that neon is probably 
a mixture of two gases of atomic weights respectively about 20 and 
22. The production of a gas of atomic weight 3 . (Xj) is considered; 
this gas is produced along with helium when metals and salts are 
bombarded by cathode rays, and the production of the gas is not 
diminished when the salts are dissolved in water or alcohol, evapor- 
ated to dryness, and then bombarded. The possible nature of the 
gas X, is considered. It is shown that it may be stored over 
mercury for weeks ; it may be heated in a quarts tube to a red heat 
without change ; sparking with oxygen and heating with phosphorus 
have no action on the gas, and it does not combine when heated 
with sodium vapour. On the other hand, it combines with 
mercury vapour when an electric discharge is sent through the 
mixture, and it combines to some extent with red hot copper. In 
a note added to the paper the author shows that there is a genuine 
production of helium and Xj apart from liberation of absorbed 
U when salts of the alkali and alkaline-earth metels are bom- 
barded. This is regarded as remarkable, since potassium has been 
already shown to he radioactive. In the case of potassium iodide 
evidence was obtained of the existence of a gas of atomic weight 
which represents the difference between the atomic 
potassium and helium. 

ColUeions Between Qaa Moleonlea »“d ®low Moving 
Electrons. II. J. Fbanck 4nd Gustavk Hsbtz (Rw. 

Gts., 1913, 15, 613—620. Compere this vol.,ii, 648 ).— The conclusio 



H (-as molecules are more elastic the smaller the deeWJtt , 
nhe gas molecule, is confirmed. It is shown for the gam AWOID, 
f drogen, and oxygen that the energy necessary for ionuation is 
not obtained by the electrons on a single free path. In the case 
of helium the ionisation energy can be obtained during any niftnber 
of collisions; in the case of hydrt^en the number is limited by the 
energy lose at the collision, and in oxygen it is still smaller, since 
the strong electron^ative character of oxygen conditions markedly 
inelastic collisions between electrons and molecules. J. F. S 

Eadium Content of Certain Varieties of Mud Ebxst 
Hesdkik BCchnkr (Ciem Wakblad, 1913, 10, 748— 751) —The 
presence of radium m sulphate has been detected in samples of 
blue and brown mud from Rockanje. ^ J W 
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Determination of the Strength of Radium Preparations. 
Willem P. Jorissbm {fikeni. WeekUad, 1913, 10, 710— 711)— A 
description of an application of Rutherford’s method to the valua- 
tion of a radium preparation accidentally contaminated with 
foreign material. ^ j 


Complex Nature of Radio-actinium and the Position of 
Actinium in the Periodic System. Otto Hahn and Lise Meitnee 
{Phyiikal. ZtUteh., 1913, 14, 752-758).-By means of determinations 
on the change of the o- and E-ray activity of actinium which had 
been freed from radio-actinium-I the authors are unable to find 
any evidence of the existence of an intermediate product between 
radioactinium and actinium-J. Such a substance, radio-actinium-2, 
is stated to exist by Chadwick and Russell (this vol., ii, 274), and 
to have^ a half-life of thirteen hours. The position of actinium in 
the peri(^ic system and in uranium series is discussed. It is held 
that actinium is tervalent, and is derived from a (juinquevalent 
parent substance which emits a-rays. The following scheme is put 
forward to indicate the position of actinium in the uranium 
family ; 

6 4 /Ur. Aj — Ur. Ii — lo. — Ka 

Ur.I-Ur.JT./ • s * % 

“ ^Act I — > Act. II -Radio-ict.— Act. J. 

« W a, ^ a 

J. F. S. 


Uranium-X,. Otto Hahn and Lise Meitnee {Phyeikal Ztitich., 
1913, 14, 75S — 759), — A method of isolation of uranium-Zg is 
given. Uranium-X in separated from urauium by means of 
ammonium carbonate. The uranium-X is dissolved in fairly strong 
acid, and filtered through a filter paper on which tantalum pent- 
had previously been filtered. In this way the uraniiun-Xj 
IS held back and fre^ from all but abiiut 1% of uranium-X,. From 
Measurements of the activity of the tantalum pentoxide the half- 
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life of uranium-Jj is determined as 117 minutes. Uramum-.t^ is 
shown to have properties homologous to those of tantalum, and its 
penetrating |8-rays are identical with those of the undivided 
nranium-if. There is no evidence to show whether uranium- J, ij 
the origin of the slow jS-rays found in the original uranium- JS. " Jt 
is heM that uranium-X^ is a direct prbduct of uranium- Xj, 

J. F. S. 

Liquid Helium. II. The Electricad Resistance of Pm-g 
Metals, etc. VII. The Potential Difference Necessary 
for the Electric Current Through Mercury Below 
H. Kaumehunoh Osnks (Proc. K. Akad. Weiensch. Amstttdum 
1913, 16 , 113 — 124. Compare this vol., ii, 748). — A theoretical 
paper, in which the local heating and consequent resistance changes 
of a thread of mercury at temperatures below 4'19°X. are discussed 
It is shown that a different crystalline form of the solid mercury is 
not sufficient to account for the increased resistance at 3’65° K, 
These superconducting points cannot be accounted for on the 
Wiedemann and Franz or the Lorenz relationships. An electronic 
theory is put forward and discussed. J. F. g. 

Electrical Conductivity of Concentrated Aqueous Solutions. 
Alexamdee N. Sachanov {Zeitach. EUklnchtm., 1913, 19, 688—569), 
— The conductivities of concentrated solutions of silver nitrate, 
hthium chloride, and lithium chlorate have been measured. The 
viscosities of the same solutions have also been determined, and the 
conductivity values corrected for the change in viscosity by means 
of the formula I = in which L is the corrected conduc- 

tivity, \ the measured conductivity, ijj the viscosity of the solvent, 
and I) that of the solution; m is a constant with a value approxi- 
mating to unity. It is shown in this way that the conductivitv 
of concentrated solutions is abnormal, inasmuch as the molecular 
conductivity increases with increasing concentration. The values 
of Kohlrausch for ammonium nitrate, potassium bromide, and 
potassium iodide have been treated in the same way, and these 
salts are also shown to be abnormal. J. p, g. 

EUeotrioal Conductivity of Alloys of Copper and Tin. 
Nikolai A . Puschir and A. V. Baskov {J. Kuss. Pln/n Chm. doc, 
1913, 45 , 746 — 752). — The curves showing the variation of (1) the 
specific resistance, and (2) its temperature-coefficient with the com- 
position of copper-tin alloys consist each of six brandies, corre- 
sponding with the following ranges of composition (atom. % of 
tin) ; 0—7, 7—20, 20—25, 25^0, 40—50, 50—100. The resist- 
ance curve shows a minimum and the temperature-coefficient curve 
a maximum at 25 atom. % of tin, the magnitude of the coefficient 
being similar to the values obtained for pure metals; these results 
indicate the existence of a definite chemical compound, CUjSn, and 
are in agreement with those' of thermal analysis, etc. 

The low value of the temDerature-coefficient corresponding witl 
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the composition Cu*Sn indicates the formation, not of a definite 
compound, but of a solid solution. 

Whilst the addition of tin to copper causes a very rapid increase 
in the resistance, copper produces but little change in the resistance 
of tin. X. H. P. 

Experimental Determination of a Dropping Electrode 
Potential m Water Alcohol Mixtures. H. Keubkeich (ZtUsch, 
Zlektroch&m.t 1913, 19, 622 636). — The author has determined the 
potential of a dropping electrode in aqueous and aqueous-alcoholic 
solutions of potassium nitrate. The values obtained are compared 
with those deduced from the electro-capillarity curve for the same 
solutions, and it is shown that they are generally in good agree- 
ment. Measurements were also made to show the dependence of 
the potential on the mercurous ion concentration in the same 
solutions. It is shown in this connexion that the agreement is 
itiucli better in the aqueous-alcoholic solutions than in the aqueous 
solutions. Very full details are given of the apparatus employed 
and of the precautions which must be observed to obtain repro- 
ducible and correct measurements. j. p. g. 

Influence of Pressure on the £.M.F. of the Lead 
Accumulator. Ernst Cohhn and G. be Bruin {Pnc. K. Alcad. 
Wdmsch. Amsterdam, 1913, 16, 161— 164).— The paper deals with 
the experimental determination of the relationship between the 
iufluence of pressure on the F.M.F. of a galvanic cell and the 
volume changes which occur when the quantity of electricity de 
passes through it. This is represented by the equation : 

-{dEjdj>)r, = {dvlde),„ 

where E is the'P.Jf.P. of the cell, p the pressure, and dv the change 
of volume. This change can be calculated if the specific volume 
of the system before and after the passage of the current ds is 
known, or it can be determined experinieiitally. The authors fitted 
two perforated lead electrodes in a dilatometer filled with dilute 
sulphuric acid, and after forming the electrodes the apparatus was 
placed in series with two silver voltameters, a milliammeter, and a 
resistance. The temperature was kept at 15 00°±0-005, ’ and a 
current passed for twenty hours. The silver deposited was weighed, 
and the volume change determintd from a graduated capillary 
tube, into which the liquid of the dilatometer was forced. In this 
way from three experiments it is found that the volume increase is 
3 67 c.c. per gram-equivalent. Calculating from the change in the 
specific volume the value 3'54 c.c. was obtained. J. F. S. 

Tantalum as a Cathode Material. G. OsTennELD (Zextsch. 
alfkirochtm.. 1913, 19, 585 — 587). — Kxi‘*'rinipnts have bveu mad*' 
with tantalum with the object of testing its suitability as a 
cathode. It is shown that in a 2A'-sulphuric acid solution the 
ocervoltage is 1T4 volts. It is also shown that as a reducing 
electrode in the case of benzophenone, Caffeine, and nitrobenzene, it 
gives exceedingly poor yields. It is also shown to absorb hydrogen 
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and at the same time to lose its elastic properties and become 
crystalline and brittle. A series of discharge potential measure 
ments made in 2iV'-sulphuric acid are recorded. It is thus shown 
that tantalum can have but a very restricted use as a cathode 
material. J. F. S. 

Blectrolytio Valve Action of Metdls. W. Winteb {Pht/sikal. 
Zeitseh., 1913, 14, 823— 828).— It has been shown by Schultze (A., 
1907, ii, 842; 1908, ii, 350, 560, 658; 1909, ii, 371; 1911, ii, 365 ; 
1912, ii, 126, 529) that many metals in addition to aluminium 
exhibit a valve action on the alternating current. It hM been sug- 
gested that the valve action is brought about by an active layer on 
the electrode, which of itself is non-conducting. The cupent is con- 
veyed by a series of pores filled with electrolyte, except in the imme- 
diate neighbourhood of the electrode, where a thin gas layer exists, 
and consequently the current can only be conveyed in the direction 
of the metal. The author has tested this explanation by binding, 
sheets of several metals on the outside of a porous pot filled with 
an electrolyte in which a carbon electrode was placed. It is shown 
that in potassium hydroxide solution under these conditions the 
metals magnesium, aluminium, zinc, cadmium, iron, cobalt, nickel, 
lead, tin, antimony, bismuth, copper, silver,^ platinum, gold, and 
chromium show a strong anodic valve action, whilst in dilute 
sulphuric acid all except the last three show the same action. 
Hydrochloric acid and nitric acid show a very slight valve action 
in some cases, but generally there is no valve action under the 
experimental conditions. An amalgamated gold electrode in dilute 
sulphuric acid showed the valve action. The cause of the action is 
considered, and it is shown that electrolytic and \Vehnelt effects 
do not explain the phenomenon. It is considered likely that the 
metals under investigation form layers which in ordinary circum- 
stances would be dissolved and removed from the surface of the 
electrode. • 

Partition of Electrolytes between Water and a Second 
Solvent. Nilratan Dear and AswiNi Kumab Datta (Mick. 
EUktrochtm., 1913, 19, 583— 585).— The authors have determined the 
partition of lithium chloride and cadmium iodide between water 
and amyl alcohol, and the latter salt between ether and water. 
The object of the investigation was to determine from the results 
the degree of dissociation of the dissolved salts. The results, how- 
ever, show that the method is unsuitable for such determinations; 
the values obtained in this way differ as much as 58% from those 
obtained from conductivity determinations. J. F. k.. 

The Dissociation of Good Electrolytes and the Law of Mass 
Action. Paul Th. Mulleb and K. Komanx {Compl. renrf., 191i, 
157, 400—403. Compare this vol., ii, 679).— A theoretical discus- 
sion of results obtained and previously given (compare he. (i<-) i" 
support of their view that- the resulte must be due to the ac 
that the base and acid generators of a good electrolyte themseie 



QENEKAL AND 'PHlfSICAL CHBMI8TEY. ii. 

follow the law of action and poaaess ions the hydration of 
which IS constant at dilutions above 1 gram-molecule in 100 litres 
of water. ^ 

Formation of Sotom Hypochlorite with Cooled Anodes. 

PiDL fl. Pkaushitz (Zeitieh. Zleklrociiem., 1913 19 676 680V. A 

cooled platinum anode has been used in the preparation of hypo- 

Ti’ . “ ‘‘ Sii'-sodium chloride soluto 

at 20“ electrolyte ^peratnre, an improved hypochlorite concen- 
tration om he obtained if a ^mewhat higher anode current 
density (7.) 18 employed. Without cooling, the highest value 
obtainable is 41 6 grama of bleaching chlorine per litre whilst 
if the anode temperature le maintained at 15“ the value rises to 
90 grams per litre and at 3—4“ to 100 grams per litre, in the 
above c^ being 1-25 amperes per sq. cm. The current efficiency 
at the beginning of the process is high, but afterwards falls off 
somewhat. Gradual raising of the temperature of the water 
flowing through the anode showed that with the electrolyte at 
20-25“ and Ca =1-26 amperes per sq. cm., the temperature of the 
anode must have been about 40°. Cooling the anode to 20“ and 
raising the temperature of the electrolyte (dA-NaCl) to 48“ gave a 
maximum yield of 70 grams of bleaching chlorine per litre mth a 
termiual potential reduced 20%, and a current efficiency of over 
50%. In a A-sodium chloride solution, cooling the anode is without 
influence. At smaller values of C^, for example, 047 ampere per 
sq. cm. in 5A-sodium chloride solution and with the anode at 12° 
an increase in concentration from 39-7 to 494 grams of bleaching 
chlorine per litre is obtained. Platinising of the anode and cooling 
gives at (7.,= 047 ampere per sq. cm. an increase of from 47 to 
60 grams of bleaching chlorine per litre. The current efficiency 
is in this case as high as in the case w’here Turkey-red oil and 
chromate are used with platinised electrodes (Prausuitz this vol 
“■ '‘3)- J. F. S. 


Departures From the Curie Law in Connexion with the 
Zero Energy Point E. Oostkbhuis (Phytikd. ZtiuA., 1913, 14, 
862— 866).— Instances are quoted to show that a large number of 
substances do not obey the Curie law, x7’= constant, for at low 
temperatures the value decreases.- This divergence is discussed, 
and it is shown that the three types of divergence from the Curie 
law can be united under the theory of a zero rotational energy 
point. The zero energy point is shown to be a reality by tie 
course of the specific heat of hydrogen at low temperatures 
(hiusteni and Stern). The theory of free electrons in metals is 
explained by the theory of quanto, using the conception of a zero 
energy point. j_ ji_ g_ 

Present State of the Temperature Scale. George Kimball 
JiuMEss (/. GAim. pAy»., 1913, 11 . 529-542). -Some uncertainty 
attaches to the corrections to be applied to the readings of the gas 
ermcmeter to convert them to atoolute thermodynamic tempera- 
VOL. CIV. ii. ■ sq 
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tures, bufc helium and hydrogen between -60° and + 75° depart 
so little from perfect gases that the correction in constant volu®,, 
thermometers is less than 0'001°. 

The usual secondary standards are mercury in glass or quartz 
up to 755° and toluene or pentane in glass for low temperatures 
The headings depend on the kind of glass and its previous historyl 
The platinum resistance thermometer from 200° to 1000° is very 
exact, and the constant in Callendar’s formula for the particular 
piece of platinum may be determined) by measurements at 0°, loflo 
and 32'383° (transition point of sodium sulphate), or 444‘6° + 0 1° 
(boiling point of sulphur). The error at 1100° is less than 2“ 
With the platinum resistance thermometer 0'0001° is appreciablj 
at +25°. 

The platinum-rhodioplatinum thermo-junction is of inferior 
accuracy, necessitating rather large corrections, and being subject 
to unknown errors due to lack of homogeneity in the wires. 

The author gives a list of twenty-four boiling, fusing, and trans- 
formation points ranging from — 252'7° to +3000°, which are 
available as fixed points in thermometry, noting the degree of 
approximation of each. 

The International Bnreau of Weights and Measures has now a 
scale of temperatmes from 0° to + 100° with a maximum error ol 
0'002°. Outside of these limits there is no general agreement as 
to the basis of temperature measurements. Between -flSO® and 
-el550° the nitrogen thermometer is commonly used, and above 
1550° radiation pyrometers, the constants of which have been deter- 
mined at lower temperatures. It should be possible to establish 
an international scale up to 1000°. R. J. c. 

An Easy Method of Obtaining Temperatures aa Low as 
- 21 1° by the Use of Idquid Nitrogen. Georges Claude [Cmpl. 
rend., 1913, 157. 277 — 279, 397). — By rapidly bubbling hydrogen, 
previously passed through a copper spiral immersed in liquid 
nitrogen, through liquid nitrogen in a silvered vacuum vessel, the 
temperature rapidly falls. In one experiment it reached -200° 
after two minutes, -206° after six minutes, and -210° after 
twelve minutes. The hydrogen should pass at the rate of 20—25 
litres per minute. 

In the second paper the author points out that Dewar has 
already described this process in 1904. W. G. 

New Designs for Specific Heat Apparatus. Akde.n- K. 
Johnson and Bernard W. Hahmer {J. Amer. Chm. Soc., 1913, 35, 
945 — 948). — The principle of the one apparatus is that a definite 
amount of heat is supplied to the liquid in the calorimeter by 
immersing an electric lamp in it and passing the current for a 
definite time. Using water in the one case, and the liquid under 
investigation in the other, and making appropriate corrections for 
radiation, the specific heat of the liquid under investigation is 
readily determined. The determination may also be made by 
comparing the amounts of electrical energy, necessary to raise 
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given weights of water and the other liquid through a definite range 
of temperature. For this apparatus a very constant voltage is 

required. 

In another apparatM a variable voltage may be used. An electric 
light bulb IB fastened into a copper vessel containing 100 grams 
of water. The whole is raised to a definite temperature by means 
of the lamp, and is then used as the hot body for immersion in the 
liquid in tli6 c&loniii6t6r. X S P 

Calculation of Specific Heats from Elasticity Constants. 
Arnold Euckbn (Ber. Deul. fhynikal. Oes., 1913, 16, 571—577) —A 
theoretical paper in which the calculation of specific heats by 
means of the formuls of Born and Karman and Debye is discussed 
It is shown that probably the theoretically deduct relationship 
exists between elasticity and heat content for crystals at low 
temperatures, J. F S 


Experimental Examination of the 7^ Law for the Course of 
the Specific Heat of Solid Substances at Low Temperatures 
Arnold Edoken and Fafiofiaic Schwebs (Ber. Beut. phvsikal Ges 
1913. 15, 578^88).-The specific heats of lead, fluorspar, and 
pyrites have been determined at a seriee of low temperatures with 
the object of confirming Debye’s law (A., 1912, ii, 1134). The 
determinations^ were carried out by an electrical method and with 
the least possible weight of apparatus, in order to reduce the 
quantity of heat required to raise the temperature of the calori- 
meter and its contento. The measurements were made for lead 
between 15'95° and 92'0° abs., fluorspar 17’5® and 86 0° abs., and 
pyrites 21-7° and 84-0° abs. At these temperatures the molecular 
heat of fluorspar and pyrites varies proportionally to the cube of 
the absolute temperature, the values varying between 0’07 cal, and 
10 cal. Consequently, within this region the theory of Debye, 
which was suppoeed to hold for monatomic substances only, is 
applicable to regular polyatomic crystals. The molecular beat of 
fluorspar follows the Debye theory over the whole temperature 
range, whilst that of pyrites ceases to agree at higher temperatures. 

J. F. S. 


Theory of Space Grating Oscillations and the Specific Heat 
of Solid Subetanoes. Haks Thikrinq (Physikal. Zeittch., 1913, 14, 
867—873. Compare Bom and Karman, Physikal. Zeitsch., 1912’, 
13, 297, and this vol., ii, 101).— The author shows that the equa- 
tion deduced by Born and Karman on the specific heat of regular 
crystalline substances can be strictly developed mathematically. 
The specific heat of copper, rock salt, and sylvine is calculaW 
for low temperatures, and values obtained which in cases differ 
from the observed values of 6 — 1G%. These divergencies can in 
every case be explained theoretically. J. F. S. 

Atomic Specific Heato between the Boiling Fointa of 
Liquid Nitrogen and Liquid Hydrogen. I. Mean Atomic 
Specific Heats at 50° Absolute of the Elements a Feriodio 
Function of the Atomio Weights. Sie Jaues Dewab (Proe. Roy, 
1913, A, 89 , 158 — 169), — ^The specific heat of, 63 elements 

65—2 . 
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has been determined between the temperatures of boiling nitrogen 
and boiling hydrogen. The substances were cut into pieces of 
uniform shape, and cooled in a jacket containing li<juid nitrogen - 
they were then allowed to drop into a calorimeter containing liquid 
hydrogen, and the volume of hydrt^n gas given off was measured 
After* a number of corrections were Applied the specific heat was 
calculated, and it is shown that the specific heat is a periodic 
function of the atomic weight, and that the atomic specific heat 
curve has a similar form to the Lothar Meyer atomic volume curve 

J. F. S. ' 

SpeoMo Heat of Hydrated Salts. Lniai Bonta and Lvmi 
Aooahb {AlH R. AccaJ. Lineei, 1913, [v], 22, ii, 109— 116), --An 
expression for the difference of the specific heats of the lajt 
molecules of water of crystallisation of two hydrated salts may be 
deduced from thermodynamical considerations. By experiment tie 
molecular heat of ZnSOj.THjO at 9° is found to be 93 66, that of 
ZnS0j,6H20 80'75, so that the last molecule of water has a 
molecular heat of 12 91 cal. (calculated 12‘91). The molecular 
heat of MgS04,6Hj0 is found to be 79'657 cal., and, Kopp's value 
for MgS04,7B^0 being 88 97, the molecular heat of the last 
molecule of water is 9’31 (calculated 10 09). The author’s experi. 
ments, however, give a value for the molecular heat of MgSOjjTHjO 
which would reduce the value for the difference from that of the 
hexahydrate to 6'86 cal. Measurements of the molecular heat of 
PeS04,7H20 and FeSOjjdHjO give 92T47 and 63’687 cal. respec- 
tively, the difference being 28‘56 (calculated 27’16). R. V, S, 

Determination of the Preesang Point. A. tan Raalte (Ciem. 
WwWad, 1913, 10, 709). — A description of a perforated, metallic 
cylinder recommended ae a protection for the glass tube employed 
in cryoscopic work. A. J. W. 

Apparatus for the Determination of Boiling Points. A. A, 
Besson {Chtm. Zeit., 1913, 37, 1035). — The apparatus is so arranged 
that the thermometer does not come into contact with the 
condensed liquid falling back into the flask from a return con- 
denser. This is attained by placing the thermometer in a wide 
tube opening through the stopper of the flask. At the upper end 
of this tube is a sido-tube, through which the vapours pass, con- 
necting with another wider tube; the end of the condenser opens 
into the top of this wider tube, the bottom of which connects with 
a narrow tube leading through the stopper to the bottom ol tie 
flask, thus allowing ue condensed liquid to return to tlie U 
without coming in contact with the thermometer. T. S. F. 

Determination of the Vaponr Preesure and Density Curves 
of Oxygen ; Conetruotion of an Apparatus for Determinisg 
Critical Data. F. E. E, Qsxsann (Phyrikal. Zeiitch., 1913, M, 
857 — 860).— An apparatus ' designed by Nemst and Eucteu ii 
employed. The temperature measurements are made by taem «i 
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a lead tesistancA which is shown to change its rosist- 

aiice more regulMly than platinum in the region 20— €0° absolute, 
and can he read to I/lOO of a degree. It is shown that a 
vacuum vessel can be kept at a constant temperature by the use 
of liquid air and an, electrical heater simultaneously. Using this 
apparatus the vapour-pressure curve of oxygen has been .deter- 
mined for pressures from 1 to 25 atmospheres. The density of 
liquid oxygen over the same pressures has also been obtained, and 
the values found to he between 1-0605 at 2-72 atras. and 100-25° 
absolute and 0 8474 at 23-59 aims, and 13610°. J. F. g. 


Vapour-pMSSure Curve of* Oxygen and the Determination 
of the OntioW Data of Hydrogen. Frits Bulls; (Plmtilcd Zeitich 
1913, 14, 860-862).-Using a slightly modified Nei^bESen 
apparatus, the author has determined the vapour-pressure curve 
of oxygen, and obtained values which do not differ more than 1/10° 
from those of Germann (see preceding abstract). By means of the 
same apparatus the critical constants of hydrogen have been deter- 
mined, and the values critical temperature 31-95°±0-10 and critical 
pressure 110 atm. have been obtained. J. F. 8. 


Fixed Points in Thermometry between 100“ and 400° 
Vapour Tensions of Naphthalene, Water, and Benzophenone 
I, Vapour Tensions of Naphthalene. J. M. Cravis (J. 
Chiyit. fhys.t 1913, 11, 429 — 477). — The boiling point of water is 
suitable ae a thermometric standard for temperatures between 
70° and -h 170°. Only two substances, namely, naphthalene and 
benzophenone, have been found sufficiently stable for use above 
■rl70°. Naphthalene, purified by fractional crystallisation, 
retained its boiling point unaltered after boiling continuously for 
twelve months. The boiling point was 218-25°, 219-09°, and 
218-46° on different mercurial thermometers. 

A complete serira of pressure-boiling point values for naphthalend 
was obtained by direct comparison with a constant volume nitrogen 
thermometer between 231-16 mm. (-1-171-23°) and 2149-31 mm. 
(-1-269-51°), and an interpolation formula worked out which satis- 
factorily covers the whole of this range. 

The specially designed ebullioscope charged with one kilo, of 
naphthalene was mounted as nearly horizontally as poseible to 
avoid the error due to the weight of the vapour column. The 
naphthalene vapour was liquefied in a condenser maintained at 
-l80° by circulating water. The variation in temperature from 
one part of the vapour space to another was less than 0-01°. 

The thermometer filled with atmospheric nitrogen was used in 
conjunction with a special form of open-type manometer, and a 
syphon barometer in which the levels were determined electrically 
with great precision by platinum contact points attached to the 
verniers. For pressures less than atmospheric the syphon baro- 
meter was used alone as a manometer. The average temperature 
of the mercury column was indicated by a thermometer the bulb 
of which was of the same dimensions ae the whole barometer 
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After every measurement the fixed points 0° and 100° of the ga^ 
thermometer were redetermined so as to avoid errors due to the 
hysteresis of the glass. 

The boiling point of naphthalene at 760’00 mm. is 218 06° at 
28 metres above sea level at the latitude of Boston, U.S. (42°21') 

R. J. C. 

Heat of Formation of Silicon Nitride. CAMitts Mationdh 
{BuU. Soc. chim., 1913, [iv], 13, 791 — 793).— Silicon nitride is fornicd 
by heating a mixture of silica and carbon in a stream of nitrogen 
at 1400 — 1500° according to the equation : 

SSiOj + 6C+ 2N2= SijN, + 6CO. 

When using a mixture of nitrogen with 30% of carbon monoxide 
the author finds that union with nitrogen proceeds at 1500°, but 
not at 1400°, and that it appears to commence at 1450°. He thus 
deduces that the system is in equilibrium between 1400° and 1450° 
for this pressure of carbon monoxide. By substituting the values 
so obtained in Nernst's formula, he calculates the heat of formation 
of silicon nitride to be 159’3 Cal. H. \V, 


Stability of Oyolio Compounds fhom a Thermochemical 
Point of View. P. V. Zobov (/. Rntt. Phyi. Ckem. Soc., 1913, 45 
763 — 766. Compare A., 1902, i, 144). — By dividing the molecular 
heats of combustion of ethylene, cycfopropane, etc., by 2 , 3 , etc. 
the author obtains the heat effect corresponding with CH». Some 
of the values thus derived are as follows : 


Ethflsce .... 
cj/cioPropane 
cpctoPsDtane. 
ctjelcHczmc. 
cpcfcHeptane 


164-65 Cals. 
166-47 „ 
159-86 „ 
159-20 „ 
158-80 


Propylene 164-23 Cals. 

Methyleyftobntane ISS.gj 

Methjlcj/clapeatane I.W'iji ’’ 

Methyici/rlooexaDC 159-28 " 

Methylcyrloheptane 1.59'10 * 


Other series oi homologous derivatives give similar results. 

It is seen that the interatomic linkings in the different rings are 
not identical, and that the heats of formation increase from the 
lower to the higher rings. 

Comparison of these heat effects for the cyclic carboxylic acids 
with those for the corresponding hydrocarbons shows that replace- 
ment of one or more carboxyl groups by one or more hydrogen 
atoms is accompanied by no appreciable change in the heat of 
combustion. 


Stohmann and Klebcr (A., 1892, 1040) are of the opinion that 
the stability of atomic rings may be measured by the heat elfcete 
observed when cyclic compounds are converted into open-chain 
compounds by combination with a molecule of hydrogen. Such a 
conclusion is, however, controverted by Stohmann’s own results, 
which showed that the amount of heat developed on rupture of a 
four-carbon atom ring varies with the position of rupture. A 
similar refutation is furnished by the author's results., 'T. H. P. 


Sublimation of Metals at Low Pressures. Gbobge W. C. 
Kayb and Dosalb Ewes (F.ron. Roy. Soe., 1913, A, 89, 58-67. 
Compare Harker and Kaye, this vol., ii, 661). — The disintegratios 
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of a number of metala bjr heat is examined. It is shown that when 
heated to 950°, copper, iron, and tungsten are disintegrated, and 
emit particles at right angles to their surface, leaving an ^ched 
surface. This emiMion of particles is distinct from the natural 
volatilisation, and is more marked when the heating is effected by 
passing a direct current through the metal than when the heating 
is external to the metal. A number of theories are considered to 
account for the disintegration, and it is suggested that particles 
are charged and a repulsion causes the disintegration. The results 
are regarded as of a preliminary nature. J. F. S. 


Some of the Coqditious Affecting Explosions of Coal Ctaa 
and Air. I. B. L. Sellabs and C. Campbell. II. B. L. Sellaks 
{J. Soe. Chtm. Ini , 1913, 32, 730 — 736).— The gag mixture used in 
the experiments contained 12'3% of coal gas. The propagation 
of the explosions was effected in glass tubes varying from 4 to 
18 metres in length; for measuring the rate of propagation each 
tube was marked at every metre, and the time noted, by means of 
a special registering apparatus, at which the flame passed each 
mark. 

Part I. deals with the initial velocity of explosion, by the initial 
velocity being meant the velocity with which the flame travels 
through that portion of the initial uniform period, where oscilla- 
tions have not begun. Increase in diameter of tube means an 
increase in the initial velocity of a flame started by sparking near 
an open end of a tube, whether the further end be open or closed. 
The effect of increasing the length of the tube, keeping the diameter 
constant, on the initial velocity of a flame produced by sparking 
near an open end is, in the case of the further end being closed, to 
cause a slight decrease; when the further end is open the length 
has no effect. If the flame is started by sparking near an open end, 
the fact of the further end being closed causes the initial velocity 
to be slightly greater than it would be if the further end were 
open. The initial velocity is fairly constant. 

Part II. deals with the rate of explosion, as affected by the 
length and diameter of the tube, by the position of the spark, and 
by the material of the tube, etc. The conclusions arrived at are 
summarised as follows : The conditions of the tube in which the 
explosion takes place greatly affect the distance the flame travels. 
The state in which the ends of the tube are put, that is, whether 
open or closed, may change the whole character of an explosion ; 
for example, a flame started near an open end of a tube may be 
quite feeble, and the velocity slow, whereas if the flame were started 
near the same end, closed before ignition, the explosion might travel 
with considerable violence and velocity. This shows the possible 
effect of a closed passage on an explosion in a mine. Increase in 
length of the tube increases the rate of explosion up to a certain 
limit; in tubes less than a certain minimum diameter (10 ram., with 
the gas mixture used) the flame will nbt propagate itself. Sparking 
near an open end, the further end being closed, the flame travels 
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with a somewhat greater velocity in a lead tube than in a glajj 
tube, although the general character of the flame is unaltered. 

T. S P. 

The Freeing of Nitroglyoerol [Glyceryl Trinitrate], The 
Heat of Transformation of the ( Nitroglycerol Isomerides. 
Harold Hibbkrt and G. Pbbscott Foiiah (J. Chem. Soc., 1S13| 
35, 978 — 989).— The recently published experimental results on 
the existence of two crystalline forms of glyceryl trinitrate 
(Hibbwt, this vol., i, 817) indicated that of the changes liquid 
phase — labile solid phase and labile solid phase — >■ stable solid 
phase the latter was accompanied by far the grater thermal 
change. As the only work in this directioi^ that of NauchlioS 
{Zeitsch. angew. Chem., 1905, 18, 17), who estimated the heat 
development for the transformation liquid phase— V stable solid 
phase, the authors have applied the Bunsen ice-calorimeter to the 
measurement of the heat development in the above two changes, 

The heat of transformation of 1 gram of liquid glyceryl trinitrate 
into the labile solid isomeride was found to be 5'2 calories, whilst 
that of the labile into the stable solid isomeride was 28'0 calories; 
from these figures 33'2 calories must be developed during the 
crystallisation of liquid glyceryl trinitrate into the stable solid 
form, this result diverging considerably from that of Nauckhofl, 
who found 23'1 calories for the change at 1'5°. 

Although the labile isomeride at 0° is rapidly converted into the 
stable one if a little of the latter is well incorporated in it, mere 
contact with a crystal of the stable form requires twenty-five to 
thirty-five minutes to effect a complete transformation. D.'p. T. 


A Combination Speciflo Gravity Bottle and Dilatometer. 
Charles Albert Browhb {J. Amtr. Chem. Soc., 1913, 35. 955—958), 
—The specific gravity bottle is a U-shaped pyknometer, the one 
limb of which is made of wide tubing, into which is ground a 
thermometer, which at the same time acts as a stopper; the gradu- 
ated part of the thermometer is completely inside the tube. The 
other limb is made of capillary tubing, and is graduated ; it is 
fitted with a ground-on stopper. When the wide limb is completely 
filled with liquid, any change in volume caus^ by a reaction 
occurring in the liquid can be measured by readings made on the 
narrow limb. In' this way, for example, the contrartioii which 
sugar solutions undergo during hydrolysis or inversion can be 
measured. 


Density at Absolute Zero and Oriticsl Density of Several 
Gases. Maurice Prdd’hohme (/. CAim. pAy»., 1913, 11, 520 -528. 
Compare this vol., ii, 298).— The sum of the three densities corre 
spending with the three volumes in van der Waal's equation is 
constant and equal to the density at absolute zero, which must be 
either three or four times the critical density thus rfj-tr /2 + «j= 
J9„=3j9, or 4Dc. In the former case, at the critical point 
and in the latter (fj=2De. Now d, has been interpreted as mean- 
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ing the de^ty of thejtoaco film between liquid and gaa, and it is 
probable that althOu^ 2f)j in the series of esters, etc., studied 
[,y Young, it would be found with simpler substances which approxi- 
mate to perfMt gases that da=Z)„. . 

Sulphur dioxide falls into this class, since on passing from 420° 
^bs. to 280° abs. the value of n in the equation ; 

d, + <#2=421,-20, (r/T,)" 

approaches unity. With sulphur dioxide, therefore, the deusity 
at absolute zero 0*=40,. 

In the cases of nitrous oxide and carbon dioxide the densities 
are in better accord with an expression of the form 
,^, + <4=30,-0,(2'/2',)» 

whence 0j=30, for ||sse gases. r, j q 

The Weight of a Palling Drop and the Laws of Tate. XI. 
The Drop Weight and Surface Tension of Blood Serum! 
J. Livinostox B, Moegax and Harold E. Woodward (J. Amer. 
(JAsin. dhc., 1913, 35, 1249 — 1263). — The authors have applied the 
drop-weight method to the determination of the surface tension of 
blood serum, and obtained the following results: The surface 
tension of blood serum in an individual may change during the 
day, depending on the food which is being absorbed by the blood. 
It is approximately the same (about 45’4 dynes per cm. at 37°) in 
different individuals and different species, if account be taken of 
the possibility of a daily change in any one individual. In certain 
diseases, especially those in which the kidneys are affected, the 
surface tension is abnormally high. 

Ascoli and Tzar's raeiostagmin reaction was found to he positive 
in more than 80 % of the cases of clinically positive syphilis investi- 
gated; in those cases where it was not positive, the Wassermann 
test was either weak or doubtful. T. S. P. 

The Meyer Molecular Weight Calculation, Pbect N. 
Evass {J. Atrur. Chem. Soc., 1913, 35, 958— 959).— In carrying 
out a determination of vapour density by V. Meyer’s method, it 
is usual to correct for the vapour tension of water when correcting 
the volume of expelled air to N.T.P, This is only correct when the 
original air in the apparatus is quite dry. If it is moist, the 
corrected barometric pressure is B-(lOO- 2 f)K, 710 O, where B is 
the barometric reading, H is the percentage of saturation at room 
temperature, as determined with a hygrometer, and w is the 
pressure of aqueous vapour. If the air used is saturated, there is 
no correction to bo applied to the barometric pressure. In damp, 
warm weather, the application of the correction usually made may 
lead to an error of 1 in 45. T. S. P. 

A Viscometer for Volatile Liquids. J. P. Kuenes and & W. 

issEK(f‘roc, K. Akad, WtUntch., Amsterdam, 1913, 16, 75 — 84). — 

he authors have constructed a viscometer, based on the Ostwald . 
mstrument, for use with volatile liquids. The vertical capillary 
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hsB the usual bulb with two marks at the top, and projects into a 
larger bulb at the bottom. The wide tube is sealed on near the 
top of the lower bulb, and bent round and sealed to the top of 
the higher bulb, thus forming a closed apparatus. A sid^tube, for 
admitting the experimental liquid, is attached to the wider tube, 
Tha apparatus has been tested foq water at various t^peraturesj 
and the influence of varying the vcdume of the liquid has been 
worked out. The correction for capillarity, due to the capillary 
dipping into the lower liquid, is also determined. A German silver 
bath for use with the apparatus at low temperatures is described. 
Preliminarv measurements were made with »-butane, and the 
following figures for ij obtained: 34'5°, 0’00163j 18 5°, 0 00176 . 
0-0° 0 00207; -23 6°, 0 00265. From th|W values it is shown 
that the viscosity at the boiling point corrraponds well with the 
values found by Thorpe and Rodger for other hydrocarbons (T,, 
1894, 65, 782). J- S. 


Internal Friction of Binary Syatems. B P. 

(J. Phys. CUm. Soc., 1913, 45, 701-706 -The author has 
calculated for the three binary systems (1) allylthiocarbimide and 
piperidine, (2) phenylthiocarhimide and diethylamine, and (3) 
allylthiocarbimide and methylaniline, and for various ranges of 
temperature the values of (°on'P“<! Kwna- 

kov and Shemtschushni, this vol., a, 190), and those of a m the 
formula %=ni : which has been employed by various authon 

to express the dependency on the temperature of the coefficient of 
internal friction of solids and supercooled liquids. 

For the mixtures containing the two components m equimoleculat 
proportions the magnitude of a vyies widely for diSerent intenals 
of temperature, and on this account preference is to be accorded 
to the second of the above expressions, the values of a showing 
considerably greater constancy. Further, the variations of the 
values of a from 1 are similar to those obtained with liquids super- 
cooled by some tens of degrees, and the superiority of these values 
over those (or the separate constituents explains the appearance 
of the maxima in the curves of the teinperature-coefiiciente con- 
structed by Kurnakov and Shemtschushni. ,, , , 

These considerations lead the author to the opinion that w mu 
eouimolecular proportions of the constituents of systems (1), (.), 
and perhaps also (3) are brought into contact, the correpondmg 
compounds are obtained directly in the forrn of supercooled liquids. 
Mixtures in proportions other than equimolecular may be regarded 
as solutions of these supercooled liquids in one of the two solvcnb 
which, being of considerably lower viscmity, cawes a iiiarM 
decrease in the coefficient of internal friction. 

The change produced in the value of r, for such an eqmiiiolecnla 
compound by dilution with one of the two solvents may be rep» 
aented by p=(log>,„-logq,)/(logq„-log q,). where J 

coefficient of viiosity with- a content of m gram-mols o sob 
■ per (1-m) gram-mols. of dissolved subsUnce. Calculation of? 
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for the flystems montion^ abovd shows that^ as a first approxima- 
tion, ?=’”• - 1 , 

These considerations neoessiiate certain modificationB in the 
explanations advanced by Kurnakov and Shemtochushni for some 
of their results. X. H. P. 

The Chemical Interpretation of Special Points on Curves. 
r„ Gay and F. DnCBr-UEZ [Bull. See. eUm., 1913, [iv], 13, T8S— 784) 
Compare this vol., ii, 387). — A reply to Kolossovski (compare this 
vol., ii, 674). H. W. 

Viscosity of Chlorinated Aliphatic JHydrocarbons and Their 

Mixtures. Waltee HpEZ and W. Rathmann [Znttch. BUHroeliem., 
1913, 19, 589—590). — The viscosities of a number of chlorinated 
hydrocarbons have been measured at different temperatures. The 
following values are recorded; cM-Dichloroethylene p at 25“ = 0-437; 
Irans-dichloroethylene p at 26“=0-510, at 50“ = 0-671; trichloro^ 
ethylene p at 26°=0-615, at 50“=0'812, at 75“=0'976; tetrachloro- 
cthylene p at 25“ = 0-940, at 50“=1-194, at 75° = l-404; tetrachloro- 
ethane p at 25“ = T808, at 50°=2-033, at 75°=2'154; and penta- 
chloroethane p at 25“=2-432, at 50“=2-695, at 75“ = 2-789. Several 
mixtures were examined at 25“ ; the mixture trichloroethylene and 
pentachloroethane gives a viscosity-composition curve which is a 
.straight line lying between the values of the constituents; tetra- 
jchloroethylene and carbon tetrachloride gives a curve in which a 
maximum occurs, and tetrachloroethane and carbon tetrachloride 
gives a curve slightly convex to the composition axis. The densities 
of the various mixtures have also been determined. J. F. S. 

Viscosity of Emulsoid Sols and its Dependence on. the 
Velocity of Shearing. Emu. Haischek [Kolloid. Ztitsch., 1913, 13, 
38 — 96. Compare this vol., ii, 559). — The viscosity of gelatin and 
rtarch sols has been determined at different shearing velocities by 
means of a modified Couette apparatus previously described 
[foe. cit.y With of gelatin sol it is shown that in a given 
:ase the viscosity value 2657 with a shear velocity of 3-52° fell to 
he value 1316 on increasing the shear velocity to the maximum 
alue for tranquil shearing, but on reversing the process, by 
ecreasing the velocity, the viscosity rose again to 3822, thus indi- 
sting a marked hysteresis. In the case of a potato starch sol 
he viscosity of 730 was obtained at the maximum velocity of 
011“, and this with decreasing velocity increased until at 24-5° it 
sached the value 1233; at this point with further decreasing 
slocity a rapid decrease in viscosity occurred until at the minimum 
:loclty the value 779 was reached. The velocity was then slowly 
creased, and the viscosity fell further, until at 62-9° it had 
ached 364, and at this point with increasing velocity it rose to 
’0. The re.sults show that the viscosity is not a constant quantity, 
id calculations applied to the capillary viscometer show that such 
easurements made by a capillary viscometer under the same 
“ernal conditions cannot be regarded as being carried out under 
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comparable conditions, for if a deflni^ear velority is exceeded, 
disturbances in the sol under examin(i®% 5 nll take plara 

«. F. S. 


Theory of Dyeing. The Partition of Colour Substances 
Between Two Solvents. Willih IRjinmes { Kolloid . Zeiisd ., 

1913 13 98 105). — ^The author discusses the three theories of 

dveing and a aeries of partition experimente with a series of 
organic colouring matters are carried out between water and 
isobutyl alcohol. In many cases the aqueous layer is either acidi- 
fied or made alkaline. The experiments were earned out with 
methylene-blue G. (cone.), methylene-blue D., magenta, crystal- 
violet new magenta, crystal-ponceau, patent blue, erythrosin, 
roccelHn, quinoline yellow, alkali blue, and Congo r^. It is shown 
that the simple partition relationship does not exist in any case, 
but that in some cases the factor l/» of the adsorption relationship 
is constant, and generally leas than unity. The relation- 
ships observed in the case of a colouring matter and fibre are 
compared with the experimental results, and the conclusion is 
drawn that the taking up of a dye by a fabric consists mainly in 
the formation of a solid solution, and the assumption of the forma- 
tion of an adsorbed layer is unnecessary. J. F. S. 


The Form of the Ideal Electro-capillarity Curve. F. KkOgkr 
and H Krumbbich (Ztitaeh. Elektrochem., 1913, 19, 617—622).— 
The form of the electrocapillarity curve is determined for potassium 
nitrate and potassium nitrate containing mercurous nitrate, and 
is shown to be an exact parabola. This remit is in agreement with 
the electrical theory of eleclrocapillanty o Lippmann, Helmholtr, 
and Nemst. The capacity of the double layer is calculated from 
this parabola, and found to be 27 microfarads. J. F. S. 

The Theory of Cohesion Pressure and the Lipoid Theory. 
IsiDOB Tbaobb (Biochem. ZtUsch., 1913, 64 305— 316).— The author 
recapitulates his theory of osmosis of substances into cells which 
forms the basis of his previous investigations, and calls attention 
to the fact that so many of the more recent biological invretiga- 
tions on narcosis, plasmolysis, effect of wbstan^ on the oxydone , 
etc are in bettor accord with this theory than with the lip 
theory of Overton and Meyer. He calls attention also to the fart 
thrL account of their clp^ty to lo^-^he surface tension o 
an aqueous solution, many substanew may be “PJ 

Sol from water. TheWiUty in lipoids is not, however, tee 
main factor in the various phenomena:. 

E.,.U0J ,r 

GozmAn (Anai. Fa. Qum., 1913, 11, j ^ is the 

expressible by the equation of fusion 

coefficient of viscosity, and IV the molecular heat of fusmn-^ ^ 
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Law of Capillary Aflcant. Vladmib A. Kistiakovski {J. Sum. 
Phys. Ghsm. So<3.t 191^. 46, 782 — 801). — Tho author adrancos a 
theoretical explanation of his capillarity rule (A,, 1906, ii, 656). 
Experimental date are pven for 141 compounds, including almoet 
all the non-associated liquids yet investigated, satisfactory agree- 
ment with the rule being shown in all cases. 

It is shown theoretically that, with non-associated liquids, the 
molecular weights calculate by means of this rule hold for the 
compound in both the liquid and gaseous phases. 

With associated liquids it is impossible to make direct applica- 
tion of the value of the constant for the calculation of their degrees 

of association. 

The results obtained show that the capillarity method is to be 
recommended for determining the molecular weights in the liquid 
or gaseous phase of aliphatic and aromatic hydrocarbons and their 
halogenated derivatives, aliphatic and aromatic amines, ethers and 
esters, aromatic aldehydes and ketones. T. H. P. 


Theory of Narcoaifl. l8rDoaTBADBs(/’^Mjer’»dr<!Aiv, 1913, 153, 
276—308. Compare A., 1906, ii, 13; 1908, ii, 565; 1912, ii, 740; 
Overton, A., 1897, ii, 337). — A theoretical paper in which previ- 
ously published work of the author and others is considered in 
connexion with the theory of narcosis. It is shown that narcotics 
are substances of small cohesion pressure in water, which conse- 
quently lower the surface tension and internal pressure of water 
and aqueous cell fluids, and raise the vapour pressure of the same 
liquids. If the cohesion pressure of a volatile narcotic in water is 
very small or almost zero, the lowering of the surface tension of 
the aqueous solution does not furnish an accurate measure of the 
cohesion pressure. In such cases a great decrease of the internal 
pressure takes place on account of the fine emulsion produced by 
such narcotics. Narcotics of this type possess a marked vapour 
pressure, both alone and in contact with water. The more a 
narcotic reduces the surface tension, the smaller is ite cohesion 
pressure, and the more easily it is dissolved in lipoidic substances, 
absorbed by other surfaces, and " diosmosed ” into the inside of 
cells even when the walla of such cells do not contain lipoids. There 
is no regularity between the lowering of the surface tension on 
the one hand, and lipoid solubility and absorption by non-lipoid 
substances on the other. The increase in lipoid content of the 
cells has an influence on the velocity of absorption of narcotics, 
and consequently on the intensity of their narcotic action, but the 
lipoid content is not the cause of the increased absorption and 
action, for lipoid-free cells can be brought under the influence of 
narcotics. The more a narcotic of small cohesion pressure in water 
lowers the surface tension and internal pressure of cell fluids, the 
more it changes the physical condition of the dissolved substences, 
for example, colloidal particles aggregate, and their solubility is 
decreased. Such change of condition of proteins, nucleoproteins 
and lipoids, and also the smaller pressure inside the liquid, have 
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the effect of retarding or stopping certain chemical reactions, such 
as oxidation. The space in which these reactions occur, and the 
dead space of Liebreich will be increased by the presence of 
narcotics. These conditions become of more importance in the 
polyphase lipoid regions (nerve cells), since the size and surface of 
the*phasea is increased by the semi-cofgulation. Since the narcotics 
concentrate on the surface of separation of the cell wall from the 
cell liquid, they reduce the electric contact potential, and conse 
quently directly retard the transmission of movement and sense 
impulses to the nerve centres. The retardation which substances 
of small cohesion pressure in water exercise on oxidation and other 
chemical reactions, and also on the electrical surface processes, is 
the cause of the conditions which are generally known as narcosis. 

J. F. S. 

Narcosis. Isiooa Traube (Biochtm. Zeitsch., 1913, 64, 316—322). 
—The author criticises chiefly recent papers by Vernon (this vol., 
i, 802) and Winteratein (ibid., i, 785). According to Czapek’s 
statement, the main factor influencing exosmosis from certain 
planbcells is the surface tension (measured against air) of the 
surrounding solutions. In the case of Bchtvtiiu, tannin exosinosis 
takes place when this surface tension is about 0'67 (water :-l), 
Vernon has objected to this conception of osmosis, which is in 
accordance with Traube’s theory, in that there are several excep- 
tions. The author attempts to explain these exceptions in some 
detail. He is in agreement with Winterstein in the view that 
narcosis cannot be explained simply as a phenomenon of asphyxia. 

S. B. S. 

A New Principle for the Direct Determination of Osmotic 
ProBBure. Ebnst Cohen and G. db Bbuin (Proc. K. Akad. Heienjcl, 
AnuUrdam, 1913, 16, 160— 161).— A porous pot holding a semi- 
permeable medium is filled with the solution to he examined, and 
dosed by a stopper througli which passes a capillary tube and a 
copper wire supporting a copper electrode. A second copper elec- 
trode is placed in the surrounding water vessel. The porous pot is 
then immersed in the water, and the liquid immediately begins to 
rise in the capillary. An E.M.F. jnst sufficient to prevent the 
liquid rising any further is then applied to the electrodes, and the 
height of the liquid in the capillary measured. If A, represents 
the height of the liquid in the capillary and Aj the counter- 
balancing and P the osmotic pressure, then 

where A is a constant. On breaking the current circuit the liquid 
rises again to, say, k „ ; an E.M.F. is then again applied to counter 
balance this, say, Et,. From this, P — hence 

~P=h’^ + (hj — h^Ejl (E 2 — E]). 

The advantages of this method are; (1) The short time reqinrea 
for the determination; (2) the durability of the membrane, since 
it has a pressure on both sides; and (3) the absence of vowe 
change of the solution by the entrance of the solvent. J. F. 8. 
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Use of Toepler's Difftjrential Manometer in Studying the 
Diffusion of 'a Gas. E. Fooh {Ann. Ckim. Phys., 1913, [viii], 29, 
597 — 613). — ^The author has attempted to measure the rate of 
diffusion of carbon dioxide into air, using a differential manometer 
consisting of a U-tube of very obtuse angle, charged with xylene. 
One end of the manometer is connected with the air, the other 
with the tube from which diffusion is taking place. The movements 
of the xylene meniscus are recorded photographically, a full 
description of the necessary apparatus being given. Errors are 
found to arise from unsuitable atmospheric conditions, variations 
in temperature of the meniscus due to the illumination necessary 
for photographic purposes, solubility of carbon dioxide in xylen^ 
irregulariti^ in the manometric tube, and the inertia and viscosity 
of the liquid. Of these, the first is the most important, and can 
only be overcome by waiting for calm days. The second is largely 
avoided by reducing the period of illumination by placing the 
pendulum between the source of light and the manometer. The 
third source of error is eliminated by thoroughly cleansing the 
apparatus before each experiment; under these conditions the 
carbon dioxide does not come into contact with the xylene. The 
fourth is avoided since the errors involved occur in cither direc- 
tion, and can be eliminated by taking a sufficiently large number 
of readings, whilst the effect of the fifth can be evaluated for any 
particular state ol the manometer, especially if the liquid is not 
renewed. 

Experiments with carbon dioxide have shown that its coefficient 
of diffusion is constant from the start of the experiment. Its exact 
value can only be determined with an apparatus which can be more 
precisely calibrated. H. W. 


Thermal Effects Produced by Heating and Cooling 
Palladium in Hydrogen. J. H. Andrew and A. Holt (Ptoo. Roy. 
Soc., 1913, A, 89, 170 — 186). — The authors have plotted the cooling 
and heating curves of palladium of various kinds in a vacuum 
and in hydrogen. It is shown that palladium is dimorphic, the 
stability of the two forms depending on the temperature. The rate 
of change of the one form into the other is extremely slow. The 
initial rapid occlusion of hydrogen is probably due to the presence 
of the amorphous form of palladium, and in the absence of such an 
amorphous film, palladium may be quite passive with regard to 
rapid occlusion of the gas in the cold. It is probable, however, 
that the passivity is apparent rather than real, and that if suffi- 
cient time were allowed for occlusion to take place a voliune of 
gas equal to that occluded by active palladium would pass into 
solution. At temperatures above 100° a rapid occlusion of a small 
quantity of hydrogen occurs with both forms of palladium with the 
development of a constant quantity of beat. Both varieties of palla- 
oram cease to absorb hydrogen above a certain temperature, and 
above 150° they both have an equal affinity for the gas. J. P. S. 
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Phvaioo-ohemioal Study of Neiitraliaation. EtroiSB Cossec 
(inn. CAtm. Phyt., 1913. [viu], 29, 490—640, 30, 63-163. 
Compare A., 1909, ii, 972).— The author has studied the variation 
of the freezing point of solutions of various acids during neutral- 
isation by a solution of a base of the same molecular concentration, 
Th^ results are graphically represented by taking deprMsions of 
the freezing point as ordinates and composition of the mixtures as 
C1SS36 

In the case of the neutralisation of monobasic acids (hydro- 
chloric, chloric, perchloric, acetic, phenol) by a strong base (potass- 
ium or sodium hydroxides) the diagrams obtained' we composed of 
two almost straight lines, the intersection of which corresponds 
with the normal salt. The cryoscopic method thus indicates the 
completion of neutralisation. 

In the case of polybasic acids (sulphuric, oxalic, carbonic, resor- 
cinol, arsenic citric), neutralist by potassium or ^ium hydr- 
oxide, complete neutralisation is indicated by a mimmum depres- 
sion of the freezing point, and the position of this minimum indi- 
cates the basicity of the acid. Phosphoric, phosphorous, and hypo- 
phosphorous acids thus appear to be tribasic, dibasic, and mono- 
basic respectively. , , . ^ i 

The cryoscopic method allows the detection, not merely of acidity 
which is too weak to be detected by methyl-orange, but even of 
such acidity as is not indicated by phenolphthalein (for example, 
the second acidity of carbonic acid). It is, however, not infallihle. 
Certain very weak acidities, such as the second of hydrogen 
sulphide or the third phenolic group in pyrogallol, escape dctec- 

potassium or sodium hydroxide is replaced by atuinoTiia, 
analogous results are generally obtained. Certain acidilies, indi- 
cated by the use of a strong base (the third of phosphoric or 
arsenic acidsh-are not shown when ammonia is employed. 

In addition to the normal salts which are indicated with great 
clearness, the cryoscopic diagrams frequently show the formation 
of acid salts by breaks in the curve, which, however, are not 
generally well marked. In certain cases the existence of these 
breaks is doubtful, whilst in other instances they do not appear at 
all. The so-calW abnormal acids ^Its, such as 
K.H.fPO.b, K.;H.(PO,)a, are never indicated. 

An exhaustive comparison is made between the results obtained 
bv the above method and those derived from determinations of the 
electrical conductivity of similar solutions. The two methods o 
not yield the same results, but are complementary the one o the 
other. In the determination of basicity, the cryoscopic method is 

^“in^a^’nu^t of cases the variation of ‘’menaric 

during the course of neutralisation has b^n studied. When an 
acid if neutralised by sodium hydroxide, ^“ce of the nom 
citrate is shown, and similar resulU are obtained when ammom. 
is used. With phosphoric acid and late is 

of the formation of monopotassium and tnpotaasium phosp 
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obtained (^mp^e Fery A 1893, ii, 201). When ammonia ia 
usef on the other hand, the mono- and di-ammonium salts are 
indicated, no certain evidence of the tri-ammonium salt bein? 
obtained, men phcBphorous acid is neutralised by potassium 
hydroxide, the fonnation of the mono- but not of tbe di-potassium 
salt 13 shown, whilst, with ammonia, the diammonium salt is sharply 
indicated. With carbonic acid, evidence of the formation of the 
normal salt is obtained, but less definitely than when the cryoscopic 
method is utilised. ■' ^ 


In the of phosphoric acid, the variation of density during 
neutralisation has been similarly employed. When potassium 
hydroxide is used as base, evidence of the existence of rnono- and 
tri-potassium phosphates is obtained. Indications of the formation 
of abnormd acid salts in solution are not obtained by 'this method. 

Iodic acid, when neutralised with potassium hydroxide, gives a 
minimum depression at a point corresponding with the formation 
of the normal salt. A similar result is obtained by observations 
of the refractive index of a solution of the acid when treated with 
sodium hydroride. Evidence of the eristeuce of an acid salt is 
not obtained in either case. Experiments on the freezing points 
of aqueous solutions of iodic acid and of sodium iodate, in con- 
junction with the results^ obtained by comparative determinations 
of tlie electrical conductivity of chloric, bromic, and iodic acids 
lead the author to the conclusion that the latter is probably poly- 
merised in concentrated aqueous solution. ■ 

Erom observations of the depression of the freezing point during 
neutralisation with potassium hydroxide and of the index of 
refraction when neutralised with sodium hydroxide, ditbionic acid 
appears to be dibasic. This is confirmed from determinations of the 
freezing point of solutions of potassium dithionate and of the 
freezing point and electrical conductivity of solutions of the free 
acid. 


A cryoscopic study of the neutralisation of pyrophosphoric acid 
by potassium hydroxide or ammonia only indicates the existence of 
the normal_ salt, M^PjO,. Tbe curves for the index of refraction 
show definite breaks corresponding with the di- and tetra-salts, 
whilst, if potassium hydroxide is used as base, indications of the 
existence of the salt, KjHPjOj, are also obtained. 

Hypophosphoric acid corresponds with the formula H^PjOj, a 
result which is confirmed by cryoscopic determinations of the 
solution of the acid (compare Rosenheim, Stadler, and Jacobsohn, 
A,, 1906, ii, 744 j Parravano and Marini, ibid,, 744; Rosenheim and 
Pritze, A., 1908, ii, 942; Oomec, A., 1910, ii. 122). 

Solutions obtained from ordinary or crystalline phosphoric oxide, 
from vitreous metaphosphoric acid, or from lead metaphosphate 
invariably contain a certain amount of pyrophosphoric in addition 
to metaphosphoric acid. The latter substance in these solutions is 
polymerised, having at least the complexity indicated by the 
formula (HPOj)j,'but the exact degree of polymerisation could not 
be ascertained (compare Holt and Myers, T., 1911, 99 , 384). 
Seleuious acid behaves as a mixed dibasic acid; the solutions 
VOL. CIV. ii. ■ 66 
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obtained by balf-neutralisation contain the acid selenites, MEScO 
and not the pyroselenitea, M^Oj. 

Boric and arsenious acida are monobasic in solution, but ua 
decision c,an be arrived at between the formulae HBO^ or HjBO. 
and HAsOj or HjAeOj. The cryoscopic curve of boric acid gives 
evidence of the formation of condensedl salts in solution. 

Sucrose appears to combine with sodium hydroxide in aqueous 
solution to form a salt which can only exist in equilibrium witli 
the products of its decomposition by water. 

In the cases of chromic and periodic acids, cryoscopic curves of a 
peculiar kind are obtained, showing that, for these acids, the 
phenomenon of neutralisation is complicated by a reaction between 
the normal salt and an excess of base leading to the formation in 
solution of salts corresponding with different acida. An aqueous 
solution of chromium trioxide contains the acid HjCrjOj, the 
normal salt of which, Na 2 CrjO„ reacts with sodium hydroxide to 
yield NsjCrO^, the normal salt of the unknown acid, HjCrO,. 

Periodic acid has the formula HIOj, and yields with one molecular 
proportion of potassium hydroxide the normal salt, KIO 4 ; a second 
molecular proportion of base converts this into the salt, 
a third proportion again reacts, yielding a salt which does not 
contain more than one atom of iodine in its molecule. H. W. 

Limits of Visibility of Precipitates. Luigi Rolla (diii M, 
JLccad. Lincti, 1913, [v], 22, ii, 104 — 108). — In the case of silver 
haloids, the author has verified the fact that the limits of their 
visibility in solution measured with the ultramicroscope coincide 
with their solubilities as determined electrochcmically. By the 
same optical method he has measured the limits of visibility of 
some mercurous salts, in regard to some of which the electro- 
chemical results have been discordant. He obtains for the limit ol 
visibility (or solubility) at 17 — 18° the following values: 
HgCl 4-5 X 10-', HgNOj 5 X 10-', HgBr 3 x 10-L The value found 
for mercurous chloride accords with certain theoretical considera- 
tions with which none of the values of this constant previously 
obtained has been in agreement. R. V. S. 

Retardation in the Solution of Hold and Silver in Aqueous 
Cyanide Solution. Ivan It. Andb^st {Zeittch, EUkrochem., 1913, 
19, G67 — 672). — The influence of the addition of oxidising agents 
on the rate of the solution of gold and silver in dilute cyanide 
solution has been determined. The experiments were carried out 
in a constantly stirred solution. It is shown that on leading oxygen 
through the solution at a constant rate and increasing the concen- 
tration of the potassium cyanide, the velocity of solution in 
the case of gold increases up to a concentration of 0'3%, and then 
decreases on further concentration. Oxone and hydrogen peroxide 
were then used as oxidising agents. It is shown that air con- 
taining very little ozone increases the velocity of solution, but if 
the concentration of the ozohe rises to 3 — i% the velocity decreases, 
and at the same time the gold plat© becomes coated with a red 
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layer of oxide. The addition of hydrogen peroxide operates in 
the same way as ozone. Starting with gold already coated with the 
oxide layer, and leading air through the solution, the oxide layer 
slowly disappears, and at the same time the velocity of solution 
slowly increases. The influence of a number of peroxides is next 
determined ; manganese dioxide and lead peroxide alone have Httle 
influence, but when mixed with hydrogen peroxide or ozone the 
velocity is increased in the same way; the simultaneous action of 
ozone and hydrogen peroxide increases the velocity of solution in a 
very notable way. In the case of silver the presence of ozone or 
hydrogen peroxide causes a rapid increase in the velocity of solution 
with the rapid evolution of oxygen. In no case is the formation 
of an oxide layer on the metal noted. j. p. g_ 

Connexion Between Electrolytic and Chemical Processes. 
David Reichinmein (Zeitaeh. EUkrodiem., 1913, 19, 872—676! 
Compare Andreev, preceding abstract).— The author draws a con! 
iiexion between the solution of metals as instanced by the solution 
of gold and silver in potassium cyanide, with the electrolytic 
solution of passive and active metals by electrolytic processes. This 
depends on the formation of an oxygen metal aJloy as the first 
stage of the process; thus he formulates the solution of gold in 
potassium cyanide; 

Au + 20H + 2#'= H 5 O + Au /O ; 

2Au/ 0 + HjO + 4CN'— > 2 Au(CNy 2 + 20H'. 

Should the oxygen concentration of the alloy be increased by an 
increase of the oxidising agent in the solution, a critical oxygen 
concentration will be reached, and the velocity of the process Will 
decrease the more the concentration of the oxidising agent 
increases, The appearance of the oxide layer on the gold is there- 
fore not to be regarded as the cause of the retardation of the 
solution, but a result of the increased oxygen concentration in the 
metal oxygen alloy. j_ g_ 

Solubility Isotherm at 25° of Lithium Chloride in Mixtures 
of Alcohol and Water. Santiago Pina dk Rubies (Anal. Fis. Quivi., 
1913 , 11, 422 — 435). — The solubility of lithium chloride in water 
falls regularly to about 60 water to 40 alcohol. The curve shows 
I minimum at 30 water to 70 alcohol. After 20 water to 80 alcohol 
he solubility falls, but slowly. The composition of the dissolved 
10 water to 90 alcohol is LiCl.HjO, whilst between 90 and 
100 % alcohol the salt is deposited anhydrous. The saturated 
lure water and pure alcohol solutions cooled to 0° deposit LiCl,H,0 
lud LiCl, 4 C 2 H ,0 respectively. G. D. L. 

Mutual Solubility of the System Benzene-Acetamide, 
m f. (Anal. Fis. Quim., 1913, 11, 

o98),— The solubility curve is t^ical, showing a critical 
emperature 142-6°. Q. j). 

56-2 
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Aoineta tuberosa. A Stud; of the Action of Surface 
Tension in Determining the Distribution of Salts in Living 
Matter. Aschibald 6. Macallux (Proc. Roy. Soe., 1913, B, 86, 
527 — 550). — In Aoineta tuherom, a protozoan, the potassium can be 
shown microchemically to be localised in certain situations, and the 
potahsiuir. salt or salts migrate with cnanges in the tentacles; in 
retraction, for instance, they pass from the tentacles into the main 
cell substance. This is duetothe action of surfacetension. Itissuo- 
gested that amino-acids are the substances which lower surface 
tension. The quantity of potassium salt condensed in the surface 
film of each tentacle appears to be of greater condensation Uian 
obtains in sea-water. W. D. H. 

The Mechanical Stimulus to Crystallisation. Stkwart W. 
Young and W. J. Van Sicklen (X Amtr. Chtm. Soo., 1913, 35 
1067 — 1078). — Further improvements in the apparatus previously 
used in these investigations (A., 1911, ii, 261, 865) are described 
together with the results of new experiments on the supercooling 
of water. Using a hammer of carbon steel and an anvil of chrome” 
nickel steel, and starting with freshly polished impact parts, it was 
found that the impact values showed a rapid decrease as time 
went on, that is, the sensitiveness of the impact parts gradually 
increased; after a time the sensitiveness attained a value at which 
it remained constant tor a considerable period, then becoming fluc- 
tuating and wholly untrustworthy. It was found that this was 
due to the impact parts becoming harder, the increase in hardness 
attaining a maximum after a time. The final fluctuatious were 
possibly due to small fractures being formed, or else to some type 
of crystallisation being set up. The increased sensitiveness cmilii 
be destroyed by repolishing. 

All the experiments ou supercooling were consequently carried 
out when the maximum sensitiveness had been obtained. 

Using a stellite hanuner and anvil it was possible to freeze 
water repeatedly at a temperature slightly under 0'02'‘ below its 
normal freezing point; thus, if water possesses a metastablo limit, 
it lies at less than 0 02° below the melting point of ice. 

The relation between the energy of impact and the supercooling 
was found to be given by the formula: = where 

M is the mass of the hammer in grams, S is the fall distance in 
centimetres, 9 is the supercooling, and 4 is a constant, T. S. P. 

The Carie-Wulff Theory of Cryetalline Habit. Application 
to Anisotropic Liquide. Georges Feirdeb [J. Chim. php., 1913, 
11, 478 — 519. Compare Berthoud, this vol., ii, 305).— Curie's 
minimum potential theory of crystalline form is not in harmony 
with the fact that no change is observable in irregular, crystalline 
fragments immersed in a saturated solution. Moreover, it leads to 
an impossible definition of melting point, as crystals departing 
from the equilibrium shape would be more readily melted. It* 
modified theory put forward by Wulff, according to which the rate 
of growth of cryst&lline facet are proportional to their capilisif 
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coiiBtants, leade to a final condition incompatible with Curie's theory 
if the original crystal is not in the equilibrium habit. ^ 

The Curie-Wulff hypotheeis is wholly applicable to liquid crystals 
if such can exist. Liquid crystals should arrange themselves as 
perfect polyhedra under the influence of discontinuities in the dis- 
tribution of surface tension. Lehmann is mistaken in attributing 
the rounding up of his ao^alled liquid crystals to the action of 
surface tension. In the author’s view, Lehmann’s anisotropic drops 
are not crystals in the sense that their particles are reticulated or 
exhibit discontinuities in directional properties. They are merely 
polarised in the same sense as liquids in a magnetic field, glass under 
strain, etc., are polarised. 

Berthoud’s conclusion that specific rates of growth rather than 
capillary constants determine the form of solid crystals is in 
accordance with the author’s views. It is deduced from the theory 
of thermodynamic potential that any shape of crystal can be in 
equilibrium with a limited quantity of saturated solution, but the 
equilibrium concentration for a given size of crystal depends to 
some extent on its shape. It is possible that Berthoud’s growth con- 
stants are related in some way to the capillary constants of the 
faces. B. J. C. 

Eelations of Isomorphism in Organo-metallio Compoundfl. 
IV. Complementary Investigations. Paul Pascal (Bull. Soc. 
chirn., 1913, [iv], 13, 744 — 752. Compare A., 1912, i, 524, 739; 
this vol., 11, 107). — The author has made thermal analyses of binary 
mixtures made from chlorobenzene, bromobenzene, iodobenzene, 
and fluorobenzene, the m. p.’s of which are -44'0° -281°, -29-l° 
and -40'5° respectively. 

Mixtures of chlorobenzene and bromobenzene give a continuous 
series of mixed crystals, whilst those of chlorobenzene and iodo- 
benzene and of bromobenzene and iodobenzene probably also give 
a similar series, the freezing-point curves showing, how'ever, minima 
in these cases. Binary mixtures containing fluorobenzene, on the 
other hand, yield two series of mi.xed crystals. According to these 
results, the elements of the halogen family are divisible into two 
groups, the first consisting of fluorine only, the second containing 
clilorine, bromine, and iodine. 

. The analogy between the cyanogen radicle and the halogens has 
led the author*to examine the freezing-point curve of mixtures 
of chlorobenzene and cyanobenzene (m. p. -12'1°). In this case, 
two series of mixed crystals are formed, from which the conclusion 
is drawn that the radicle is not closely related to the chlorine 
group. H. W. 

Colloids and the Phase Buie. Ernst Hendrik BCchnbb 
(Ptoc. K. Akad. Weten$ch. Amsterdam, 1913, 16, 60 — 64). — A 
theoretical paper, in which the question of the number of phases 
existent in a colloidal solution is considered. . The author advances 
reasons for r^arding the colloidal sdlution as consisting of one 
phase only, like the. true solutions. This is in opposition to the 
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view adopted by Pavlov (A., 1910, ii, 1033) and Jonker (A., 19n, 
ii, 103), who both regard a colloidal solution as made up of two 
phases. J. F. S. 

Theoi 7 of the Formation of a '^UTbidity in Very Highly 
Disperse Systems. Wolfoano Ostwaid (Kollmd. ZeiUch., 1913 
13, 121 — 128). — A theoretical paper, in which the author con- 
siders methods of following the change from true solutions through 
highly disperse solutions to colloidal solutions. The latter solutions 
exhibit a visible Tyndall cone, but it is shown that probably a 
great deal of dispersed ultraviolet light accompanies the dispersed 
visible light. The author considers, therefore, that true solutions 
which are optically homogeneous when examined in the usual wav 
may show an ultra-violet Tyndall cone if examined photograph;, 
cally. It is also considered possible that associated liquids might 
be studied in this way. The experiments of Laue (Bayr. A’knd 
11')J5., 1912, 303) are considered, and the formation of a Rbntgeii 
ray Tyndall cone is regarded as likely to lead to valuable informa- 
tion with very highly disperse or even true solutions. J. p. g. 

Dependence of the Breaking Strain of Solid Disperse 
Syateme on Temperature. Fa. Hausbb {Kolloid. ZeiMi., 1913 
13, 148 — 150). — The breaking strain of ebonite, wax, colophony 
shellac, and mixtures of these substances has been determined at a 
series of temperatures. The curves obtained fall into two groups : 

( 1 ) those in which the strain decreases with temperature, and 

( 2 ) those in which the strain increases to a maximum and then 

decreases rapidly with increasing temperature. Ebonite, wax, and 
shellac belong to the first type, and colophony to the second 
type. The maximum in the case of colophony lies at 30°, wliidi 
is the temperature at which the coefficient of linear expansion 
suddenly decreases. The addition of turpentine up to 33% to 
shellac had a slight lowering influence on the breaking strain, but 
the influence of a solid substance, such as talc, had no influence 
on the curve for shellac or any of the turpentine shellac mixtures. 
On the other hand, colophony was very sensitive to the addition 
of other substances ; thus the addition of 6 % of wax changed the 
curve almost into that for pure wax. The addition of 10% of 
turpentine lowered the maximum of the curve to.below zero. Thd 
addition of talc flattened the colophony curve. A mixture of 
shellac and colophony gave a curve which has the same form as 
the corresponding curve for cast iron. J. F. S. 

Osmotic Pressure of Colloids and its Importance to Biology. 
Benjamin Moobe and Heriiebt Eldon Roaf {KoUoid. ZtiUch., 1913, 
13, 133 — 137). — A theoretical paper, in which the osmotic pressure 
experiments on colloidal substances of Moore, Boat, and co-workers 
are summarised. It. is shown that many colloidal solutions give 
rise to an osmotic pressure under conditionf which eliminate the 
action of inorganic impurities. J- 
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Separation of Colloidal Solutions. Eichabd ZsIgmosby 
[KoUM. ZeUieh., 1913, 13, 105 — 112). — The author gives details of 
methods by which sols of arsenic sulphide, gold, ferric hydroxide 
and silicic acid may be separated into two liquid layers. The 
method consists in mixing the sol with measured quantities of 
alcohol and ether, and then adding an excess of ether. The rdhiain- 
der of the paper deals with a systematic method of subdividing the 
subject-matter of colloidal chemistry. j p 


Separation of Colloidal Solutions. Wolfgano Ostwald 
[Kollotd. Ztilech,, 1913, 13, 170 — 172).— Polemical (compare Ostwald, 
this Tol., ii, 32; Zsigmondy, preceding abstract). It is shown that 
the cases of separation of colloidal solutions into two layers as 
studied by Zsigmondy have nothing to do with the typical separa- 
tion of colloid solutions into two layers, since the cases studied by 
him are qualitatively identical with the separation of true solutions 
or even solvents themselves, and show nothing characteristic of 
colloids. j, p. s. 


Mutual Precipitation of Colloidally Dissolved Substances. 
Antoni von Galecki and M. S. Kastorski {Kollovl. Ztitsch , 1913, 13, 
143 — 146). — Biltz (A,, 1904, ii, 324) has shown that only oppositely 
charged sols mutually precipitate one another without the addition 
of an electrolyte. The present authors have investigated this 
action, using ferric hydroxide sol, and gold sols prepared respec- 
tively by the action of formaldehyde and phosphorus. Measured 
quantities of the gold sols were added to measured quantities of 
the ferric hydroxide sol, and the limits determined over which 
mutual precipitation occurred. Using a 0T% ferric hydroxide sol, it 
is shown that 1 mg. of gold, used as a sol prepared from form- 
aldehyde, precipitates 4'98 mg. of ferric oxide, whereas 1 mg. of 
gold prepared by phosphorus precipitates 18’36 mg. of ferric 
oxide. In the case of a 0'01% ferric hydroxide sol, the quantities 
of ferric oxide precipitated are 4'65 mg. and 20 65 mg. respectively 
for 1 mg. of the two gold sols. The authors consequently draw the 
conclusion that a colloid phase of finely-divided particles precipi- 
tates another colloid phase of opposite charge more energetically 
than the same colloid consisting of larger particles. J. F. S. 

The Influence of the Hydrogen-ion Concentration on 
Mixtures of Colloids. Leohob Michaelis and Heinrich Davidsohn 
{Eioehm. ZtiUch., 1913, 64, 323 — 329). — A reply to the paper of 
Landsteiner (this vol., i, 668). The authors do not deny that two 
oppositely charged amphoteric substances can act on one another 
over a large range of hydro^n-ion concentrations. They insist on 
the fact, however, that there is a maximal action at a certain 
concentration lying between the isoelectric point of the two sub- 
stances. In order to demonstrate this point experimentally, low 
dilutions must be chosen, and they illustrate their statement by 
experiments on the precipitation of gelatin by tannin and on the 
combination of cartfun dyei with gelatin. They contend that this 
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“unst>ecifio” combination of two opporitdy charged electrolytes b 
to KstLguished from a <' specific ” combination (for example, 
«on ofprecipitins), when no sharp optimal point, 
ascertained, even m dilute solutions. 

A Critioiam of the Lipoid and Ultra-fllter Theoms of the 
Membrane ; the Influence, of the Blertrio Charge of 

n r\r\ Their Intra vitam Deposition in the Cell. Willy 

Colloids on ineir mwa viuo. ^ rq__ 77N— The author reuliM 

Ruhiand (BtocAom. /stiscfi-. 1913, 04, mj. 

to the criticism of Hober and Nasi (this vol., ii, 486), who have 
Alerted to hia ultra-filter theory of the pa^e of dyes into a cell, 
u 's extended, in the first instance, that the Overton-Meyer hpmd 

theory is insufficient, and numerous exampte are quo^ of both 
dves which are soluble m lipoids (cholesterol in con- 
i « utiK aTorganic solvent which does not dissolve 

SwS i rr'th."’’ 'fs 

tne aye;, . , „hich are insoluble. It is contended, 

r^Wmore in fa^voJ of the ultra-filter theory, that only those 
Hves in state of high dispersion can penetrate this cell-wajl As 

criterion for this state of dispersion the diffusihility through 
critenon lo shown that those dyes which readi v 

to rZma membrare readily diffuse tLough the jell/ 
pemeate the p however, that a distinction must he 

“p“ r sr*' 

stored in the cell. Basic dyes are readily stored, in that, in coming 
S contact with arid substances such as tannin, they are preo^i- 
S ed and thus remain within the cells, and soon ^come visible. 
Arid dyes can penetrate without being .'ind a method is 

described for demonstrating their pre^nce witbm «"• 
Srical charge on the colloid affecte, therefore, their storage 
capacity, rather than their permeating qualities. S. B. S. 

Starch Jellies. Abthue Meyer {KM. Chmn. Bnheju, 1913, 5, 

1_!^A very complete investigation of solutions of arrov- 
^ {' u j lUa lo Mi'mi nroduced by them has been made. It 

root starch and the jellies 1 ?s_ 140 O are not molecular 

is shown that solutions produced at 138— HU are not molecular 

disnerr systems, although in many respects they resemble sue 
SSs Thes^ solutions do not exhibit nmtom dispers.ty, and 
to the sweUing of the starch, lumps are produc^ which even on 
u do not dissolve. Complete solution only occurs, 

il tLch naste na^lenre so small and scattered that they 

the o-amylose remains undissolve . y adhere strongly, 

becomes a globule J . trichite of a amylw 

and the interstices of wWch are fiHe V tAmperatuWS 

which can be detected ultr«nicro«x)pic»Ily. At tempera 
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about 138° the trichite is converted into drops. The drops’ of the 
amylose solution of water are very viscous, but on increasing the 
temperature the viscosity decreases because more water is absorbed, 
and since this renders them less refractive they are more difficult 
to detect. The viscosity is so far diminished that at 60—100° the 
drops flow together to form homogeneous porous drops of irregular 
form. A colloidal solution of starch which has been prepared by 
heating at 138 is made up of two phases : (1) a very viscous phase 
(2), and (2) a phase of low viscosity (F). The disperse phase, Z 
contains particles of varying size, which are due to the varying 
size of the amylose crystals and the extent to which the drops have 
united in the preparation. Such an heterogeneous disperse system 
of amylose never has a greater degree of dispersity than it possesses 
as soon as prepared at 138°. On cooling such a solution the dis- 
persity decreases, the slower the cooling the greater the decrease. 
If a dilute solution of amylose is rapidly cooled, the drops of 
phase Z maintain their original size, and only slowly unite with 
one another to produce conglomerates and an emulsion. If a con- 
centrated solution, in which the drops easily come into contact, is 
cooled, a thin or a thick jelly is produced, depending on the concen- 
tration. With more rapid cooling only small conglomerates of 
irregular form are produced, whilst with slow cooling larger globules 
of half-melted drops are produced, from which a jelly globule of 
amicroscopic drops is formed. All these elements, together with 
those which have maintained their original form set together in 
various ways, compose the jelly. The various elements even at 0° 
possess a definite viscosity, and are not solid. The jellies are conse- 
quently porous, and contain the dispersion medium In the pores. 
The water in the pores is easily movable, whilst that dissolved in 
the amylose is bound in the sense of a dilute solution, and can 
consequently exhibit only a small vapour pressure. The concentra- 
tion of the water in the amylose is smaller the lower the tempera- 
ture of the jelly. When a jelly is dried at the ordinary tempera- 
ture the water from the pores evaporates, and the jelly falls 
together, but maintains its structure. On placing such a dried 
jelly in water, the form Z absorbs a quantity of water correspond- 
ing with the temperature, and water enters the pores and again 
produces the jelly* When a freshly prepared jelly is warmed with 
water and the temperature constantly increased, the form 2 takes 
up more and more water, and its viscosity and refraclivity decrease, 
thereby producing a softer and more transparent jelly. At about 
100° the half-melted drops begin to separate from one another, and 
on further heating the jelly falls into its structural elements. These 
always have a less total surface than the disperse phase of the 
freshly prepared solution from which the jelly was produced. 

J. F. S. 


Colloidal Solutions. II. The System Tannic Acid-Water- 
Acetic Acid. Emanuelb Patesno and G. Salijiei [KoUoid. Mseh., 
1913, 13, 81—88.* Compare this vol., i, 409).-^Freezmg-point deter- 
apd ChmUa, 1913, 43, ii, 245-263. 



ii. 860 ABSTRACTS OF OHBMIOAL PAPERS, 

minations have been made of solutiona of tannic acid in water, 
acetic acid, and mixtures of the two aoWenta. It is shown that 
the presence of tannic acid does not m^ify the freezing-point 
diagram acetic acid-water. A concentration up to 4% of tannic 
acid in dilute acetic acid brings about a gradual rise in the 
freeing point of about 02° for solutions wntaining up to 
30% acetic acid, and further additiop of tannic acid eSect no 
further change in the freezing point. The addition of tannic add 
even up to 20% causes no change in the freezing point of a 46'48?' 
acetic acid solution. When the quantity of ^tic acid in the 
mixed solvent exceeds that of the water, the addition of about 10% 
of tannic acid produces a lowering of the freezing point of about 
0-3°. The authors explain these changes by the high absorptive 
property of the tannic acid, both for water and acetic acid, and 
they conclude that tannic acid is equally insoluble in both solvents, 
but forms in both cases colloidal suspensoids. J, p. g, 

CoUoid-ohemioal Action of Diuretic Salts. Maetir H. Pischeb 
and Annb Stkes {Koilaii. Ztitsck-, 1913, 13, 112 — 121). — The authors 
have injected a number of salt solutions into the blood of rabbits 
and rats, and measured the quantity of urine expelled during the 
following two hours. The salts injected were sodium chloride, 
magnesium chloride, strontium chloride, calcium chloride, and 
mixtures of these salts all in A74-8olutions. Further experiments 
were carried out with various sodium salts, including nitrate, 
bromide, acetate, phosphate, iodide, and sulphate; magnesium 
sulphate was also employed. It is shown that the diuretic action 
of the various salts runs parallel with their dehydrating action 
on protein colloids, a fact which pointe to the conclusion that their 
action in the first place is due to their influence on the substances 
as a whole, and that they act as diuretics only so far as they supply 
free water, extracted from the colloids, to the kidneys. The order 
of the action in increasing degree is sodium, magnesium, strontium, 
and calcium, and for anions, chloride, bromide, nitrate, iodide, 
acetate, sulphate, and phosphate. It is shown that the addition 
of bivalent metals, such as calcium, magneiSium, and strontium, has 
no antagonistic effect on the action of sodium chloride, but, on the 
other hand, is additive to it. The osmotic theory of the action of 
diuretic salts is considered in the light of the present experiments. • 

J. F. S. 

Phenomena of “Olot" FonnationB. 1. Clotting of Milk. 
Saboxl B. Scbbtter (Free. Ray. Sac., 1913, S, 86, 460-481).- 
When solutions of calcium salts and sodium cholate are mixed a 
clot is formed on heating. In the case of those salts which raise 
the surface tension of water, the greater the concentration of salt 
the shorter is the time required for clot formation. Salts which 
lower the surface tegsion decrease the clotting time only up to a 
certain limit of concentratibn. Above this limit, the clotting tme 
is increased or the clot formation inhibited, entirely. The inhili- 



OTOBBAL AND PHT8I0AI, CHEMISTET, 


ii. 861 


tion of clotting is attributed to the adsorption of simple molecules 
by the more complex colloids, which are thereby inhibited from 
^ clot. In milk the materials necessary for 
clot formation pre-exist, but the adsorption of simple molecules 
from the solution prevents aggregation. The conception is 
advanced that the ferment clears the surface of the colloid*from' 
adsorbed substances, and allows aggregation to take placet 

The solubility in half-saturated lime water is used as a criterion 
of caseinogen preparations. Products allowed to remain a short 
time only in contact with acetic acid during preparation give ■ 
opaque, milky fluids containing 8% of caseinogen. When heated 
at 37° or allowed to remain with acetic acid a*lesa soluble meta- 
caseinogen is obtained, forming opalescent solutions. Solution of 
this in sodium hydroxide and precipitation with acetic acid recon- 
verts it into the more soluble form. 

The addition of calcium chloride to solutions of caseinogen in 
sodium hydroxide gives a precipitate only within certain definite 
limits of concentration of the calcium salt. The addition of rennet 
to a mixture in which precipitation is inhibited by an excess of the 
salt immediately causes precipitation. When the optimal amount 
of calcium salt is present, precipitation may be inhibited by adding 
milk serum, peptone, or glycine. Rennet only causes precipitation 
in these cases when too much inhibitor is not present. The final 
result of the reaction depends on the relative quantities of the 
various products present in the system. Evidence is quoted to 
prove that the clot is formed from caseinogen, and not from the 
calcium salt. 

The clot produced by rennet alone is formed from metacasein- 
ogen; that produced by calcium chloride alone is formed from 
caseinogen. The rennet clot cannot be converted into natural 
caseinogen. The rennet does nob in any way effect proteociastic 
digestion in the clot. In milk the clot formation depends on the 
presence of four series of substances in the system, namely, simple 
inhibitory substances, colloids, enzymes, and calcium salts. 

E. F. A. 

Passivity of Metals in the Light of the Theory of Allotropy. 
AsDRKia Suits {Proc. K. Akad. Wettmich. Amttardam, 1913, 16, 
191 — 192). — The author advances a theory of passivity, which 
assumes that metals are built up of different kinds of molecules 
of different reactive power. In such a case the internal equilibrium 
of the surface layer will be disturbed by chemical action, and on 
the rapidity with which equilibrium is re-established will depend 
whether passivity is observed or not. J. F. S. 

Equilibria in Ternary Systems. VIII. Feans A. H. Schbeine- 
M4KERS (Free. K. Akad, Wftmach. Amsterdam, 1913, 16, 99—113). — 
A mathematical paper, in which the coniposition, entropy, and 
voluine relationships of a liquid, in iVhich two solids are dissolved, 
with its vapour and. jbbe solid phases are considered. J. F. S. 
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TSfliiilihria in Certain Organic Systems. Nikoi^ A. Puschin 
and I T. GBBBBNBOHTSOHreov (/. Sues. Phy». CAam. 5oc., 1913, 45, 
741 _ 746 ).— The folio-wing melting-point diagrams have been 

*Tl*fi)ipl>enyla“i”® and p-nitroanisole. This consists of two 
brinth^ meeLg in a eutectic point a,t 20-5° corr^ponding wub 
51-5 mo! % of n-nitroamsole. The liquid pha^ exhibit an orange- 
red coloration Solid solutions of appreciable concentration are 

“l 2 SShane and diphenylamine. This consists of two straight 
linW meeting in a eutectic point, 32-2° which ^rresponds with 
39 mol. % of diphenylamine. No solid solutions of marked concen- 

tration ar p-nitroanisole. The eutectic point here is at 

34 §° whS Masca^elli 1909, 39, i, 280) gave 33-2o. 

Urethane has m. p. 48-3°. that given by Mascarelli being 4r3» 
Solid solutions are not formed to an apprewable extent. 

Mi m-Nitroaniline and naphthalene. The diagram comprises 
two branches, the eutectic point being 68° and the composition 
75 mol. % of naphthalene. SoUd solutions were not 

Distribution of a Suspended Substance Throughout Two 
Liauid Phases, and its Practical Signifloation. Willem 
KL (Sm.’ WeMa<l, 1913. 10, 700-709), -A theoretical 
investigation of the conditions governing the distribution of a 
subetance in suspension in two immiscible liquids, and a discvissioh 
of the bearing of the problein on Elmore's method for the separa- 
tion of ores, the cleansing action of soap, and the moist preparation 
of paints. ''' 

The Svstems Phosphorus and Cyanogen. Andeess Suits 
IProc K Akad. WtUrixh. Amzttrdam, 1913, 16, 27— 33).— The two 
svstems red phosphorus-yellow phosphorus, cyanogen-paracyanogen 
are consider^. It is shown that both systems are alike and com- 
narahle in all respects, and probably belong to the ether-antlira- 
ouinone type. It is shown that no connexion can be deduced 
between -vellow phosphorus and violet and red phosphorus, or 
b^re^n Sanoge^ an^d paracyanogen, although there obviou y. 
must be some connexion, since the phases are respectively coni^ 
ible into one another. 

The Displacement of the Critical Pointe of Iron by 
Addition of Silicon. Gsoboes CntEpy and Andee Cobnl- (trai;. 
rmd 1913, 167, 319-322. Compare Vigouroux, this vol., n, ->^4 
-A study of the variation in the three critical points. «i;. S 
of iron on the addition of increasing amounte of 
points being determined by the rates of cooling of the ar o 
alloys The point 03 diminishes in intensity as the “ 

Sn increaL, whUJt passing dightly.up the temperature * 
and disappears entirely in aUoys containing V5% or more of silico 
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The point passes^ slowly down the temperature scale ae tlie per- 
centage of silicon increases, but retains its intensity. In alloys 
containing little COTbon, the decrease is 10° to 12° for each 1% 
of silicon. The point pass^ slightly up the tempefature scale 
with increase in silicon, but diminishes in intensity as the carbon 
becomes converted into graphite, owing to the presence oP the 
silicon, and disappears when the silicon content is above 6%. On 
account of the opposite natoree of the variations of the points 

and fl 2 > positions of these two points coincide for an alloy 
containing 3'16% Si, above which they become inverted. W. G. 

The Pseudo-system Methyl Thiocyanate-Methyl Thio- 
carbimide. Andekas Shits and H. Vixsbdoise {froc. K. Akad. 
WitenBcJi. Amsterdavit 1913, 16, 33 — 39). — It was shown by Walden 
(A., 1906, ii, 336) that the solution of salts in methyl thiocyanate 
brought about a lowering of the boiling point, and not raising, as 
was to be expected. The authors show that this abnormal change 
is due to the conversion of the thiocyanate into the thiocarbimide, 
as indicated by CHa'S’CiN — CHj'NlCiS. The thiocarbimide 
has a lower boiling point than the normal ester, which conse- 
quently explains the lowering of the boiling point. Quantities of 
methyl thiocyanate were kept in contact with cadmium iodide for 
prolonged periods, and then fractionally distilled. It was found 
that the Brst portion distilled at 123'6°, and that the temperature 
continually rose as the distillation proceeded until the last fraction 
.had a boiling point of 136'5°. The boiling point of the iso- and 
normal esters are respectively 119° and 130'5°; consequently the 
experiment shows that an internal change occurs in the solvent, 
and the boiling point is influenced in the normal manner. 

J. F. S. 

Binary Systems of Thallous Chloride with the Chlorides of 
Some Bivalent Metals. Carlo Sandonnini (Aui B. Accad. Lincei, 
1913, [v], 22, ii, 20 — 27. Compare this vol., ii, 588). — The paper 
deals with the thermal analysis of the systems TlCl-PbCk, 
TlCl-SnCl^, TlCl-HgClj, and TlCl-CdClg. 

Thallous chloride and lead chloride are completely miscible in 
the solid state. The curve shows a minimum at about 370° and 
40 mol. % of lead chloride. 

Thallous chloride and stannous chloride form solid solutions in 
all proportions. There is a minimum at 185° and 82 mol. % of 
stannous chloride. 

Thallous chloride and mercuric chloride form two compounds. 
One of these, TlCl.HgClj, melts unchanged at 224°; the other, 
probably 4TlCl,HgCl2, decomposes on fusion, its temperature of 
formation being 250°. Both form solid solutions with each other 
and with the simple salts between very wide limits. The eutectic 
mixture of HgClj and TlChHgClj lies at about 64 mol. % of 
mercuric chloride and 183°, the limits of existence of saturated 
solid solutions being 63—76 mol. % of mercuric chloride. The 
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eutectic mixture of TlCl,HgClj correspondB with about 32 mol, »' 
of mercuric chloride and 205°. 

Thallous chloride and cadmium chloride form a corapounj 
TlCljCdCl^j'm. p. about 426°. The eutectic mixture^ of this com- 
pound with the two salts correspond with 27 mol. % of cadmium 
chloride and 259°, and 66 mol. % of cadmium chloride and 400° 
respectively. R. V. g. 

The Dissociation of the Molecules into Atoms Considered as 
one of the Factors of the Velocity of Reaction. E, Bkineh 
{Compt. rtnd., 1913, 167, 281 — 284. Compare this vol., ii, 21 ).— a 
theoretical discussion of the above question, in which the author 
considers that the velocity of a reaction is largely controlled by 
the atoms, arising from the dissociation of the molecules, and on 
these grounds he explains the inactivity of nitrogen at moderate 
temperatures, the molecules of nitrogen being very stable, and 
giving but few free atoms. W. G. 

The Thermal Decomposition of Symmetrical Diarylbydr- 
azines. A Reaction of the First Order. Geobgb 0. Curme, jun, 
(/. Amer. Chem. Soe., 1913, 35, 1143—1173). — The author has 
investigated the velocity of decomposition of hydrazobeuzens 
p-hydrazotolueue, and p-methylhydrazobenzene, the products being 
mixtures of azotaenzene and aniline, azotoluene and toluidine, and 
benzeneazotoluene, aniline, and toluidine respectively. 

Prom the results the decompositions are reactions of the first 
order, and the author inclines to the view that a series of changes 
occurs, namely, NHR-NHR — >-2NHR— »-NR; +NHjR, conclud- 
ing with a coupling of the NRl residues to an azo-compound; the 
first stage is suppo^ to be slow in comparison with the others, and 
so determines the unimolecular nature of the reaction. 

The ease of decomposition falls in the order hydrazotoluenc 
(4 = 0'00160 at 110'25°), methylhydrazobenzene (i = 0‘00146 at 
i25’30°), hydrazobenzene (t = O'0OU5 at 140’35°, 0 00253 at 
145'35°, 0'()0436 at 150'35°). This order appears to agree with 
that of the sensitiveness towards acids, for on treatment with excess 
of iodine in alcoholic solution for the purpose of estimation of the 
respective bases by oxidation to the azo-compound, it is found that 
about 1% of hydrazobenzene, 3% of p-methylhydrazobenzeue, and, 
10% of hydrazotoluene undergoes rearrangement on account of the 
influence of the acid formed; the amount of iodine used up is 
therefore not strictly equivalent to the quantity of hydtazo- 
compound applied. D. P. T. 

Catalysis. Isidok Tradbe {PJlilgtr’i Archiv, 1913, 153, 
309 — 322). — A theoretical paper, in which catalysts are discussed; 
the author considers them in three groups; (o) negative catalysts 
(bradyatysts), (6) positive catalysts (twhysts), and (c) Eklysts, 
catalysts which bring about the reaction. In the first two cases 
it is shown that the substances included under these headings may, 
under different conditions, act positively or negatively. The pres- 
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ence and influence of catalysts are considered in the case of iisease 
and the action of medicines on the catalysts is considered. In the 
case of the eklyets the author criticises Ostwald’s definition of a 
catalyst, and dedimes evidence to show that catalysts can, and do, 
bring about reactions which could otherwise not occur even very 
slowly. The examples put forward to support this assertiotf are 
of a medical nature. j. jp g 

A Case of Iron Light Catalysis. H. Staffoed Hatfield 
{Zeitach. EUUroehtm., 1913, 19, 617).— The author shows that the 
liberation of iodine from a solution of mercuric iodide in potassium 
iodide in sunlight does not take place if the materials are entirely 
free from iron. Consequently, he shows that the reaction 
2 KI + 0 + Hg=2KOH + HgIj, which takes place in sunlight, is 
strongly catalysed by iron compounds. J. F. S. 

The Univalent Atom Cannot be a Simple Doublet. Marcel 
Brillouin (4rm. C/iim. Phyt., 1913, [viii], 29, 473 — 490. Compare 
this vol., ii, 493). — A mathematical paper, in which the author 
demoustratee that the conception of a univalent atom as a simple 
doublet is inadmissible. H. W. 

Some Thermometric and Optical Constants as Functions of 
the Atomic Weights. Wilhelm Biltz {Ztiltch^ Eltklrochtm., 
1913, 19, 613 — 617). — The author gives very complete curves, 
which show that the hardness, boiling point, melting point, electric 
conductivity, light absorption, and index of refraction of the 
dements are all functions of the atomic weight. The relationships 
letween these various properties are discussed. J. F. S. 

Chemical Papyri of the Third Century (The New Stockholm 
and the Leyden Papyri). Edmund 0. von Lifpmann (Chtm. Zeit., 
1913, 37, 933—934, 962— 9G4, 1002—1004, 1014— 1015).— An 
account of a chemical papyrus discovered at Thebes in 1828, and 
now preserved at Stockholm. This papyrus amplifies, in a most 
fortunate manner, the Leyden papyrus, since whilst the latter 
deals chiefly with the noble metals, the former deals chiefly with 
precious stones and pearls and with dyeing, in particular purple 
dyeing ; only a small portion relates to the metals. T. S. P. 

Improved Method for the Extraotion of Powdery Material. 
M. Karoos and W. Schillke (Chem. Zeit., 1913, 37, 920).— A 
perforated glass tube, sealed at the lower end and funnel-shaped 
at the upper end, is put down the centre of the powder to be 
extracted, which is contained in a Soxhlet apparatus. The liquid 
from the condenser falls into the tube, and then percolates uni- 
formly through the powder, the extraction being completed in a 
much shorter time than if no tube were present. To prevent the 
perforations of the tube becoming stopped up by the powder, it is 
provided with a closely-fitting cloth sheath. T. S. P. 
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Jac^etted Fractionating Column. Hehsi Tigbeux (Bvll. 

ehim., 1913, [iv], 13, 868—869. CompAre A., 1904, ii, 611) xiie 

previouslyjescribed fractionating column has been improved by 
slightly inlTeasing its diameter (22 — 23 mm. instead of 15— jg 
mm.), which permits the introduction of eight points at each stage 
insWad of four. Further, for liquids of b. p. above 100°, the 
column "is now sealed into a glass jackpt at a point just below the 
side-tube. With this apparatus it is claimed that .liquids of high 
b. p. can be fractionated without overheating even when a lone 
column is used. H. W, ° 

Distillation of Petroleum Distillates Under Komal Preaeure. 
A. SoHELLEB {Ohm. ZeiU, 1913, 37, 917), — The author describes aa 
apparatus tor maintaining a constant pressure, tor example, normal 
pressure, during the distillation of petroleum distillates. The 
pressure is maintained constant by means of a Bunte pressure 
regulator (compare Bunte, A., 1873, 1103). The necessity for such 
an apparatus arises from the fact that the relative proportions of 
the various fractions vary with the pressure. T. S, p, 

A Simplified Modification of the Skita Hydrogenation 
Apparatus. H. Heinkiok Feanck {Chem. Zeit., 1913, 37, 958).-, 
The author describes a simple apparatus, which can be readily 
built up from material usually found In a chemical laboratory, for 
carrying out hydrogenations according to Skita’s method, 

T. S, P. 

A Water Pump. Henbi Vigbeux {Bull. Sot. thim., 1913, [jv], 
13, 869— 870).— The pump consists of a glass tube, 15 cm. long 
and 7 — 8 mm. wide, constricted at two points in such a rtiannet 
that the lower constriction has a slightly greater diameter than thi 
upper one. Between the constrictions a bulb is blown, which i: 
subsequently flattened in such a manner as to bring the narrowed 
portions of the tube as closely together as possible. A side-tube ii 
blown on to the bulb. 

When the position of the constrictions is correctly adjusted, the 
apparatus is stated to give as good a vacuum as can be obtained 
with the most complicated pumps, whilst, even when this is not 
the case, it is still sufficiently powerful to bring about rapid filtra- 
tion. H. W. ' 

Tube for Emptying a Kipp Apparatae. A. FaiEBMiSN {Chm. 
Zeit., 1913, 37, 929). — Through a two-holed stopper in the top of the 
apparatus are fitted a siphon tube leading to the bottom, and s 
right-angled tube which reaches a short way below the stopper, Bj 
blowing through the second tube the acid is forced out through 
the siphon. T, S. P- 

A Dilution Colorimeter and the Error of Colorimetric 
Comparison. RoBEkt V. STAnroBD {ZeUnA. phyiiol. Chato, 19i3i 
87, 153—170). — A form of colorimeter is described and iffitti, 
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based on the principle of the dilution of a stronger soloUan 

srrrsr. “• 

parte, namely a flang^ funnel perforated disk, and ring; the’disk 
IS clamped between the funnel and the ring, the latter fominTa 
r^eptacle for the liquid to be filtered. The holes of the perforated 
plate are covered mth a filter paper, on which, and covering the 
whole sur ace of the plate, is placed a thin collodion film before 
the several parte of the apparatus are clamped together With this 
apparatus, and using a vacuum pump, it is possible to filter 
colloidal solutions, such aa colloidal solutions of gold and iron 
oxide, very quickly. The apparatus is also of great value in the 
estimation of gelatinous precipitates. W H G 


Application of Ultraflltration Apparatus. Heinrich 
Bechholu angew. Ci^., 1913, 26, 472).-The apparatus 

described by Zsigmondy (compare preceding abstract) permite of 
filtration under a pressure of only one atmosphere. In cases where 
higher pressures must be employed, the apparatus described by the 
author previously (compare A., 1908, ii, 24) is suitable. 

W. H. G. 


Lecture Experiments with Bare Gases. Georg GEHLorr 
Ztitsch.^ 1913, 19, 838 — 841). — Six lecture experiments 
are described to demonstrate (1) the absorptive property of strongly 
cooled cocoanut charcoal, (2) the preparation of helium from the 
air, (3) the presence of the rare gases in the air, (4) preparation 
of argon from the air, (5) the presence of neon in the air, and 
(6) the presence of helium in radioactive minerals. The expcrlmente 
all make use of the absorption of the commoner gases by cocoanut 
charcoal, aud the preparation of argon makes use of molten 
potassium. J. y. g. 


Inorganic Chemistry. 


Apparatus for the Preparation of Hydrogen Bromide. 
Antonio GARcia Banus {A-nal, Fis, Quim,, 1913, 11, 363 — 364). — 
Bromine is dropped, by means of a tap-funnel, on to molten 
naphthalene at 40 — 50° contained in a distilling flask, the side-tube 
of which is sealed to a U-tube containing a few c.c. of water, 
potassium bromide, and red phosphorus. G. D. L. 

The Sulphur Set Free in the Action Between Sulphurous 
Acid and Water. ^Ihilk Jongfleisch and Leon Brunei (Gompt. 
rend., 1913, 167, 257 — 262. Compare this vol., ii, 681). — If the 
VOL. CIV. ii. 57 
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iateradtion of sulphurous acid and water takes place at a tempera, 
ture above the melting point of octahedral sulphur, the sulpimj. 
is precipitated in a liquid form, which on cooling crystallises in ^ 
form depending on the temperature. At 98 — 100° the sulphur is 
precipitated sometimes in masses, crystallised after fusion, some- 
times in liquid globules, which slowly crystallise on keeping, the 
sulphur, thus being molten at a temperature below its melting point 
This is explained on the grounds that the suljihur is produced in 
the plastic form, which at 100° is converted into the octahedral 
form with the development of heat, thus raising the temperature of 
the mass to above 113°. At lower temperatures the sulphur is 
precipitated in the plastic form. Diagrams are given showing the 
appearance of the sulphur as precipitated under different condi- 
tions. W. 0. 


Sulphur, Selenium, and Tellurium. Ernst BECKuisii 
(Sitnungiher. K. Akad. Wist. Berlin, 1913, 886 — 894).— Cryoscopic 
measurements on solutions of naphthalene, diphenyl, aniline, quino- 
line, etc., in sulphur gave a value of 213 for the freezing-point 
constant, from which the latent heat of fusion is calculated to he 
141 cal. Utilising the results of Smith and Holmes (A., 1903, H 
284), the molecule of amorphous sulphur is then found to be L’ 
that is, it is probably Sj. From various considerations the author 
comes to the conclusion that the molecule Sj is dark brown, and 
hence he gives an explanation of the colour assumed by molten 
sulphur at different temperatures. The explanation involvee the 
assumption of the formation of a complex between crystalline 
sulphur (Sj) and amorphous sulphur fSj). 

Boiling-point determinations on solutions of sulphur in liquid 
chlorine prove the existence of the chloride, SjClj. 'When the light 
yellow solution of this compound is allowed to assume room tea 
perature in a sealed tube, it becomes dark brown after a few hours, 
owing to the formation of the chloride, SClj. 

Cryoscopic and ebullioecopic determinations on solutions of 
sulphur in bromine do not point to the formation of molecules 
containing only one atom of sulphur; only the bromide, SjBrj, 
exists. Similar experiments in iodine solution show that no com- 
bination takes place between sulphur and iodine. 

Selenium and chlorine give only the monocfaloride and tetra- 
chloride, of which the latter is the most stable. Ebullioecopi# 
experiments with solutions of selenium in bromine indicate the 
formation of a mixture of the compounds SevBrj aud SeBr,. In 
iodine as solvent, selenium existe as the molecule to Se,, where^ 
in solvents such as diphenyl and anthraquinone the molecule is 
Seg. The application of various physico-chemical methods does not 
indicate the formation of any compound between selenium acd 
iodine, and the dissociating effect of iodine on the molecule of 
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The Mol^nlar Weight of Sulphur Trioiide. Hkkbi 
QiWN {Cmpl. >^.,1913, 167, 375_376).-ABSuming the molecular 
weight of sulphur taoxide as 80 , and determining the heats of 
vaporisation and solidification of liquid sulphur trioxide, the author 
calculates the constant in de Forcrand’s modification of Trouion's 
law to be 35-8, which is sufficiently dose to the value 30 given bv 
de Forcrand, to confirm the exactness of the molecular^weight, 
whilst at the same time pointing to a commencement of polymerisa- 
tion during liquefaction. ^ q 


The Mechanism of the Formation of Sulphuric Acid in the 
Lead Chambers. Emu. Baisan and A, Jiunii! (Compj. rend 1913 
157, 448-450. Compare this vol., ii, 21).-Th6 authors consider 
that the formation of sulphnric acid in the lead chambers is due 
primarily to the direct oxidation of the sulphur dioxide by the 
atomic oxygen arising from the dissociation of the nitrogen 
peroxide, the sulphur trioxide formed then combining with the 
water. They have obtained sulphur trioxide by the interaction 
of pure dry sulphur dioxide and nitrogen peroxide at temperatures 
below 60°. -W. G. 


Volatility of Sulphuric Acid when Used in Vacuum 
Drying. H. C. Ooek (/. Bwl. Cbm., 1913, 15, 269— 361).— Tbs total 
loss of sulphuric acid in a Hempel desiccator was 0'00656 milligram 
per sq. cm. per day. Lime is recommended instead. W. D. H. 

The Chemical Affinities of Nitrogen. Geofprey MiniiN {Chm. 
Nm, 1913, 108, 49 — 52). — A lucapitulation of views slresdy put 
forward by the author in his book (“ Besearches on the Affinities 
of the Elements,” 1905), in which he claims priority for expression 
of the view that from its position in the periodic system nitrogen 
must be an element possessing strong affinities, and also for clearly 
indicating on what elements these affinities would be most strongly 
exerted. Solid curves are given showing how the affinities of the 
successive elements vary, passing from lithium through boron, etc., 
on to fluotiue. W. G. 


Chemical Beaotions at Very Low Pressures. II. The 
uhemioal Removal of Nitrogen in a Tungsten Lamp. Isvikg 
Cakomoik (7. Amer. Chem. Soc., 1913, 36, 931—943. Compare this 
fol, ii, 209). — When a tungsten lamp containing nitrogen at low 
pressures is run for some time, the nitrogen gradually disappeais. 
Investigation has shown that the disappearance is brought afmut 
in three ways, namely; (1) Chemically. — The nitrogen combines 
with the tungsten vapour v> form the brown nitride, WNj. (2) Elec- 
trochemically.. — ^When an electric discharge passes through nitrogen 
ind a hot tungsten cathode is used, the nitride WNg ie formed^ at 
he cathode. (3) Electrically. — ^At very low pressures and high 
oltagea there seems to be a reversible removal pf limited quantities 
f nitrogen, in which the nitrogen is driicn on to the glass in such 
form that it can be cecovered by heating. 


51—2 
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In tlie present paper the chemical remoTal is alone considered in 
detail. .Prom zero pressure up to about O’OOl mm. the rate of 
removal of the nitrogen is proportional to the product of the rate 
of evaporation and the pressure of nitrogen. From about O'OOS mm 
up about 1 mm. the rate is directly proportional to the rate of 
evaporation, and independent of the pressure ; above pressures of 
2 mm.' there is still direct proportifnality between the rate of 
removal and the rate of evaporation, but the latter is materially 
reduced by the presence of the gas. 

The nitride, WN^, in thin layers is a clear, brown colour, very 
different in appearance from finely divided tungsten. It is stable 
in a vacuum at 400°, but is decomposed at 2400° (abs.), it jj 
decomposed by water, giving ammonia and probably the oxide WO 

The electrochemical removal takes place at much lower tempera 
tures [1900° (abs.)] than the chemical, when potentials much over 
40 volts are used in such a way that a perceptible discharge takes 
place through the gas. The electrical removal occurs at pressures 
of O'OOfi mm. and less, with 250 volts voltage and high filament 
temperatures ; part, at least, of the nitrogen is easily recovered by 
heating the bulb. 

Nitrogen does not, at any temperature, react perceptibly witli 
solid tungsten. The behaviour of nitrogen towards solid tungsten 
and tungsten vapour is similar to that of oxygen towards platinum 
and platinum vapour. 

The mechanism of the chemical removal is discussed, the discus- 
sion being based on the vapour tension of tungsten and the kinetic 
theory of gases. The equations developed give the vapour pressure 
of tungsten as 0'080 mm. at the melting point, 3540° (abs,); the 
boiling point is about 5000° (abs.). The heat of evaporation oi 
tungsten is very high, namely, 218,000- I ST gram cals, per gram 
atom. T. S. P. 

Colloidal Boron. Alexander Cutbier (Kolloid. Zeitseh., 1913 , 
13 , 137 — 143. Compare Ageuo and Barzetti, A., 1910, li, 500).- 
Colloidai solutions of boron have been prepared from boron obtained 
by the action of magnesium, potassium, and sodium respertiyelv 
on boron trioxide. The products in each case were extracted with 
hydrogen chloride and then with water until the aqueous filtrate 
acquired a decided colour. Then the residues were further 
extracted with 50 — 100 c.c. of distilled water and filtered; t!e 
coloured filtered solutions constituted the boron sols. From the 
magnesium preparations two sols were obtained: (1) a relatively 
unstable sol, and (2) a comparatively stable sol. The former sal 
had a dark brown to reddish-brown colour, and had a petroleim- 
like fluorescence in reflected light. This substance could be pre 
served for three to four weeks in a closed vessel, after which it 
coagulated rapidly. Attempts to concentrate the solution brought 
about coagulation, and the addition of electroly^ immediatch 
precipitated the cplloid. Dilute nitric acid oxidised the collm 
immediately to boric acid) and 7’5% hydrogen peroxide in alWiw 
solution wss immediately decomposed, with, the formation of ww 
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acid. Shaking chares] or barium sulphate brought about 
immediate ^agdatio^ and all attempts to%urify thf-soluC 
by dialysis fail^. The solution contained 0'06% of Jioron, and 
when coa^lated the gel so formed was completely insoluble in 
water. The relatively stable sol la similar to the foregoing, eacept 
that It may 1» pr^enied for sixty-four days unchang^ and allom 
of purification by dialysis. Two sols were obtained from the'product 
obtained by the action of potassium; these corresponded in all 
particulars with the foregoing sols, except that they were somewhat 
darker in coloim. Three boIs were obtained from the product of 
the action of sodium; these differ from the foregoing in their colour 
which is deep blue. Two of tae are unstable.luti third Ts So 
and may be dialysed ; it coagulates to a deep blue, slimy gel, which 
is readily soluble m distilled water. ^ J F S 

The Hydrothermrf Formation of Silicates. A Review. 
Gbosoe W. Mobet and Padi*Nigoli {J. Amer. Chem. Soc 1913 3S 
10S6-1130).-In the hydrothermal method of the temation of 
silicates the components are subjected to the action of water at 
temperatures generally near, although often considerably above 'the 
critical temperature of water, m closed bombs, and therefore under 
the corresponding high pressures developed by such solutions The 
authors give a review of all tho work which has hitherto been done 
in connexion with hydrothermal reactions, and append a complete 
bibliography of the subject. p 


Reactions Between Sodium Silicate and Ferric Chloride 
Solutions. Raphael E. Liesegahg (d. pr. Chm., 1913, [ii], 88, 
358 360. Compare A., ^1912, ii, 166). — Under certain conditions 
the reaction between sodium silicate and ferric chloride may give 
rise to silicic acid and ferric hydroxide only, no ferric silicate being 
produced. 

When an aqueous solution of sodium silicate (40° Be.) is covered 
with a 20% ferric chloride solution in a beaker, the latter solution 
gradually works its way in a thin layer down the sides of the 
vessel, and finally completely encloses the silicate solution. Between 
the two solutions a thin, wrinkled skin is formed, which consists 
of silicic acid, and is irregularly streaked with ferric hydroxide, 
«enc!osed in small folds of the silicic acid membrane. 

It is possible that the results obtained by Jordis and others 
(A., 1908, ii, 291 ; 1910, ii, 416) may be due to the reaction pro- 
ceeding to some extent in this direction. F. B. 


Technical Preparation of Baryta. IV. Preparation of 
Baryta by Electrolysis of Aqueous Solutions of Barium 
Sulphide. Loioi Marino and U. Gigli (GazaUa, 1913, 43, ii, 1 — 25. 
Compare Marino, this vol., ii, 592; Marino and Danesi, this vol., 
11 , 593). — The authors describe a considerable number of experi- 
ments undertaken to discover the effect of various alterations in 
the experimental conditions on this process, which was suggested 
by Brochet and Baaieon (A., 1903, ii, 478). In the work here 
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j j a ilianlirftjcrm of hiffh resistano® i* employed m ^all cases, 
recorded, a diaph ^ ? barium hydroxide u almost 

The t^u^ of^£ dectodee i. of importauce. the 
theoretical, pe natuw oi on solution should 

SiTJd^!S/eT’ihe^ 

teatiorof the sulphide does not fall below 5%. OJe quantity of 
barium hydroxide which can be produced by hydrolysis of the 
sulphide in concentrated solutions at TO-^0 amounts after twenty 
houm to about 13 grams per litre. The formation of barium hydr- 
oxide at the anode in electrolysis is not due to physical phenomena, 
bTto interaction of hydroxyl ions and barium sulph^de^ ^ 

Antinn of Various Waters on Lead. Habbi Hbap (/. Soc. 
r^^T«d 1913 32 771—775, 811—816, 847— 856).— A historical 
^^Tcrftol sumy of the work already dope is first given. In the 
aShS expenTJnta two methods were used : (1) Coils of load 
n^^s 10 ywds in length, were completely filled with the water 
E examination, and stoppered » that air was excluded. 
T^Piems of bright lead foil Pb) yere immersed m water 

cont^^ in cylinders, which were ^oppered in such a my 
Xt no air remained in the cylinder. Most of the experiment 
were carried out in a cellar, the temperature of which was fairly 

“pTre distilled water, free/rom dis^lyed gases exerts hut a very 
y i-i -A* rtTi 1 * 11/1 • tlie anfiount of loftd dissolved is so sniall as 
S be oS% 3 t rec^Uble by the method us^ (hydrogen sulphide 
^Lt in Nosier cylinders). Hydrogen, carbon dioxide, oxypn 
3 m“r, when dissolved in water, play a part m causing the lead 

to dimSve, the most potent being oxygen. In the present of b th 
to aisBOive, a reaction takes place which is com- 

oxygen ^ ^ ^ natural waters; the lead passes into 

■‘'ofdi.ur dsuiirf S‘uLM» “• 

action diminishes, b«ng the to solution, prevMt an; 

Calcium and sodium phoqihs^, pi^nt m »mno . p 
lead diisolying; ranking next to the phoephates, ai reg 
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jgyentive action, are the carbonates and hydrogen carbonates of 
the alkali and alkaline earth metals. Nitrates attack lead very 
vigorously, and sulphates, chlorides, and acetates only slightly, with 
certain exceptions. Ammonium nitrate has a very marked action, 
ammonium chloride a much less, and ammonium sulphate stiU lees. 
Aluminium sulphate, and especially calcium hydroxide,, dissolve 
quite large amounts of lead. 

^ The purer natural waters, for example, rain water, exert actions 
which are comparable with those of ordinary distilled water; lake 
waters have a much weaker action than distilled water, and differ 
from the latter in that the amount of lead passing into solution 
increases continuously with rise in temperature up to the boiling 
Doint. The addition of various substances to lake water modifies 
action on lead in a manner very similar to that observed with 
distilled water. 

In seeking an explanation of the action of peaty waters on lead, 
various types of water were subjected to the action of fresh peat. 
Both distilled water and rain water exerted less action on lead 
after such treatment than before, although in some cases they 
showed increased acidity. Soft upland lake water and a hard 
spring water were rendered more active by such treatment. Certain 
hard waters, however, especially those in which the hardness is 
permanent, are not rendered more active hy treatment with peat. 


The Ouprio ' Hydroxides and the Heat of Fonnation of 
Copper Nitrate ; Comparison with Uranyl Nitrate. Robibt pb 
Foecbanp (Compt. rmd., 1913, 157, 411 — 444). A study of the 
various hydrates of cupric oxide. Peligot’s blue _ hydrate, 
CuO.HjO, 15 stable up to 80° for several hours. At 85° it rapidly 
chan’^ colour to green without loss in weight, but dehydration 
then commences, and continues progressively; this may be 
followed by the changes in colour. The author has determined the 
heat of solution of the various hydrates formed, in the equivalent 
quantity of dilute nitric acid, and from his results finds that the 
isomeric change from the blue to the green hydrate is exothermic, 
and corresponds with 0'261 Cal. From his results, using the figure 
obtained by Gunte and Martin (A., 1909, ii, 1019) for the heat of 
•solution of anhydrous copper nitrate, the author obtains the value 
71-49 Cal. for the heat of formation of this anhydrous salt from 
its elements and 81-96 Cal. in the dissolved state. These fibres 
ire in close accord with the values for uranyl nitrate, starting from 
iiranium dioxido. 


Preparation and Properties of a Basic Copper Sulphate, 
CuSO,.CuO. Mafius Ehmasubi Pozzi Escot {Bull Sm. cAim., lai^, 
[iv], 13, 816— 817).— 5o«'c copper mlphate, CuSO^C^O, is ob- 
tained as a heavy, crystalline, greenish-white precipitate when 
potassium hydrogen sulphite is added to a hot saturated solution o 
copper sulphate in commercial formaldehyde which is in ^twt 
with a quantity of -finely powdered crystals of copper sulphate, 
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The substance does not possess reducing power. On exposure to 
moist air, it readily absorbs a molecule of water, forming the 
green, crystalline compound, CuSO^,Cu(OH)j. It is insoluble in 
water, readily soluble in dilute acids. Hot water slowly decomposes 
it intfc oxide and sulphate of copper. When heated in a glass tube 
it beconKis yellow, and subsequently me^ts to a clear, red liquid • it 
can be" maintained at this temperature for a long time without 
undergoing decomposition. H. W 

The Critical Temperature of Mercury. Alan W. C. Mknsiss 
(X Amtr. Chem. Soe., 1913, 36, 106? — 1067). — Transparent quartz 
glass tubes, 7 cm. long and 0'2 mm. in bore, were charged with 
mercury and then sealed after exhausting to 0 03 mm. pressure 
On heating in a muffle, the temperature of which could be kept 
remarkably uniform, it was observed that the liquid phase disan. 
peered at 1275°. This was not due, however, to the critical tem- 
perature being attained, but to the blowing out of the quartz 
tube, with consequent enlargement of its volume; in no case was 
the quartz tube ruptured. 

Kbnigsberger (A., 1912, ii, 1134) has stated that the critical 
temperature is in the neighbourhood of 1270°, but in view of the 
above experiments the author doubts that the critical temperature 
was ever attained by Konigsberger. Theoretical calculations, for 
example, one based on the relation between the densities of a 
liquid at different temperatures, as put forward by Thorpe and 
Rucker (T., 1884, 45 , 135), lead the author to the conclusion that 
the critical temperature for mercury lies above 2600°. T. S. P. 

The Products of the Incomplete Reduction of Ceric Oxide, 
A. Damiens {Oompl. rend., 1913, 157, 335— 338).— The author 
considers that the oxycarbide of cerium described by Sterba (A,, 
1902, ii, 399) is not formed by the incomplete reduction of ceric 
oxide with carbon, but that the reduction takes place in three 
stages ; 

2CeOj + 0=06,0., + CO, 

Ce.O, + 9C = 2060, + SCO, 

CeCj=CeCi+C. 

The carbide, CeC,, is isolated in the form of red crystals, very 
slowly attacked by water, and yielding acetylenic hydrocarbons* 
under the influence of water. W. G. 

Ultramarine. L. Wundeb {Chem. Zeit., 1913, 37, 1017—1018). 
A re-statenjent, for the most part, of results already published 
(compare this vol,, ii, 54). The reduction of ultramarine to a leuco 
compound by the action of yellow phosphorus in the presence of 
carbon tetrachloride is not a direct action of the phosphorus, since 
a solution of phosphorus in carbon disulphide does not act in the 
same way. The phosphorus takes chlorine from the carbon tetra- 
chloride, which is at 'the same time oxidised by the ultramarine 
to carbonyl chloride: 0014 + 0 = 00015 + 014. Sulphur chloride 
acts in a similar way, gases rich in sulphur, dioxide being formed. 
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Blue ultramarine, when heated with phosphorus trichloride in 
an autoclave, gives a red product, which becomes blue o6 heating 
in the air, » 

The author does not agree with the view that the blue colour 
ilu" mpar: £ present in solid ^(cdMal) 

Preparation of AnhydrouB Manganese lodM F. Dcceuiez 

Soc.ch^, 19 3, [ly], 13, 815-816).-Anhydrous manganese 
iodide can be readily obtained by the addition of iodine to finely 
divided manganese covered with anhydrous ether. A vigorous 
reaction occurs, which is rendered complete by gentle warning 
on the water-bath. Excess of iodine and iodide of iron may bl 
removed by washing the product with ether, whilst, if an exc^ of 
manganese is employed, it can be separated from the precipitated 
iodide by washing away the latter in a stream of ether. 

When prepared in this manner, manganese iodide is a white 
substance, which soon becomes discoloured. It is completely soluble 
in water, and combines energetically with gaseous ammonia. 

H.’w. 


Solubility of Sodium Dichromate in Alcohol. B Reinitzeb 
[ZeiUch. angtxD. CUm., 1913, 26, 466).-Sodinm dicbromate is soluble 
in alcohol to the extent of 5-13 grams of hydrated salt per 100 c.c. 
of solution at 19'4°; the solution decomposes very rapidly with 
the production of acetaldehyde. Ammonium and magnesium 
dichromates are also soluble in alcohol. W. H G 


The Action of Sodium Paratungstate in Pueion on Salts of 
the Halogen Acids and Oxy-halogen Acids. Simon Boghos 
K nziEiAN (Am»r. J. Sci., 1913, [iv], 36, 301—304. Compare Gooch 
and Euzirian, A., 1911, ii, 657). — ^In the case of fluorides, chlorides, 
and bromides, fusion with sodium paratungstate does not lead to 
complete expulsion of the halogen, since the simple elimination of 
that element will not leave an oxide to combine with the acidic 
oxide of the flux. Any expulsion of halogen taking place is due to 
atmospheric oxygen entering into reaction. Owing to the higher 
susceptibility of iodides to atmospheric action, fusion with the 
•tungstate gives a quantitative expulsion of iodine. lodates also give 
a quantitative loss of iodine (and oxygen), whereas chlorates and 
bromates are only partly decomposed. T. S. P. 

Haloid Bases of Columbium. Herbert S. Haened (/. Amtr. 
Chim. Soc., 1913, 35, 1078 — 1086). — By the reduction of columbium 
pentachloride with sodium amalgam, using the method and appara- 
tus described by Chapin in the investigation of the haloid bases of 
tantalum (A., 1910, ii, 303), a cAlorocoliimbium chloride, 
(CbjCl,3)Clsj,7H20, 

“'’^iued, which is analogous (o cblorotantalum chloride 
(loc. cit.). It forms black, shining crystals, which give an olive- 
green powder, insoluble in cold water, hut soluble in hot water 
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two of tbe So»de, chlorocolmibium hydroxide, 

ffl 0 is fomTi a bkck, microcrystallino precipi: 
Sm°W the Tromii*. (Cb.CWBr^^H.O, is readily 
tate, tand fro . , . in.excess of sodium hydroxide, 

obtone,^ ex^s of con'centrated hydrochloric acid 

constotion from the green chloride. 

“T stT.w^S’S: 

I?. ‘^^Lriiad be^n lit for some time the manometer readings gave 
the lamp had bw „-„ative pressure. Investigation of the 

what was appare y 6 , cause such an abnormality 

various sources o following explanation ; During the 

Si,t‘ f” “flip “ p'”*”™; f” 

~ i“S;- S 

tlsSni-A mixture is made of 1 gram of sodium carbonate 

f If 

pl4* The*fused mass is then removed with hot water; 
the operation is repeated. 


Mineralogical Chemistry. 


Ohm J 1913 50. 69—100. Compare Gilpm and ftam, ., i 
l^fi^-pin and Br’ansky, A.. 1910 ii 963 ).--In jontinuatm^^^^^^^^ 

investigation of ®^^^nieu D“ 0'912 no fn«- 

working at 76 °, howevw, a certam iracwonawoa » 
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ear^ tending to reWn the wlphur compounds, whilst the issnim; 
od .a not only freer from sulphur, but lighter than the original oiL 

“i tem- 

perature, results were obtained again indicating a pref^ntial 

absorption of the heavier constituents of the oil, and at th^same 
time of nitrogen compounds present in the original oil 

When parato oil to which benzene has been added is We to 
diBuse through a tube of fuller’s earth, there eccurs selective 
absorption of tno bonzoxid. 

The important factor in determining the extent to which certain 
mgr^iente of an oil wll be removed, is not the duration of contact, 
but the amount of earth with which the oil comes in contact Indi- 
cations are obtained supporting the view that the bitumen in the 
oil investigated was m the form of a colloid, and that the fuller’s 
earth, in exerting the effect of a dialysing septum, caused coagula- 
tion and adsorption of the bituminous material with the sulphur 
and nitrogen compounds and the benzene hydrocarbons, whilst 
allowing free passage to the paraffin oil. D F T 

Ferriferous Dolomite from the Simplon Tunnel. Maeio 
Deigiosso (Jahrb Min., 1913, ii, RtJ. 14 ; from Riv. Min. Crist. Ital. 
1912, 41, 56—64). — The white rhombohedra have a cleavage angle 
of 73°48 and D 2 96. They contain a few enclosures of liqmd 
carbon dioada Tts follo^ng analysis corresponds with the 
formula 4CaC03,3MgC03,(Fe,Mn)C0j ; 

CaO. MgO. FeO. MnO. CO^. ToUl. 

28'78 15'69 9 - 3 $ 0’26 4518 100-24 

L. J, 8. 


Some Segregates of Platiniferous Chromite in the Ural 
Dunites. Louis Dopabc and Santiago Pina dk Rubies Unal. Fis. 
Quim., 1913, 11, 367 — 374). — Analyses of the chromites show 
proportions of olivine varying from 2 40 to 5-12%. The associated 
platinum metal has 64-65— 81-94% of platinum, together with iron, 
8 93 — 151 6%, osmium, rhodium, iridium, and ruthenium. 

G. D. L. 


“ ChiUagite,” a Ne-w Mineral. A. T. Ullhann (J. Roy. Soc., 
South Wales, 1912, 46, 186). — The mineral was found in 
' Christmas Gift North Mine, Chillagoe, associated with cerussite 
in a gossan formation, some of the crystals being studded with 
small crystals of pure cerussite. The crystallisation appears to be 
tetragonal; the form is tabular, and the diaphaneity translucent. 
The mineral is lamellar and straw- or lemon-yellow, sometimes 
brown, in colour. Hardness S'S; D T'S. It contains PbO, 54-25%; 
WO3, 28-22%; M0O3, 17-52%; and thus has the formula 

PhOW03,PbOMo03. H. W. 

Solid Solution in Minerals: Composition of Amorphous 
Minerals as niustrated by Chrysocolla. , Habbt W. Foots and 
Waiter M. Bbadut {Amtr. J. Sci., 1913, [iv], 36, 180—184. 
Compare this vol., jl, 717). — ^The tabulated ratioe for pisvioutly- 
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published analyses show a considerable range, and only few of them 
agree with the usually accepted formula, CuSi0g,2H20. New 
analyses arm given of homogeneous material from Arizona (anal. I 
and II^ and Montana (anal. III). The material was selected under 
the rilicroscope, as it was found that heavy liquids (potassium 
mercuric^ iodide solution and acetylenb tetrabromide) had some 
action on the mineral; 


Ratios. 



5103 . 

CnO. 

H,0. 

AlA- 

CaO. 

Total. 

SiO, : CuoTiiJ) 
1-86 : I'OO ■ 2'25 
1-26 ; 1-00 : 219 
1-75 ; 1-00 ; I M 

I. 

8814 

88-74 

18-73 

6 66 

0-90 

10017 

n. 

88‘82 

39-98 

19-87 

098 

0*78 

99*92 

111. 

50*45 

37-94 

11-11 

— 

— 

99-50 


These analyses also lead to no definite formula, and the con- 
clusion is drawn that chrysocolla represents a solid solution of 
copper oxide, silica, and water. L. J. g 


Mordenite from Tyrol and the Faroe Islands. Stanisuus J 
Thogutt {Jahrb. Min., 1913, ii, Ref. 33 ; from C. R. Soc. Sci. Yarsovie 
1912, 5, 76 — 79). — Mordenite from the Seiser Alpe, Tyrol, has the 
form of rose-coloured needles with an oblique extinction of 7— 8°- 
analysis I corresponds with the formula BAl2Si5022,6Hj0. Fibrous’ 
silky, colourless material from Ostero, Faroe Islands, gave II and 
III; the difference here is attributed to the presence of enclosed 
fibrous silica in the material analysed: 


SiO,. 


FeA 

CaO. 

MfiO. 

K..O. 

Na,0. 

11,0. 

Total, 

I. 66-86 

1213 

0*03 

3-86 

017 

0-67 

2-4*1 

13-8- 

100-00 

II. 78-70 

7-22 

— 

1*99 

— 

0-30 

2-08 

9-71 

100-00 

HI. 74-34 

S'84 

trace 

2 18 

— 

0-43 

2-74 

12-05 

100'58 


L. J. S. 


Baueritisation. 0. Dreibrodt {Jahrb. Min., 1913, ii, M 
24—26; from Dias., Leipzig, 1912, 39— 47).— The natural or 
artificial process of the bleaching of biotite and its alteration to 
an end-product consisting mainly of hydrated silica ("hauerite") 
has been called baueritisation by F. Rinne {Ber. sacks. Gts. IFiss,, 
1911, 63 , 445). Biotite from Brcvig, Norway (anal. I, D 3 0411), 
was digested in water charged with carbon dioxide for five weeks at 
30°; it was then found to be slightly altered in colour, and to have' 
the composition given under II. Digested with concentrated hydro 
chloric acid for six hours at 80 — 85°, the biotite is completely 
bleached, and the residue has the composition ITT, D 2'3484. 
Bleaching is also effected by dilute sulphuric acid in eight hours at 
the ordinary temperature; the residue has the composition IV, 
D 2-3488 : 

SiO,. TiOj. AtjO.,. FcA FoO.- M rO. C»0. MnO. N>,0. K,0.) H,0. Total. 

1. 35-05 1-95 16-lS 8-34 24-55* 3-67 trace 1 00 2-41 5-09 2-36 lOO'El 

n. 39-02 2-23 16-46 10-39 18-74 1-89 — 0-62 1-37 lOO'i! 

III. 91-85 - ' roi - 0-45 — - * - ' - 7-S4 

IT. 85'10 — 1-06 — 0-86 — — — 12-99 ;99-51 
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Th6 amount of water present in the reeidual bajierite is Variable, 
depending on the temperature and on the method of drying 

t. J. S. 

PyroxmMgite, a New Member of the Pyroxene Group, and 
its alteration Product, Skemmatite. William E. Fomd and 
Walteb M. Bradley {Armr. J. Sd., 1913, [iv], 36, 169—174).— 
These minerals were found four-and-iu-half miles easl*of Iva, 
Anderson Co., South Carolina. Pyrosmangite occurs as brown 
cleavage masses with a cleavage angle of 91°50', hardness 6|— 6, 
and D 3'80i the optical characters suggest triclinic symmetry. In 
composition (anal. I, agreeing with R^'^SiO^) the mineral differs 
from the manganese pyroxenes, scheffetite and rhodonite; and it is 
regarded as a new triclinic member of the pyroxene group : 

SiOj. MnO. 0. FeO. FeA. AljOj, CaO. H^O. Total. 

I. 47-14 20-63 — 28-34 — 2-38 1'88 0-33 100-70 

II. — 31-84 6-53 — 43-95 1'96 — 15-56 99-84 

A black alteration product of the pyroxmangite has a metallic 
lustre and a dark chocolate-brown streak; hardness, — 6. It is 
soluble in hydrochloric acid, and analysis II corresponds with the 
formula 3Mn02,2Pe203,6H20. This appears to differ from previ- 
ously-described oxides of manganese and iron, and it is provision- 
ally named sskemmatite. L. J. g. 

Two Vanadiferoua .^girites from Libby, Montana. Espkr 
S. Larsen and W. F. Hunt (inter. /. Sci., 1913, [iv], 36, 289—296). 
—The two pyroxenes described wore collected in the Rainy Creek 
mining district, about seven miles N.E. of Libby, Lincoln County, 
Montana. The one (A) is an segirite, and the other (B) an Kgirite- 
augite, and they occur in veins associated with quartz, calcite, 
microcline, sulphides, and other minerals. The segirite contains 
nearly 4% of VjOj, but otherwise its chemical composition is that 
of ordinary segirite, with which also its crystal measurements are in 
close agreement. It is deep brown in colour, and its optical 
properties differ from ordinary segirite in the lower index of refrac- 
tion, weaker birefringence, smaller extinction angle and larger axial 
angle. The segirite-augite was found only in fibrous aggregates ; it 
contains nearly 3% of Vj03, and its optical properties are not 
greatly different from those of ordinary segirite-augite: 


SiOj. 

TiOj. 

FcjOj. 

VA- 


CaO. 

MgO. 

FeO. 

A. 61-91 

0-91 

21-79 

3-98 

0-38 

5-53 

3-08 

1-48 

£. 53-32 

0-38 

12-38 

2-86 

1-40 

12-18 

7-01 

3-70 

MuO. 

Na^O. 

KjO. 

CrjOj. 

S. 

CO^ 

H,0-. 

H,0 + . 

A. 0-58 

10-46 

0-22 



0'13 

trace 

0 06 



B. 0-45 

6-28 

0-26 

trace 

— 

— 

0-07 

0-13 


T. 8. P. 


Meteoric Iron from Paulding County, Georgia. Thomas L. 
Watson (Amer. J. Sd, 1913, [iv], 36, 166— 168).— The date of find 
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and «K^ct locality of this iron are not known. It is mostly rnsted 
away, and only 134 grams of fresh iron now remain. This shows a 
coarse octohedrite structure. Analyses by W. M. Thornton, jun. 
of (I) the fpssh iron, and (III of the oxidised portion. In the latter 
the hlorine is unusually high; another determination gave' 
Cl, 1-S9; HjO at 110°, 3-34%: 


Fe. . 

* Ki. 

Go. 

Cu- P. CL 3. 

St C. Total. Sp.gr, 

nil — 100 '34 T'Sse’ 

HjO HjO 

I. 93'26 

6 34 

.0-30 

trace 0*23 O'Ol nil 

FeA- 

FeO. 

NiO. 

CoO. CqO. SiOj. P,Ob. 01. 

Atll0“. overllO”. Total. 

II. 39'12 

41-26 

6-67 

0*48 trace 0*26 0*48 2 21 

2-77 9'23 OOM 

L. J. S. 


Analysis of the Oases Spontaneously Evolved from the 
Spring of Alange. Faustino Diaz de Baoa (Anal. Fit. Qum. 
1913, 11, 364 — 367). — ^The gas contains carbon dioxide, 8 09 •' 
oxygen, 6'59; nitrogen and rare gases, 85'32%. The rare gases ia 
two determinations amounted to 1'102 and r89% respectively, and 
consisted of r61% of helium and neon and 98'49% of argon, with 
traces of krypton and xenon. G. D. L. 

A Oaa Efflux Rich in Helium. E. Czae6 and L. Laotemscbuose 
{Chm. ZtiL, 1913, 37, 936).— The gas issuing from the thermal 
springs of Wildbad (wtirttemherg. Schwarzwald) is found to 
contain 2'79% COj, 94'94% N, 1'56% A, and 0'71% He, that is, 
2'27% of the rare gases. This result agrees with the previous 
measurements of Kayser in 1895. T. S. P. 

Manganese in Drinking and Mineral Waters. F. Jadix and 
A. Astbdo {Compt. rend., 1913, 157, 338 — 339). — The authors have 
determined the amounts of manganese present in a number of 
samples of drinking and mineral waters from different sources. 
The majority of the drinking waters show no sign of manganese, 
whilst the mineral waters from Vichy and Boulou contain it ia 
amounts varying from 0'09 to 0'20 mg. per litre. W. G. 


Analytical Chemistry. 


Criticism of a Recent Contribution to the Theory of Indi- 
cators. Aethob G. a, Milleb {Chm. iftwt, 1913, 108, 73—74).- 
A criticism of views put forward by Waddell (this vol., ii, 522) 
explanatory of the behaviour of methyl-orange towards weak acids 
and phenolphthalein tdWards -weak bases. In his argumente the 
author sup^rts the present views on the behaviour of indicston 
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(compar* Tizard, A., 1912, ii, 698). He Has phown tBat dry 
hydrogen chloride passed into a solution of methylorange in 
absolute alcohol immediately turns it red, thus refuting sfhothea: of 
Waddell’s statements. (j_ 

Improvement in Gravimetric Analysis. Ignitiow* of 
precipitates. Qmeom Rat (Ann. Chim. anal., 1913, 18, 306—309). 
. — Cylindrical tubes with round bottom and furnished with ^ small 
spout, made of fused quartz, and holding 45 — 85 n.c. are recom- 
mended for precipitation, washing, ignition, and weighing in 
analytical work. The tubes and contents are centrifugalised for 
a few minutes in a suitable machine at the rate of 2000—2500 
revolutions per minute. In order to assist the drying of the precipi- 
tate, this may be centrifugalised finally with a little absolute 
alcohol. L. DE K. 

Convenient Device for Analytical Ignitions. Edwaed D. 
Campbell (J. Ind. Eng. CKem., 1913, 5, 676— 677).— A piece of 
apparatus which serves as a support for crucibles is described. It 
consists of a fireclay cylinder, 7'5 cm. internal diameter and 10 cm. 
high; slits are provided in the upper end, so that the triangle 
carrying the crucible may be arranged at about one-half the height 
of the cylinder. The cylinder is .wrapped round with asbestos 
sheeting, and its lower end is secured to an asbestos board, the 
centre of which is pierced with a hole of such diameter as will 
admit the tube of a Maker burner. The apparatus is particularly 
suitable for the conversion of calcium carbonate into calcium oxide, 
etc. W. P. 8. 

The Uaa of Benzoic Acid as a Standard Material. E. E. 
Weaves (J. Amer. Chem. Soc., 1913, 35, 1309 — 1311). — Benzoic acid 
absorbs traces of moisture on exposure to the air. Before the pure 
substance is used as an acidimetric standard (compare Morey, A., 
1912, ii, 986) it should he fused at a temperature not higher than 
130°. If fusion takes place at 160 — 160°, small quantities of a 
brown, resinous substance are formed; this impurity is also formed 
at lower temperatures, even at temperatures below the melting 
point, if the benzoic acid is subjected to prolonged heating. The 
fused product should be quite colourless. 

® The test for traces of moisture in benzoic acid was made by 
dissolving the latter in anhydrous ethyl acetate, shaking the 
solution with calcium carbide, and then decanting it into an 
ammouiacal solution of cuprous chloride. The formation of a 
precipitate of copper acetylide indicated the presence of moisture 
in the benzoic acid ; the delicacy of the test was such that 0’07% of 
moisture could be detected. T. S. P. 

Determination of Hydrogen, Nitrogen, and Methane in Qae 
Combustion in a»^uartz Tube. Mathebs and Iba E. Lee 
(CnsOT. Newt, 1913, 10^^ —82). — A description of a new form of 
combustion apparatus fd »4e estimation of mixturee of hydrogen, 
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nitrogea, and methane. The authors replace the standard com- 
bustion pipette' by a narrow quartz tube, filled with scrap 
platinum, and heated by a flat-flame bunaen burner. The gag 
residues mixed with oxygen are passed through this tube at a 
suitable r^. and the issuing gases are collected in a gas burette 
anditheir volumes measured. Care must be taken to make due 
corrections for all temperature changes, and also for the carbon 
dioxide which remains in the quartz tube after the comb^tion. 


A Macro- and Mioro-ohemical Method for Estimation of 
Chlorine in the Blood. H. Koo^e and C. Fritsch (.BiocAsni. Zeiitd., 

1913 54, 53 58)- — The proteins are precipitated from the blood 

by the mkhod of Michaelis and Rona, namely, the diluted blood is 
inixed with a colloidal iron preparation and magn^ium sulphate 
is then added, the iron precipitate carrying down aU the proteins. 
In the filtrate the chlorine is estimated by titration with silver 
nitrate in the presence of potassium chromate. The dialysed iron 
preparation contains a little chlorine; hence a blank analysis must 
he made. The microchemical method can be earned out with 1 c.c, 
of blood, and correspondingly small amounts of reagenta la this 
case 3'/25-6ilver nitrate is used for titration. S. B, S. 


An Electrochemical Indicator for Oxidising Agents. Eek 
K. Bideal and Ulick R. Evans {Analyal, 1913, 38, 353— 363),— 
The apparatus, which is intended more in particular for the detec- 
tion of free chlorine or hypochlorites in treated effluents, consists 
of a copper tube 3'5 cm. long and 4 mm, internal diameter. Within 
this ronning axially through it. is a platinum rod 1 mm. in 
diameter which is insulated at the two ends from the copper tube 
by ebonite caps. Liquid is allowed to enter tb® tubes at the lower 
end at the rate of 230 c.c. per minute (temp. 13°) and to flow out 
at the top. The copper and pl«||inum are joined to the two poles 
of a sensitive current-detector of high resistance ; the instrament 
used by the authors had a resistance of 200 ohms, and registered 
0’000004 ampere per degree. No visible deflexion of the pointer 
over the dial is noticed unless the meter contains free chlorine 
or hypochlorite, even in cases when these cannot be any more 
detected by the chemical methods, such as the potassium loide-^ 
starch test. 


The Use of Sodium Paratungstate and the 
in the Estimation of the Acid Radicles of Chlondes Chlorates 
Perchlorates, Bromides, Broma^, 

Boohos Kuzirian {Amtr. J. S ^., aiion of 

author has shown (compare this vol., «, 685) hroraides 

fused sodium paratungstate on fluorides, chlond , i-l| 

StotTS ‘““A™ ."B 

leads to only partial expulsion of the halogens. ^ 
that if the fusion take* place in the prewnce of suprheated 
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a quantitative reaction takes place, which, in the case of c2loride», 
for example, may be expressed by the equation: 

5Na,0,12W03+ UNaa+7H20=12Na2W0, + 14HC1 

In the ca^ of the oxy-acids, oxygen is also expelled, ffhe method 
of using the superheated steam is to apply the blowpipe flame, 
which contains et^m as a product of reaction, directly tS the 
surface of the fusM mass. The time necessary for the reaction to 
become complete is comparatively short, being only five tb eight 
minutes, when 0’2 0*3 gram of the halogen compound ia used 
The sodium paratungstate, of which 3 grams are used, is easily 
prepared by fusing sodium tungstate with an equal weight of 
tungsten tnoxide; it is readily fusible, not volatile under the 
conditions of experiment, and can easily be kept dry in a desiccator 
containing sulphuric acid. T S P 


Eeaotion of the Io(^e Ion. Riccaedo Cidsa and Alfbedo 
Tkeni (Gaizella, 1913, 43, ii, 86 — 90). — The production of oxydimercur- 
ammonium iodide, which is the basis of Neesler^s reaction, can also 
be used for the detection of iodine. A solution containing 10 grams 
of mercuric nitrate, 50 c.c. of water, 5 c.c. of nitric acid, and 60 c.c 
of concentrated ammonium hydroxide forms the most sensitive 
reagent for the iodine ion, giving a coloration with potassium 
iodide at concentrations less than 1 x 10-®. Chlorides give a white 
precipitate (of the double salt of the type Hg 2 NCl, 3 NH 4 Cl), which 
does not interfere with the detection of iodides. Bromides give a 
white precipitate fprobably of analogous composition), which 
changes spontaneously into the bright yellow aubstence, HgjNBr. 
The behaviour of a solution containing bromides and iodides 
towards the reagent depends on their relative amounts, but after 
boiling it is possible in most cases to recognise the orange-red 
coloration due to the iodide. R. V S 

Estimation of Total Sulphur in Antimonium Sulphuratum 
Fe4nk Haeeis Alcock {Phann.J., 1913, 91, 213).— The addition of 
sodium potassium tartrate in the oxidation of antimonium sulphur- 
atum keeps the antimony in solution, and a clear liquid is obtained 
in which the resulting sulphuric acid may be estimated in the usual 
manner. When the oxidation is completed, the nitric acid may bo 
expelled by evaporation with hydrochloric acid before the sulphuric 
oiicid is precipiUted as barium sulphate, and it is advisable to add 
a small amount of potassium nitrate at the commencement of the 
oxidation in order to fix the sulphuric acid as it is formed. 

W. P. S. 

Estimation of ^mall Quantities of Hydrogen Sulphide in 
Waters. Lunwio Wilhelm Winkler (Zeitsch. anal. Chtm., 1913, 
bZ, 641— 649).— The testing is preferably done at the source -of 
supply. The water is allowed to flow through a 100 c.c. flask until 
Me first portions, which have been affected by contact with the air, 
have bw completely expelled. At the bottom of the flask, now 
quite filled, is introduced by means of a long-stem pipette 5 c.c of 
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the lea(f reagent.* In a 200 c.c. beaker are now put 100 c.c. of pure 
water an(J 5 c.c. of the lead reagent; the darkened contents of the 
flask are transferred to a similar beaker, and to the colourless 
mixture is (hen added drop by drop from a burette a solution of 
sodium sulphide until the required colour is obtained. The calcula. 
tion will be readily understood. . 

The lead reagent is prepared by dissolving 10 grams of Rochelle 
salt, lO'grams of ammonium chloride, and OT gram of lead acetate 
in 5% ammonia' up to 100 c.c. The sodium sulphide solution is 
prepared by dissolving an accurate weight (about OT gram) of the 
pure crystallised salt in 100 c.c. of a strong solution of sodium 
nitrate containing a few drops of ammonia just before use. 

The presence of iron does not interfere with the test provided 
some Rochelle salt is first added to the sample. Coloured waters 
cause trouble. L. de K, 

Estimation of Thiosulphates in the Presence of Sulphites. 
A. A. Besson {Ohm,. Zeit., 1913, 37, 926).— In one portion of the 
amount of solution the sulphite and hydrogen sulphite ie estimated 
according to Bosshard and Grob’s method (this vol., ii, 428). To 
another portion of the solution are added 25 c.c. of iV/lO-alkali 
20 c.c. of hydrogen pero.xide solution (5 c.c. of Merck's “ perhydrol '' 
diluted to 100 c.c.), after which it is heated for ten minutes on the 
water-bath, and then, after cooling, the excess of alkali determined 
by titration with standard acid, usin^ methyl-orange as indicator 
(compare A., 1907, ii, 811). Only the hydrogen sulphite and the 
thiosulphate require alkali during the oxidation, as shown by the 
equations; NaHS03-t-Na0H + H»0.2=NajS04-(-2H20; Na5SA + 
2Na0H-t4H202 = 2Na,S0, -(SHoO. The amount of alkali used up 
by the hydrogen sulphite is known, and consequently the amount 
of thiosulphate present is readily calculated. T. S. P. 

Determination of Ammonia and Nitrogen. A. J. 
Etndhoven (Ztiltch. angew. CAem., 1913, 26, 472. Compare 
Knublauch, this vol,, ii, 789). — The forms of apparatus usually 
described for use in the determination of ammonia in gas-works 
products are needlessly complicated. Perfectly accurate results 
are obtained by distilling the ammonia from a flesk fitted with a 
stopper through which passes a thistle funnel and a glass tube, bent 
twice at right angles, and dipping into standard acid. W. H. G. ’ 

The Diphenylamine Reaction for Nitric Acid D. J. ns 
Jong {Pham. Wukblad. 1913, 60. 992---993). — A rritiMVm oMte 
method of Tillmans and Sutthoff (A., 1911. ii, 767) for the detec- 
tion of nitric acid. The author finds that the more concentrated 
the diphenylamine solution is, the less sensitive is the reagent. 

A. J. W. 

A Rapid Method for the Estimation of Phosphorus in Steel 
Habifada BnATTACHAHTTA {J,Soe. Chm. /nd., 1913, 32,738 —739'- 
Ths yellow ammonium phosphomolybdate precipitate obtsined 
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from steel in the usual manner is washed with 1% nitric afid until 
free from iron, and the nitric acid then eliminated by washing with 
a 1% solution of jiotassium nitrate. The filter and precmitate are 
transferred bodily to a 200 c.c. flask, 20 c.c. of iV/10-s*dium hydr- 
oxide solutaon and 2 drops of phenolphthalein are. added, and the 
excess of alkali titrated with H^/lO-hydrochloric acid. The reiction 
taking place is expressed by the equation: (NH,),PO,,]£MoO, + 
24NaOH = (NH 4 ) 3 P 04 + 12 Na 5 Mo 04 + 12HjO. The results are 
accurate. , > j g_ p_ 


Mocagno’s Method for the Volumetric Betimation of Phos- 
phorus m Steel. HparK Wdowjszewski (Chem. Zeit., 1913, 37, 
1069 — 1071).— A modification of the original method. Two grams of 
steel turnitiga are placed in a 300 c.c. flask and dissolved in 30 c.c. 
of nitric acid (D 1'2) at the boiling temperature, when 5 c.c. of per- 
manganate solution (40 grams per litre) are added. After boiling 
until a separation of manganese peroxide takes place, this is redis- 
solved by adding 1 c.c. of a saturated solution of ammonium oxalate. 
When cold, 5 c.c. of concentrated ammonia are added, when a dark 
I'rown jelly is formed; 25 c.c. of nitric acid are now added, and 
ihe liquid is heated almost to boiling until the iron precipitate has 
redissolved. Fifty c.c. of the usual molybdate solution are added, 
and after thorough shaking for five minutes the flask is kept for 
ten minutes in a warm place. The yellow precipitate is then 
collected and washed first with dilute (1%) nitric acid and then 
three times with cold water to remove Me free acid. The funnel 
is replaced in the flask, and the contents dissolved by means of a 
4% ammonium solution. The filter is washed with hot water until 
the filtrate amounts to about 30 c.c. To the solution are then 
added 80 — 100 c.c. of dilute sulphuric acid (1:4), 10 grams of 
pure zinc are introduced, and the whole heated on a sand-bath for 
forty-five to fifty minutes short of boiling, although the reduction 
is generally complete within thirty-five minutes. The reduced, 
green, and quite clear solution is now poured into a known volume 
(10—15 c.c.) of standard permanganate, the flask and zinc are 
washed with hot dilute sulphuric acid (1:10), and the excess of 
permanganate is titrated with oxalic acid (1 c.c. = 1 c.c. perman- 
ganate). In the author’s experiments the strength of the perman- 
ganate was such that 1 c.c. represented 0'00818% of phosphorus. 

L. ns K. 


Estimation of Pboephorue in Steels Containing Vanadium. 
John R. Cain and F. H, Tucker {J. Ind. Eng. Chtm., 1913, 
5, 647—650). — Phosphoric acid may be precipitated as phoepho- 
molybdate in the presence of vanadium salts, provided that the 
vanadium is reduced previously to the quadrivalent state. This 
reduction is best attained by the action of ferrous sulphate and 
sulphur dioxide, and, if care is taken to prevent the temperature 
rising above 15° during the precipitation of the phosphomolybdate 
m the presence of nitric acid, the excess of /errous sulphate is not 
oxidised by this acid. The details of the method are as follows: 

VOL, CIV. ii. 59 



ii. 876 , ABSTRACTS OF CHEMICAL PAPERS. 

■prom l‘to 2 grAms of the steel aie dissolved in 100 c.c. of nitric 
fcTfD l-isl), the solution is oxidised by boiling wth a slight 
acid ^ sulphur dioxide is then added, and, after 

excess 0-96) are added. The mixture is 

cooling, ■ ',50 5 gg of a saturated ferrous sulphate solution 

bfiO cl? of molybdate reagent. T^ whole is stirred or shaken 

ten •minutes and the precipitate is then collected, washed, and 
Crated by tM.XlimeL 4thod. Nickel copper chromium, 
Sbdenum, or aluminium when present in the steel do not inter- 
tee wi 4 the method, but tungsten, titanium, arsenic, tin^etc^, rnust 
be removed. 

Ptetimation of Phosphoric Acid in Basic Slag. Max Popp 
(/^. angeu,. Gh,m., 1913, 26. 480 ).-The author sUtes that ths 
" citrate orocess ” is a compensation method, the precipitation of 
the phVhoriracid not bei^g complete, but loss is prevented by 
the ^precipitation of calcium triphosphate The magnesium 
texture mav also deposit some magnesium oxide, so that the com- 
Jtetion of the precipitate is no longer true ammonium magnesium 

terens method when applied to basic slags gives results 
which are a trifle too low. 

Estimation of the Phosphoric Acid Soluble in Citric 
Acid in Basic Slag. Max Popp (CAm. jtit., 1913, 37, 
W85-1087. Compare this vol., ii, 336).-In order to oxidise tie 
hydrogen sulphide it is found better to employ 1 c.c. of 3,. 
K?|en peroxide than 10 c.c. of 0-3% solution. It is oecasioually 
to add more than 1 c.c. The hydrogen peroxide is n^t 
?oTvStly measured by meaus of the burette employed by 
Gerber for raeafturiug the amyl alcohol m estimatmg^mdk 

Estimation of the Phosphoric Acid. Solute in Citnc Acid, m 
Basic Slag by the Citrate Method and by Lorenz a Method. 
Hugo Neubauer (iotew. F«r»«cAa-.'>t8{., 1913, 

Lorenz’s method gives correct results, and is not affected bj the 
citric acid The citrate metliod gives liigh results, even when iron 
titrate is employed, owing chiefly to the precipitation of some mg. 
'ofcarciuin? tLaicium phosphite, which is not conn.ensnted for 
bv incomplete precipitation of the phosphoric acid. 

^hl er^or in the citrate method, due to the Im.e, 

the case of the citrate-soluble phosphoric acid in ‘ , 

estimating the water-soluble pliosplioric acid in 'jj j jj 

Quantitative Analysis of Mine^l 
the Carbon Tetrachlonde Meth(^. ^*“^ 232 ) -Having sbowe 
Leiste {J. pr. CA«m.,-1913,.K 88 . 2J3-292). h „ ^ 

previously that metallic phosphates are completely decomp 
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the phosphoric acid quantitatively volatilised by Ifeating them' with 
quartz powder m a etream of carbon tetrachloride,' the authors 
have now applied this method of decomposition to the analysis of 
mineral phosphates. Full details of the analysis of triphyline, 
vivianite, pyromorphite, and fluorapatite are given. F, B. 

A Simple Method for the Determination of Carbon in 
Organic Matenala. Edwin BIEet Haet and K. J. Woo (J. Amur. 
Chm. Soe., 1913, 36, 1066 — 1061). — The method ‘depends on the 
oxidation of the carbon and fixation of the carbon dioxide by the 
use of sodium peroxide, the oxidation being effected in an ordinary 
iron, nickel, or, leas satisfactorily, porcelain crucible. Six grams 
of sodium peroxide and 01 gram to 2 grams of the substance 
for analysis are well mixed in the crucible, which is then fitted with 
a tight lid , the larger limit to the quantity of substance is for 
ordinary soils, whilst the lower limit is for peat soils and organic 
substances containing more than 40% of carbon. To prevent the 
absorption of carbon dioxide from the heating flame, the crucible is 
enclosed in a larger iron or nickel crucible of 120 c.c. capacity, 
which is also covered, and as a further precautionary measure is 
fitted in a hole in a piece of asbestos board. Gentle heating is then 
applied, and should be continued for three to five minutes after the 
first vigorous action has subsided. When cool, the contents of the 
crucible are transferred to a flask by carbon dioxide, free water, 
and distilled with 25% sulphuric acid, the evolved carbon dioxide 
being collected in a measured volume of sodium hydroxide solution 
of known strength (compare Browser, A., 1912, ii, 995 j Brubaker, 
this vol., ii, 433). 

The method gives accurate results, and is especially suitable for 
routine carbon determinations, for example, in soils, but it can 
also be applied to the analysis of organic substances. D. F. T. 

». 

Modified Platinichloride Method for the Estimation of 
Potassium. W. B. Hicks (/. M. Eng. Chem., 1913, 5, 650—653). 
—The followiug method is applicable to the estimation of potassium 
in the presence of all other salts with the exception of those of 
ammonium, caesium, and rubidium; organic compounds must also 
be absent. The solution containing the potassium is acidified with 
hydrochloric acid and evaporated with an excess of chloroplatinic 
«acid solution to a syrupy consistence. After cooling, 80% alcohol 
is added, and the precipitate is collected on a filter and washed 
with alcohol in the usual way. The precipitate is then dissolved 
la hot water, the solution is acidified with 1 c.c. of concentrated 
liydrocliloric acid, and a quantity of magnesium ribbon suflicient 
to effect complete reduction of the platinum is added. The excess 
of iiiagnesium is dissolved by the addition of hydrochloric acid, and 
le flocculent platinum is collected, washed, ignited, and weighed. 

W, P. S, 

Estimation of Lithium in Mineral Waters. Lrowia Wilhelm 
Winkler (Zeittch. ami. Chtm., 1913,- 62, ^28-640).— Mainly on 
account of hygienic, reasons, I'sohutyl alcohol is recommended 

59—2 
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instead of amjl ^cohol for the separation of lithium chloride from 
the chlorides of potassium and sodium; 10 c.c. of this solvent 
dissolves only 0‘5 mg. of alkali compounds (weighed as sulphate). 

Lithium las a tendency to precipitate when the water is mixed 
with fodium hydroxide and carbonate. Hence, the water, if it; 
hardness exceeds 100° (German), should be suitably diluted; even 
then a 4<fabie precipitation of the i^cium, etc., is advisable. 

Sulphates arj decomposed in the acidified filtrate by cautious 
addition of barium chloride. In order to concentrate the lithium 
it is advisable to evaporate the filtrate to a small bulk, and to 
precipitate most of the alkali chlorides by adding a large excess 
of alcohol. After removing the last traces of calcium, magnesium 
barium, and aluminium by means of a successive treatment with 
alkali and ammonia, and then again completely expelling the latter 
by evaporation with a little alkali, the solution is acidified with 
hydrochloric acid and evaporated to dryness. After heating at 
120° the mass is powdered and exhausted with tgobutyl alcohol 
using in all 10 c.c. As, however, a portion of the lithium chloride 
is retained in the residue, it is necessary to t^in dissolve this in a 
little water and a drop of hydrochloric acid ; the residue on evapora- 
tion is then treated as before; a third treatment may even be 
advisable. The author prefers weighing the three results separ- 
ately. Finally, the lithium chloride is converted into sulphate by 
ignition with about 0'05 gram of ammonium sulphate. Allowance 
is then made for the traces of alkali sulphates. L. nx K. 

Detection of Small Quantities of Silver. G. MawTESTa aod 
KrroES di Nona (BoU. Mm. Farm., 1913, 62, 533—535).- 
Meneghini’s reaction (compare A., 1912, ii, 390) can be employed 
as a sensitive test tor silver. When a solution of a silver salt ia 
treated with a solution of a chromium salt and then rendered 
alkaline with potassium or sodium hydroxide, a black precipitate 
(Ag,0) is produced, and the liquid becomes yellow from formation 
of chromate. The' reaction is more sensitive than precipitation of 
silver chloride, for 0 000005 gram of silver per c.c. is recognisable. 

E. V. S. 

Volumetric Estimation of Calcium. Theodor Dorisq {Zeitach. 
anj/tw. CAs7n.,'1913, 26, 478 — 480). — The time honoured process of 
titrating calcium by precipitation as oxalate and titr.iting this,' 
after thorough washing, with standard permanganate in the pres- 
ence of dilute sulphuric acid at 70°, gives excellent nsults when 
the liquid contains at most 0'2 gram of the metal. Witli larger 
quantities much manganous sulphate accumulates during the titra- 
tion, and tliis has an injurious effect. Moreover, large precipitates 
require much washing, and calcium oxalate is not absolutely 
insoluble in pure water. 

When applying the “residue method” (titrating the excess of 
the oxalic acid added) the calcium oxalate wliicli include* 
ammonium oxalate, should be thoroughly washed with hat water, 
and the washings added to the main filtrate. This is then made up 
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to a definite bulk, and an aliquot part of it taken, for the fttration. 
This modification, however, renders the process more complicated 
so the first method is to be preferred. ij, m; k. ’ 

Observations and Propoeals Regarding the Chemical 
Testing of Plaster. Alfmdo Cavazzi (GazMta, 1913, 43, if, 
71 — 86). — The author discusses methods which have b6en,proposed 
for this purpose, and describes -modifications of them. B. ‘V. S. 

Colour Reactions of the Alkaline Barths vnth Tannic and 
Gallic Acids and Pyrogallol. Omkr Schewket (Bioehm. Zeittck, 
1913, 54, 285 — 290). — ^A number of colour reactions given by the 
above-mentioned phenolic substances- (called by the author oxy- 
gallols) with salts of the alkaline earths in presence of alkalis are 
described and tabulated. Certain of these are applicable to quali- 
tative analysis. Calcium may be detected in the presence of 
barium and strontium by the addition of a few crystals of pyro- 
gallol to a 2% solution of the mixture, followed by the addition 
of a few drops of alkali; an intense violet colour is thereby pro- 
duced. If the solution containing alkaline earths is diluted with 
half its volume of alcohol, and a few drops first of 1% gallic acid 
and then alkali hydroxide solution are added, a pink precipitate 
and then gradually a blue coloration of the fluid ensue. The former 
indicates the presence of calcium. After separation of calcium by 
the ordinary alkaline reactions, strontium can be detected in the 
presence of barium by the following reaction. The salts are 
converted into sulphates, and then treated with water, in which 
strontium sulphate is sufficiently soluble, to yield the colour test. 
This consists in the addition of a little solid tannin, followed by 
the addition of a few drops of alkali hydroxide solution. A bright 
green colour forms in the presence of strontium, S. B. S 


Separation of tbe Alkaline Barth Metals. J.*L M v as deb 
Tors TAN den Bos (C^m. W„khla,l.. 1913, 10, 665-666. Compare 
A,, 1911, ii, 228; this vol., ii, 153).— In the author's method the 
presence of ammonium acetate must be avoided, since it increases 
the solubility of the strontium chromate. The weighing of the 
chromates of barium and strontium can be avoided by dissolving 
them in cold hydrcmhloric acid, adding potassium iodide, and titrat 
ing the liberated iodine with thiosulphate. A. J. W. 


atimation of Small Quantities of Lead Obtained During 
Lead-glazed Pans. P. A. Meeeburo {Chetn. 
feeiWad, 1913, 10, 752— 758).— A comparative investigation of the 
methods for estimating lead described in Centr. Gezondh. Road 
1908, 155, and Arh. Kaii. Get. Amte, 1910, 33, 
tt-, 2U3. The results obtained by the first method were found to 
be inaccurate. ' A J W 

Sodium Hypophosphite. Jos. 

>913. 62. 616^618f-A criticism of 
Wmdischs paper (this vol., li, 247). The author has made a sub- 
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Btantial*improve»ien(i in the estimation of copper by means of 
hypophosphite. X sensible source of error is caused by the oxida- 
tion of thfe precipitated copper by atmospheric oxygen in presence 
of free acid* The author now neutralises this acid by means of 
normal alkali, with phenolphthalein as indicator; no copper is then 
redisshlved, even after a long interval before collecting it. 

The process, however, although very convenient, cannot lav 
claim trf great accuracy, and is not suitable when other metals have 
to be estimated'io the filtrate. L. be K, 

Bstimation of Copper by means of Hypophosphorous Acid 
Richard Wimdisch (Zeitsdi. anal. Chem., 1913, 62, 619—628)-! 
The author states that the amount of copper found becomes less 
when the precipitate is left in contact with the acid liquid for a 
considerable time before filtering. Filtration without delay is 
therefore advisable. 

The copper obtained proved to be of great purity. L. be IC. 

The Use of Tantalum Electrodes for the Electro-analytical 
Estimation of Copper and 2Snc. Gcstav Wkoelin {Chtm. Ztil, 
1913, 37, 989). — In contradistinction to Brunck (A., 1912 ii’ 
1128), the author finds that tantalum cathodes give unsatisfactorv' 
results in the estimation of copper from copper sulphate solutions 
at 70°, and of zinc from either alkali zincoxide or sodium acetate 
electrolytes. The results for copper are satisfactory at room 
temperature. T. S. P. 

Analyeis of Bauxites. Kkmbst Martin (Ann. Chim. anal.. 1013, 
18, 297 — 305). — The author objects to the processes based on 
fusion as these cause an undesirable accumulation of alkali salts 
in the filtrate. One gram of the mineral is heated in a flask 
with 15 c.c. of nitro-hydrochloric acid (equal volumes) and 30 c.c. 
of dilute sulphuric acid (1:1 by volume) until dense, white fumes 
appear and solid sulphates begin to separate. The residue is then 
dissolved in 50 c.c. of water. The silica is collected, but before 
weighing it must be purified by fusion with at most O o gram of 
potassium pyrosulpliate; the aqueous solution is then united with 
the main filtrate, wiiich is now made up to .500 c.c. 

In 200 c.c. of this the joint o-tidcs of iron, titanium, and alumin- 
ium are precipitated by ammonia; the filtrate contains onlyi 
calcium. In another portion of the original liquid Iron and 
titanium are estimated by the usual gravimetric, vninraetric, or 
colorimetric (titanium) processes; alumina is taken by diflerenie. 
A table is appended, giving the composition of a iarg,' number of 
Frenel; bauxites. T,. nn K. 

Colorimetric Estimation of Small Quantities of Manganese 
in Water. E. Schowaitek (Z‘it«ch. Xnhr. Cmiisim., 1913, 26, 
101 — 108). — In the estimation of manganese by converting it into 
permanganate by means of nitric acid and ammonium persulphate 
it is necessary to rembve previously any chloride which may he 
present. This may be done by the addition of silver nitrate, hut 
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the turbidity produced interferes with the subsMuent coldrimetric 
estimation; at the same time, the hydrochlorid acid cannot be 
expelled by heating the water with sulphuric acid and persulphate. 
Silver nitrate, however, appears to enter into the reaption taking 
place when the permanganate is formed, and the author recom- 
mends the following proc^ure; 100 c.c. of the water are *eated 
with 10 c.c. of nitric acid, and evaporated; the dry jesidue is 
moistened with 10 c.c. of nitric acid, again evaporated, then 
dissolved in 5 c.c. of nitric acid and 10 c.c. of water, and filtered. 
The insoluble residue is washed with water, and the filtrate, 
measuring about 35 c.c., is heated to boiling after the addition of' 
5 c.c. of nitric acid and 1 gram of ammonium persulphate. Ten 
drops of a 5% silver nitrate solution are now added, and the 
mixture is boiled for ninety seconds after the first appearance of a 
pink coloration. The solution is then cooled, and the coloration 

compared with iP/lOO-potassium permanganate solution. (Note. 

If 100 c.c. of H^/lOO-potassinm permanganate solution be diluted 
to 110 C.C., each c.c. will correspond with O’OOOl gram of manganese.) 

W. P. S. 

Analysis of Perro-titanium. A. E. Scott (Chfm. Nem. 1913, 
108, 52— 53).— The finely-powdered alloy (0'25 gram) is fused with 
potassium hydrogen sulphate (10 grams) until all grit has disap- 
peared. The residue is cooled and extracted with warm dilute 
sulphuric acid, and filtered. The residue is again fused, extracted, 
and filtered, the two filtrates being mixed. 

The residue is ignited and weighed, the silica removed with 
hydrofluoric acid, and the residue again weighed. From this the 
ferric oxide is extracted with hydrochloric acid and precipitated 
with ammonia, any remaining residue being titanium oxide, 

The original combined filtrates are boiled, made just alkaline with 
ammonia, and then just acid with hydrochloric acid; the titanium 
is precipitated by the addition of sodium thiosulphate, and is 
collected, ignited, and weighed as the^ oxide. The filtrate is eva- 
porated to small bulk, oxidised with bromine water, any titanium 
oxide that may have passed through the filter being filtered off, 
and the iron and aluminium precipitated by ammonia and weighed 
as the mixed oxides, in which the iron is estimated by solution in 
hydrochloric acid, reduction with stannic chloride, and titration 
with potassium didiromate. The manganese is estimated in the 
filtrate from the mixed hydroxides by precipitation with bromine 
and ammonia. • W. G. 

Detection of Chromium. Aiebebo Tebni (Gazuila, 1913, 43, 
“> ^3—65). — When a solution of a chromic salt containing nitric 
acid is boiled with lead peroxide, oxidation to chromate occurs, and 
the yellow colour due to this can he recognised even with O'l milli- 
gram of chromium ; or the chromate may be detected with hydrogen 
peroxide and ether, 0 005 milligraih of chromium being then still 
evident. The test may be used for the examination of the precipi- 
tate obtained in the third group of the ordinary analytical scheme. 
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In this 8aSe, if iispn ia present, the lead chromate may he precipi- 
tated by the addition of sodinm acetate, or may be detected by 
means of Bydrogen peroxide and ether. When the substance to be 
analysed coikains manganese, permanganic acid is also formed, and 
masks any yellow coloration; in this case, addition of hydrochloric 
acid td the warm liquid decomposes the permanganic acid, and any 
yellow coloration can then be seen. 1 
Chrortie salts in acid solution can also be oxidised by means of 
potassium pernfaoganate, but the reaction in this case is not so 
sensitive. Volhard’a reaction for manganese (oxidation to perman- 
ganic acid by means of lead peroxide) is not trustworthy when 
traces of manganese are accompanied by considerable quantities 
of chromium. R. V. S. 


The Quantitative Separation of Chromium and Aluminium. 
Analysis of Chromite Fbanqois Bouarox and A. Debhavxs 
(Ccmpt. rend., 1913, 157, 287 — 289). — ^The method employed for the 
separation of the oxides of chromium and iron, by chlorination 
with a mixture of sulphur dichloride and chlorine, and treatment 
of the chlorides by water, the anhydrous chromic chloride being 
insoluble (compare this vol., ii, 626), can be used for the separation 
of the oxides of aluminium and chromium. This method is applic- 
able for a complete analysis of chromite. The powdered mineral 
is first heated gradually to a red heat with mercuric sulphate, and 
then, thus prepared, it is chlorinated. The residue in the tube 
contains the unattacked silica and the chlorides of magnesium and 
calcium. Of the volatile chlorides, the chromic chloride alone is 
insoluble in water, and can be filtered off, the iron and ahiminium 
being estimated in the filtrate by the usual methods. \V. G. 


A Delicate Teet for Molybdenum. A. Komarowsky {C'km. Ztii, 
1913, 37, 957). — The colour test for molybdenum by means of the 
formation of ammonium permolybdate (Melikoff, A., 1912, ii,- 693) 
is exceedingly delicate; it is sensitive to 0 006 mg. of molybdenum. 

T. 8. P. 


Quantitative Precipitation of Tungetic Acid by Aromatic 
Amines. Eewin Kafka {Zeiisch. onol. Chem., 1913, 52, 61)1—606). 
—To 50 c.c. of sodium tungstate (= about 0’25 gram of the solid 
salt) are added, respectively, 15 c.c. of ^^rumidine, 10 c.c. of tetra- 
■methyldiaminodiphenylmethane, or 10 c.c. of tetrameiuvldiamino- 
benzophenone reagent. When the precipitate has compicb ly settled, 
it is collected and washed with water containing 5 ee. 0 ! the 
reagent per 100 c.c., and then ignited to tungstic oxide. 

The reagents are, respectively, prepared as follows: .0 grams of 
^-cumidine are mixed with 10 c.c. of water, dissolved by means 
of 5 c.c. of hydrochloric acid, and diluted to 100 c.c. ; 6 grams of 
tetramethyldiaminodiphenylmethane are dissolved in 4 c.c. of 
hydrochloric acid and diluted to 100 c.c. ; 7‘5 grams of tetramethyl- 
diaminophenone are dissolved in 10 c.c. of hydrochloric acid, and 
diluted to 100 c.c. 
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The precipitates obtained with the two last reagente n*ve tne- 
compositions WOj,C, 7 HjjNj and 2WOg,3Ci7H2i)ON| respectively. 

Le DB K. 

• 

Solution and Oxidation of Tin in Dilute Nitric Acid. Cuet 
Bunge (Pharm. Ztnir.-h., 1913, 64 , 846—846). — When aslaying 
commercial tin, the author finds that this may be readily, oxidised 
and dissolved by heating 2 grams of the sample free fronl grease 
with 30 C.C. of dilute nitric acid and a drop ofi*a concentrated 
solution of mercuric chloride. On evaporation on the water-bath 
a transient coagulation of stannic nitrate is noticed. On boiling 
the dry residue with dilute nitric apid, insoluble stannic acid is 
again obtained. L. be K. 

Detection of Gold and Platinum. Giuseppe Malatesta and 
Ettobe di Nola { BM . OMm . Farm., 1913, 52, 461 — 463). — The 
reagent employed contains 1 gram of benzidine, 10 c.c. of acetic 
acid, and 50 c.c. of water. It yields, with traces of a gold salt 
solution, an intense blue coloration, which becomes violet. In the 
presence of free acetic acid the coloration is green, passing into 
blue when excess of benzidine is added. The blue coloration is 
distinct when the gold solution contains only 0'0000035 gram of 
gold per c.c. The same reagent, when treated with a solution of a 
platinum salt, yields in the course of ten minutes a blue, flocculent 
precipitate; the reaction is jaerceptible with a solution containing 
only 0 0000125 gram of platinum per c.c. A solution of a ferric 
salt, when treated with benzidine acetate, gives a blue coloration, 
which is stable only in the presence of excess of benzidine. When 
gold or platinum is being tested for, however, the absence of iron 
may be ensured by a previous treatment of the material with 
dilute acid. E. V. S. 

Some Anomalies Observed in the Assay of Platinum Ores from 
the Ural. Max Wundeb and V. TnCaiNOEB {Ann. Chim. Phyt., 1913, 
[viii], 30, 164 — 168). — Certain anomalies observed when assaying 
the “Ural ore” have led Holtz (this vol., ii, 144) to the conclusion 
that an unidentified metal is present in the material. This appears 
improbable to the authors. The difference in weight between the 
portion of the “ blacks ” dissolved by nitric acid (1 : 1) and the 
weight of palladium -I- copper found by Holtz is attributed to the 
presence of the excess of zinc used in the reduction. The yellow* 
colour of the filtrate from the copper thiocyanate and the dark pre- 
cipitate formed by the addition of zinc to it are also encountered 
with solutions containing rhodium. Holtz deduces the absence of 
rhodium from the fact that the metal, after solution by melting with 
potassium hydrogen sulphate, yields a brownish-red mass, which 
docs not give a white turbidity with water. The authors do not 
regard this as characteristic of the metal, and insist on the depend- 
ance in behaviour of the sulphate, on the temperature at which 
the fusion has been performed. H. W. 
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Sepavation of Palladiam fVom Qold, Platinum, Rhodium, and 
Iridium.- Appl^ation of Dimetbylglyoxime. Max Wokdbb and 
T. TbObihobe (Ziit^K. anal. Chm., 1913, 52, 660 — 664).— Sold /row 
Poiiodtum.-jBoih metals are precipitated on boiling the solution 
containing a little hydrochloric acid with excess of dimethyl- 
glyoxiuie; the other members of the platinum group (except 
platinum itself) are not precipitated, t After ignition and redis- 
solving tfie metals in aqua regia the gold may be recovered as metal 
by warming with ammonium oxalate; the eeparation of the gold is 
promoted by adding some dilute sulphuric acid; from the filtrate 
the palladium may then be again recovered by heating with 
dimethylglyoxime after first neutralising the bulk of the acid with 
ammonia. The palladium compound is first ignited in the air, then 
ill a current of hydrogen, and allowed to cool in a current of 
carbon dioxide. Platinum from Palladium. — The platinum is separ- 
ated by saturating the concentrated solution with ammonium 
chloride, washing with ammonium chloride, and finally igniting the 
precipitate. From the filtrate the palladium is then recovered by 

means of dimethylglyoxime. Palladium from Rhodium. The 

palladium is removed by means of dimethylglyoxime. After 
destroying the excess of this reagent by means of hydrochloric acid 
and sodium chlorate, the rhodium may be precipitated by means 
of metallic magnesium, the last traces of which are removed hy 
means of 5% sulphuric acid. The metal is then ignited in a current 
of hydrogen, and allowed to cool in a current of carbon dioxide. 
Palladium from Iridium.— The same process as for rhodium is 
used; the complete destruction of the excess of dimethylglyoxime 
is of great importance in this case. L. de K. 

Method of Estimation of Pure Caoutchouc in the Crude 
Product. Raymond Marquis and F. Heim {Bull. Soc. chim., 1913, 
[iv], 13, 862—866). — ^\Vhen a solution of pure caoutchouc (1 gram) 
in chloroform (100 c.c.) is violently agitated with pure sulphuric 
acid (8 grams) during three to five minutes, a clear, yellow, mobile 
solution is obtained, from which tho caoutchouc is quantitatively 
precipitated as a white, amorphous powder when the solution is 
poured into alcohol (200 c.c.). Tlie precipitate has the further 
advantage of being readily filtered, washed, and dried. 

The application of this method to the estimation of pure caout- 
cliouc in artificial mixtures of this substance with varying amounts 
.of rubber resin gives satisfactory results when the quantity of acid 
employed is increased to ten times the weight of the caoutchouc. 
Nevertheless, in view of the extremely variable character of the 
resin present even in similar samples of crude caoutchouc from the 
same locality and also because the presence of resin frequently 
retards the filtration very considerably, the authors are led to 
recommend the de-reainification of samples by means of acetone 
previous to tiieir assay. H. W. 

Alcoholometry. Alfred Fbascis Joseph and W. N, Hae (/ 
Soc. Chm. Ind., 1913, 32, 856— 857),-In the determinaticm 
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of the strength o£ alcoholic liquids by the distillation meUiod the 
authors have investigated the effect of the ternperature of the 
condenser water on the reeults obtained, and' also the' probable 
errors caused by the use of Sikes’ hydrometer. It is, found that 
condensation of the distillate is ^ualiy efBcient when the tempera- 
ture of the condenser water varies between 15 ’5° and 49°. >Csing 
the ordinary density tables, a large error is caused when the 
density is measured with the Sikes’ hydrometer; at Sw® the 
error may amount to as much as 6% of proof s^firit. A great 
improvement is made if the tables compiled by C. H. Bedford are 
used in conjunction with Oertling’s glass Sikes’ hydrometer, or 
even with the ordinary brass instrument, which, however, is not so 
good. ' T. S. P. 

New Colour Reactiona for Di- and Tri-phenols. Omeb 
ScHEWKET (Bioehem. ZeiUeh., 1913, 54, 282— 284).— Catechol, when 
treated with a few drops of 1% iodine solution in potassium iodide 
and then, after dilution, with a few drops of 5% sodium hydroxide 
solution, yields immediately a bright green colour. The immediate 
production of this colour distinguishes catechol from resorcinol. 
Pyrogallol under the same conditions yields a fugitive violet colour. 
This substance, when its aqueous solution is diluted with half the 
volume of alcohol and a few drops of a solution of alkali hydroxides, 
gradually gives a violet colour similar to that of permanganate 
solutions. This test serves to distinguish pyrogallol from phloro- 
glucinol. When a hot dilute aqueous solution of the latter substance 
is treated with a few drops of 0'5% iodine solution in potassium 
iodide, the iodine is decolorised. On addition of a few drops of 
alkali solution, a bright, brown coloration is formed, which on 
heating becomes violet. Phloroglucinol in alkaline solutions yields, 
on treatment with hydrogen peroxide, a very stable, bluish-violet 
coloration, which gradually changes into red and then yellow on 
addition of acids, and is restored again on addition of alkalis. 

S. B. S. 

The Differentiation of Vegetable and Animal Oils. J. 
Mabocsson and II. Schilling {Ckem. Zeit., 1913, 37, 1001 — 1002). — 
The authors make use of the fact that cholesterol and phytosterol 
form characteristic, sparingly soluble compounds with digitonin 
(compare Windaus, A., 1909, i, 172). Combination of the precipi- 
tation of these compounds with Bbmer’s phytosteryl acetate test 
gives a simple method for distinguishing between animal and 
vegetable oils. 

Fifty grams of the oil or fat are shaken for fifteen minutes in a 
separating funnel with 20 c.c. of a 1% alcoholic solution of digi- 
tonin. When the emulsion has cleared, the bottom layer of oil is 
run off, and then the alcoholic upper layer, which contains the 
ftocculent precipitate of the digitonide, is shaken with 50 — 100 c.c. 
of ether. After collecting the digitonide it is washed with ether to 
remove oil, dried, powdered, and agqin washed with ether to remove 
the last traces of fat, after which it is heated in a test-tube with 
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1'5 o.c< oi acetic anhydride for half-an-hour. On coolkg, the 
cholesteiyl aqd ^hytoateiyl acetates crystalhse out; they are 
recrystalKsed once' or twice from alcohol, and then the melting 
points determined, etc., as in the Bomer test. If desired, the 
Letates maj he hydrolysed and the free alcohols obtained. 

It w not necessary to saponify fats, or ratract the highw alcohols 
from them,' previously to treatment With the digitonm.^ ^ 

Quantitative' Estimation of the Cholesterol Substances in 
the Presence of One Another. II. Cholesterol. J. Lirscnerz 
(Bioehem. Ziiiach., 1913, 64, 212— 236).— Qualitatively as well as 
quantitatively, both oxycholesterol and cholesterol behave similarly 
towards Liebermann’s “cholestol” reagent, that is, a mixture of 
acetic anhydride and sulphuric acid. The colours produced by this 
reaction pass through three etagee, namely, a r^, a blue, and a 
green stage. The second fblue) stage is characterised by absorption 
bands in the yellow, which extend until they include the whole of 
the orange and the greater part of the green part of the spectrum. 
The third stage (green) is characterised chiefly by a band in the 
red between the B and C lines. It is shown by the author that 
the bands in the second stage may be most readily obtained if a 
relatively larger quantity of sulphuric acid is added, whereas the 
hand in the red of the third stage is best obtained if sulphuric acid 
in smaller quantity (sulphuric acid diluted with ten times its 
volume of acetic acid) is employed. The bands of either the second 
or third stage may he employed for quantitative estimation of the 
combined cholesterol or oxycholesterol content, the solution under 
investigation being compared with a solution of known content oi 
either of these subetances. For this purpose either the necessary 
dilutions necessary to bring the bands to disappearance or the 
spectrometric method already described by the author (he. elf.) 
for the estimation of oxycholesterol by the acetic and sulphuric acid 
reagent in the presence of iron salts, may be employed. By the latter 
method the oxycholesterol may be estimated separately, and by 
the quantitative application of Liebermann’s reaction, the total 
eholistarol and oxycholesterol may he estimated. Liebermann’s 
reaction is only applicable to the estimation of these substances 
when they are not combined as esters of the higher fatty arids. 
In the presence of chloroform, however, as in Burchard’s modifica- 
tion of the method, the cholesterol and oxycholesterol .vs tatty 
esters can also be estimated. By estimating the substances by bo li 
the Lieherraann and the Liebermann-Burchard methods, both the 
free and combined " cholestol ” suhstancee can be estimated. 

S. D- O' 


The Action of Sugar Solutions on Glass. J. N. Laim (/ 
FoA. Baa., 1913, 18, 32 — 33 ),— 'When sugar solutions are heated 
in ordinary test-tubes they extract calciuin from the glass, and tei 
accelerates the reaction with Fehling’s solution. Of five rduci g 
sugars investigated, galactose i? the most sensitive to toe prew 
of calcium hydroxide. 
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A Sonroe of Error in the Estimation of the Sugar In the 
Blood of Frogs and Tortoises. Ersst J. Lebs^ (Biochm! Ztitteh., 
1913, 54, 252 — 255). — When attempts were mi^e to estikate the 
sugar by Bertrand’s method, after precipitation with Michaelig and 
Bona’s colloidal iron hydroxide reagent, no copper reduction took 
place. When, however, the filtrate from the proteiiu had^beeu 
treated with mercuric nitrate before the sugar estimation, n certain 
amount of cuprous oxide was precipitated. The conclusion y drawn 
that the blood of these cold-blooded animals contains some substance 
which retains cuprous oxide in solution. S. B. 8. 

Influence ;Of the A lkali of Ordinary Water on Dextrose. 
H. J. Wateemak (Chm. Wuhblad, 1913, 10, 739— 742).— The 
results obtained in the polarimetric estimation of dextrose dissolved 
in ordinary water containing alkali are much too low. A. J. W. 

Estimation of Traces of Dextrose in Urine by the Bertrand 
Method. Else Hibschbeeo (Zeitsch. phi/aiol. Chtm., 1913, 86, 
484—493).— Use is made of Oppfcr’s observation (A., 1912, ii, 100) 
that the addition of alcohol to a sugar determination eliminates the 
reducing action of the substances which accompany dextrose in 
urine. To apply the Bertrand permanganate method to the titration 
of dextrose in urine, the urine was first shaken with charcoal and 
hydrochloric acid, and diluted. Etjual volumes of the diluted 
uriue and alcohol were taken. Quantities of 0’5— 0'9% of dextrose 
were accurately determined; quantities of OT — 0’5% tended to give 
slightly low results. E. F. A. 

Estimation of Dextrose iu Faecal Matters. L. H. Dejust 
Insl. PatUur, 1913, 27, 570 — 576), — Twenty-five grams of the 
substance are mixed in a flask with 125 c.c. of 96% alcohol, 
neutralised with acetic acid, and, after the addition of 5 c.c. of 
10% acetic acid, the mixture is boiled for fifteen minutes under 
reflux. The solution is then filtered, and the insoluble residue is 
extracted twice again with alcohol in the same manner, the residue 
being finally washed with about 20 c.c. of alcohol. Two c.c. of 10% 
hydrochloric acid are added to the alcoholic extract, and this is 
evaporated under reduced pressure to a syrupy consistence. The 
syrup is dissolved in water, transferred to a 50 c.c. flask, 12 c.c. of 
mercuric nitrate solution are added, the mixture is neutralised 
with sodium hydroxide solution, diluted to the mark, and filtered. 
The filtrate is shaken for forty-five minutee with an excess of zinc 
dust (about 5 grams), again filtered, and the reducing power of 
the filtrate is determined. W. P. 8. 

Reactiou [for Honey]. J. Okrdm {^ch. Nahr. Gmwm., 
1913, 26, 102 — 104). — The fact that some samples of genuine hemey 
give an orange or reddish-yellow coloration with this test for invert 
supr (A., 1910, ii, 660) is due to the presence of tracra of wax 
8u stance in the honey. When such^a rea<i^oii is obtained, a largtf 
quantity of the honey should be detracted with ether, and the 
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residue' obtained on evaporating the ether examined for the 
presencd-of beeswax. !*• S. 

Estimation of Oxalic Acid. Iw. Bubousky (Cmlr. Baht, Par., 
1913, ii, 3S, 506— 507).— A reply to Wehmer (this vol., i, 432 ). , 
ExtrSfction of the fungus with hydrochloric acid was avoided, as it 
would cause loss of weight. 

When the precipitate, obtained by Wehmer s method, contains 
much calcium phosphate and sulphate it is proposed to titrate with 
permanganate, as these salts do not readily dissolve in acetic acid 
after being heated with calcium chloride and ammonia. 

® V TT T TIT 


[Batimation of Oxalic Acid.l C. Wbhueb (Cmlr. Baht. Par., 
1913 ii 38, 508).— A reply to Buromsky (preceding abstract). 

N. H. J. M. 

Estimation of Tartaric, Malic, and Succinic Acids in Wines. 
Paul Butoit and Marcel Ooboux {Bull. Soc. chirn., 1913, [ivj, 13, 
832—862). — ^The authors have previously described a method of 
volumetric analysis (A., 1910, ii, 342) which is based on the deter- 
mination of the end-point in a precipitation process by means of 
conductivity measurements. When successive quantities of a con- 
centrated solution of a precipitant are added to a dilute solution 
of a precipitable salt and the conductivity after each addition is 
plotted as a function of the volume of the solution of the precipi- 
tant added, two approximately straight line graphs are obtained, 
the intersection of which corresponds with the point of complete 
precipitation. The application of this method to the estimation of 
tartaric, malic, and citric acids in wines is now described. 

The use of salts of barium, lead, glucinum, bismuth, cadmium, 
lanthanum, magnesium, and silver as precipitating agents is dis- 
cussed, lanthanum nitrate being hnally chosen. When, however, 
this reagent is added to solutions of alkaline salts of tartaric, malic, 
and succinic acids and the results plotted as above, two straight- 
line curves are obtained, the inflexion of which only corresponds 
with the point of complete precipitation, assuming the fornialion 
of I,a;(C 4 H,Oe )3 when the experiments are performed with aqueous 
solutions j with aqueous alcoholic solutions, less reagent (up to 8,o) 
appears to be required, so that it is necessary in practice to 
standardise the lanthanum nitrate solutions against solutions of 
sodium tartrate and malate of known concentration. 

In order to obtain a solution of the sodium salts of tartaric, 
malic, and succinic acids suitable for titration from a given wine, 
the total acidity and sulphates in the latter must first be deter- 
mined (A., 1908, ii, 781); 100 c.c. of the wine are heated to boiling 
and treated with exactly that quantity of barium hydroxide (or ot 
a barium salt) which is necessary to precipitete the sulphates an 
with 1 c.c. A-uranium nitrate solution; after several mmu 
sodium hydroxide is added until the mixture is neutral to litmus 
followed by a sufficient volume of aqueous-alcoholic silver nitr 
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solution to precipitate tartaric, malic, and Buccinic acids as silver 
salts. A large excess of silvef nitrate is to be'aaoided' as the 
presence of an exc^ of sodium nitrate (subsequently formed! 
interferes mth the delicacy of the titration. After filtration the 
precipitete is decomposed by agitation with the nece*ary volume 
of ^.sodium bromide solution, and the solution made up to 20t) c c 
with an aqueous alcohol containing 50% alcohol (95%) 

In one portion of this solution, the sum, tartaric + malit+'M,ccinic 
acid, 13 determined by titration with lanthanum uArate solution 
The exact volume of solution tb be taken and the volume of 50% 
^chhol to be add^ to ensure the complete precipitation of the 
lanthanum ealts of the acids depend, on the acidity of the wine 
Before titration, the solutions are acidified by 0'5 c.c. iV/lO-acetic 
acid. ’ ‘ ' 

In a second portion of the solution, tartaric and malic acids are 
estimated together, lanthanum nitrate being again used Precini 
tation of lanthanum si«cinate is avoided by performing' the titra' 
turn in a more strongly acidified solution, which also contains a 
larger proportion of alcohol, the exact proportion of the various 
solutions depending, as before, on the acidity of the wine 
The estiiMtion of tartaric acid alone is performed in a' still more 
strong y acidified solution and m the presence of a larger propor- 
tion of alcohol. Barium acetate solution is used as a precipitant 
The results are only ^curate if the proportion of tartaric to malic 
acid exceeds 3 7. If this is not the case, a suitable known volume 
of sodium tartrate solution must be added, and the determination 
repeated. 

The method gives accurate results with wines which contain less 
than 3-4 grams of malic acid per litre, that is, in the great majority 
of cases. Certain wines, such as those of 1912, contain -up to 
8 grams of malic acid per litre. For these it is preferable to estimate 
the tartaric acid as potassium bitartrate, and to subtract the value 
thus found from the sura of tartaric -I- malic acid determined by the 
conductivity method. The determination of succinic acid is also less 
precise in the presence of much malic acid. 

Citric acid, if present, is precipitated in each of the determina- 
tions described above. In order, therefore, to apply the method 
to wines containing this acid, a fourth determination is necessary 
which may consist lu estimating the tartaric acid either as potass- 
ium bitartrate or as calcium racemate. H 

Increased Sensitiveness of Mylius’ Reaction for the 
etecrion of Cholic Acid and for Distinguishing it from the 

' 1913, livl, 13, 

866-868). -Myhus (A., 1887, 606) has shown that when a solution 
potassium iodide is added to an alcoholic 
w mixture gradually diluted with 

10 n n Ti results, which deposits the compound 

TfS '’Vk ^ needles with reddish-brown reflex. 

PTPatl sensitiveijess o& this reaction may be 
greatly increased either by the addition of solid sodium chloride 
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,-to the'^'eaction 'mixture or by delving the iodine and potassium 
iodide fti a :ohceutrated solution of sodiim chloride. In. this 
manner, *0 0005 gram of cholic acid immediately yields a deposit 
of blue crystals, whilst the presence of 0'0002 gram acid gives an 
apprwiable reaction. H. W. 

Oxidjftida of GaJlio and T^annio Acids in Air in the 
Pr^toe of Alkalis, and a Colour Eeaction for Lead. Omeb 
S oHEWKW (BioeLim. Zeittch,, 1913, 64, 277 — 284). — If a solution of 
gallic acid is poured over a solution of alkali, the upper layer is 
coloured green, and the lowest pink, the intervening layer being 
yellow. Theee colours correspond with various stages in the oxida- 
tio.n of the acid. The green colour can be produced by adding a 
few drops of 10% alkali hydroxide to the gallic acid solution, prefer- 
ably in presence of alcohol. With excess of alkali, and in presence 
of air, an orange-red colour is formed. Experimemte showing that 
the formation of these colours represent et^es in the oxidation, 
are given. If to a lead salt solution sufficient sodium hydroxide 
is added to dissolve the precipitated lead hydroxide, a solution is 
obtained, which, on addition of a few drops of gallic acid solution, 
shows on the surface (if the mixture is. not shaken) a' green zone, 
and below a carmine-red zone. On shaking, the whole mass becomes 
carmine red. For this reaction lead must be in excess. Tannin 
gives the same reaction. If a larger amount of gallic acid is added 
(1—4 c.c. of a 1% solution to 5 c.c.l a green colour is produced. 
The production of the red colour is the more delicate test. 

A method is also given for the detection of gallic and tannic 
acids in the presence of one another. The tannic acid is precipi- 
tated by caffeine, and in the filtrate the galliivjcid can be detected 
by the following tests : (1) Half the volume of alcohol is poured 
on to the liquid, and then a few drops of sodium hydroxide 

■ solution. A green colour develops in the alcoholic layer. (2) The 
following reagent can be employed : 5% sodium hydroxide solution, 
containing O' 2% lead acetate. This is added drop by drop with 
constant shaking, whereby a green colour is produced, which turns 
red on addition of acids. (3) The addition of barium chloride, 
followed by sodium hydroxide, produces a blue precipitate. TK 
tannic acid can be detected in the caffeine precipitate when this 
is dissolved in alcohol by the following reaction. On addition of 
few drops of sodium hydroxide solution a reddish-yellow precipi- 
tate is formed, which dissolves in water with a reddish-yellow colour. 
Gallic acid under the same conditions gives a green solution. 

S. B. S- 

Applioation of ‘‘Activated" Aluminium to the Estimation 
of Tannin, fenits Kohr-Abrest {Ann. Chim. 1913, 1°. 

349— 351).— The method depends on the direct precipitation of 
tannin from its solution by means of aluminium which has been 
treated with merturic chloride solution. One hundred c.c. ol tae 
tannin solution are brought into contact with a piece of almm® 
foil (about 1 mm, in thicknees and weighing, 3 grams) which i 
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been immersed for three minutes in a 3% mercuric chloride Elution 
and then washed. About four hours' contact is Required tci’precipi- 
tate the tannin completely; if after this time the solyiion still 
yields a colgration with ferric chloride, a fresh piece^of treated 
aluminium is introduced. The mixture is then filtered, and an 
aliquot portion of the filtrate .is evaporated. The diSereyoe beiween 
the weight of the residue obtained and that found on evaporating 
an equivalent portion of the original tannin solution, giras the 
weight of the tannin precipitated. A small quanti^of aluminium 
passes into solution, and an allowance may be made for its amount 
by incinerating the residues and ascertaining the difference between 
their weights. W. P. 8. 

Estimation of Tyrosine. Emil ABnEanALUKd (J. Biol. CIf.m., 
1913 15, 357 — 358). — Polemical. A criticism of Polin and Denis' 
method. It is stated that tryptophan and other substances give 
the same colour reaction, and therefore the method is not accurate 
for the estimation of tyrosine. W. D. H. 

Detection of Formaldehyde in Poods. P. Rachel (Pharm. 
Zfnir.-h., 1913, 64,, 759—761). — Attention 's called to i.ome colour 
reactions recommended by Friese {Hyg. Inst., Dresden, 1907, 1) 
for the detection of formaldehyde. On this the author has based 
the following process for the detection of this preservative in meat, 
caviare, and fish wares. 

The article is acidified with phosphoric acid and heated in a 
current of steam; 1 or 2 c.c. of the distillate are then mixed with 
4 c.c. of milk free from formaldehyde and 10 c.c. of hydrochloric 
acid (D 119), to which has been added 1 drop of nitric acid per 
300 c.c. In the presence of formalin a bluish-violet coloration 
appears; no notice must be taken of any coloration formed after 
five minutes. In presence of much formaldehyde milk will not give 
the reaction, so the experiment must be repeated after suitably 
diluting with pure water. L. de K. 

A Colour Reaction of Hypochlorites with Methylanilino and 
Ethylaniline. Paul Nicholas Leecit (/. Amor. Chsm. Soc., 1913, 
35, 1042— 1044).— Contrary to the statement of Hofmann (A., 
1874, 807), carefully purified methylaniline gives a navy blue 
^coloration when 1 c.c. of a -V/lOO-aqueous solution is treated with 
a few drops of 6A-sodium hydroxide solution and I — 2 c.c. of half- 
saturated solution of bleaching powder. The colour begins to 
appear in approximately twelve seconds, reaches a maximum in 
about thirty-five seconds, and after a minute or so slowly fades 
to a yellow, a precipitate of calcium carbonate being simultaneously 
produced. It is suggested that the reaction may depend on the 
primary oxidation of the methyl group (compare Meisenheimer, 
this vol,, i, 447). 

Ethylaniline gives an analogous but slower reaction, but the blue 
colour passes through green and dark brqwn before changing to 
yellow. ■ D. F. T. 
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la^a^n of Smli AmosintB of Ci^e. A Oomj^on 
of Mo^ode* Ip- Mowut (/. I*d. Anj- C*«w., ISIS, 5, 
'6e8^7(Br— For the «timati(« cafieine in substance* conteming 
iMi than 0;5% of the alkaloid, G&^-w’* method (extra^fion of the 
moistened smple with chloroform, evaporation 'of' 4Tie extract, 
separation of. tat by adding water a#d filtration, and again -extract. 
iiiK the oaReine with chloroform) yiWde results which are consider- 
ablyokShlr than those obtained by I.rfndn^ and Nottbohm’s 
method (A., ii, 449). The latter metm gives concordant 
resulu; and the necessity of the permangaSIte purification as 
described by the authors of the method is confirmed. W. P. S. 


Oolorimetrio Estimation of AdrenaUne in Desiccated 
Suprarenal Glands. Atbbktos Sbidew. (7. iW. ffW. 1913. 16, 
jgy 212 ).— Previous methods were tested and found unsatisfac- 

tory The new method proposed consist* in the use of manganese 
dioxide as the reagent fifir developing a colour, with aqueous 
adrenaUne solutions, or extracts of suprarenal glands. The colour 
is estimated against standards made by mixing cobalt chloride, gold 
chloride, and water. W. D. H. 


Detection of “ Saccharin ” in Beer. Lxdkiit (inn, Ckim. 

total, 1913, 18, 314).— Beer is allowed to traverse drop by drop 
a long and narrow column of ether, thus avoiding emulsion and 
insuring complete extraction of the " saccharin.” A modification of 
Duyk’s apparatus (A., 1906, ii, 407) is employed. L. de K. 


Now Indioan Reaction. Adolf Jollss p4y*io?. 

1913, 87, 310 — 312).— Urine containing thymol gives a violet 
coloration with potassium indoxylsulphatejn j#esence of an oxidis- 
inff agent in strong’ly acid solution. Tb© following test for indicaii 
is baaed on this observation. Urine is precipitated with lead 
acet^ and filtered. A little alcoholic thymol is added to the 
filtrate, together with strong hydrochloric acid containing feme 
chloride and chloroform. The whole is well shaken, when iii 
presence of traces of indicsn the chloroform is coloured a deei- 
violet On shaking with water, the colour changes to a yellowish- 
or reddish-brown. and o-Xylenols give a sipiilar violet coloration, 
which however; is stable towards both water and alkali. It. h . A 


natactioii of Hwmatiu iu Human Blood Serum. Otto 

serum is centrifu^d and examined m a layer of 4 cm. in a spectao 
scope. The thickness of the layer is then diminished so as to loca^ 
XTpoaition of the absorption bands. The. hiematiu is then con- 
verted by means of ammonium sulphide into h®mKhromogen, a 
again examined. The delicacy of the depe ds 
on t^WiispMency of the serum and the presence of ^ 
. pigment*. In some cases hsematin corrMpondmg in amoun 
a 1% solution of blood ^s been detected. 








